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Specifications for Solar Thermal Water Heating System (STWHs))

This Section outlines the technical specifications for a solar water heating system,

encompassing all required components and connections, such as solar collectors, tanks, solar

circulating pumps, feed pipes, electrical conduits, insulation, valves, and other essential

materials for the system's installation. Additionally, these specifications include installation

requirements

Formulate specifications taking into account the following points:

(8]

The system is a hybrid system on compatible way, and shall be integrated to diesel

or gas boilers system.

Method of connecting the solar thermal system to the existing hot water supply system

as explained in section 3 part 2 above.

The appropriate number of solar collectors according to the required capacity.

Pipe and pump sizes based on the capacity and required flow rate as per final design.
Use of heat exchangers to ensure efficiency and flexibility in operation.

The manufacturers shall provide all technical guides, drawings showing the enhanced
sectional view of the equipment, list of parts that composed the STWH, manuals
related to the installation, operation & maintenance of the STWH system.

The manufacturers shall provide a warranty on their STWHs that will be sold to the
customer and the supplier is responsible to repair any manufacturing defect or damage

that occurred on the system during the warranty period & not originating from the

system user during the system operation.
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8. The STWHs components shall be guaranteed for 10 years for the collectors and 5

years for other components after the preliminary handover and approval on testing

and commissioning. This period includes free spare parts maintenance service period.

9. All instruction guides in Jordanian Solar code should be followed for installing of solar

thermal water heating system when using flat plate collectors.

Materials & Components:

1. Flat plate Collectors technology

f‘é.u\,u\

dogllaal) cilhua)sal

Collector Type

Steel type

Copper type

Absorber & Sheet

- material

Carbon Steel

Copper/Aluminum

; Absorber & header

- paint [ coating

Dull carbon black paint

Selective coating

Collector box

Galvanized steel (one piece) - 0.6

mm for the bottom.

Aluminum

Number of risers

At least 7 (seven) enhanced with fin

for each risers

At least 7 (seven) enhanced with fin

for each risers

Diameter of riser | @ 12.5 mm Class A 8 mm

(for 7 risers)

Diameter of | @25 +/- 0.5 mm, Class A More than @12.0 mm
header

Absorber-riser

Only the following two options are

Welding.

ASSEMBLY

' contact accepted: Ultra sonic or laser welding.
\ Fitted tube such that the risers are
completely in contact with the
‘ absorber sheet without welding.
Ultra sonic or laser welding.
TESTING OF | It should be tested for leakage and strength at a minimum hydraulic\
RISER-HEADER pneumatic pressure of 5 kg/sq.cm (5 bar).
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Collector Type

Steel type Copper type

| Cover material
|

Tempered glass with high transparency material and the aperture glass

area should be Free from bubbles.

| Cover thickness
|

Minimum 3-4 mm

Glass cover

surroundings

fully sealed with rubber frame (Ethylene Propylene Diene Monomer
(EPDM))

Gaskets and

Grommets

EPDM/Neoprene/Synthetic rubber and shall not corrode other collector
materials. The grommet shall be suitable for a temp. up to 125 deg. C

and mechanical loading during transportation of collectors.

| Frame Corners

Sealed from inside

Thermal insulation
thickness &

material

(Collector Box)

Rockwool (k=0.04 W/m ° C) with at least 40 mm with minimum 50 kg/m3
density and with Aluminum foil laminations of thickness ().015 mm to

0.021mm or equivalent.

Performance

tests & certificates

Collectors to be tested and approved by certified party

The collectors must pass the following tests:
Thermal Shock Test

Performance Test

Hailstone Test

Or be certified according to the Solar key mark.
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2. Hot Water Tank

1. The solar hot water storage tanks shall have a minimum capacity as proposed in
table 1.

. The max operating pressure and temperature shall be 8.0 bar and 100C.

o

3. The tank shall be made of carbon steel of thickness as required to withstand max
pressure.

4. The tank insulation to be Polyurethane or fiberglass with protection cover with
Aluminum cladding 0.9 mm. Combination of minimum thickness (t) and maximum

thermal conductivity (k):

o For capacities less than 800 liter: t = SOmm with k = 0.04 W/m.K or t =
40mm with k = 0.025 W/m.K or equivalent

o For capacities 800 liter and larger: t = 100mm with k = 0.04 W/m.K or t
= 80mm with k = 0.025 W/m.K or equivalent

o Tank’s temperature drops not more than 6 °C throughout 24 hours.

5. For outdoor installation, the insulation cover shall provide protection against UV
light.

6. The tank shall have the following connections as minimum:

o Flanged/threaded side connections (qty = 4, 2 on each side).

o Flanged/threaded connection for drain in the bottom of the tank.

o Flanged/threaded connection on the top of the tank.

o 2" (DNI5) threaded connections for temperature sensors (qty = 2, one at
high level and one at low level).

o 27 (DN50) threaded connection for electric heater (qty =1).

7. The tank shall have copper single or double coil for connection to the solar circuit.

Adequate provisions for domestic cold water and hot water, circulation line, in
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addition to sockets for pressure and temperature gauges, safety relief valves, vent,

and drain. |

8. The tank shall be steel, treated with internal anticorrosion treatment, synthetic

resin or glass lined.

3. Piping Network & Insulation Specifications:

» Pipes & Fittings

l.

(9] BN (O8] (NS

Pipe Type: Seamless Black Steel

Standard: ASTM AS3/A106

Schedule: SCH 40

Grade: Grade B

Pipes must be suitable for high-temperature applications (up to 125°C) and

high—pressure systems (up to 10 bar).

. Application: Complete solar system network (interconnection between solar

collectors, water tanks, hospital’s heating system, and all necessary fittings)

» Fittings and Accessories

. Valves:

PICV Valves: suitable for flow and pressure requirements, with PN 16
rating and temperature resistance up to 120°C.

Gate Valves: PN 16, rated for 12(°C, for isolation purposes.

Ball Valves: PN 16, rated for 120°C, for shut-off applications.

Safety Valves:

= Solar collector network: Minimum 2 units, pressure rating of 6.0
bar.
= Water tanks: Minimum 4 units, pressure rating of 6 bar.
Non-Return Valves (Check Valves)
1. Purpose: Ensure unidirectional flow to maintain system efficiency and

safety.

2. Material:
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o Body: Cast iron, ductile iron, or stainless steel minimum
SS304), depending on application.
o Disc: Stainless steel or synthetic rubber.
o Spring: Stainless steel.
3. Design and Type:
o Swing check valve or spring-loaded check valve.
o Suitable for horizontal or vertical installation, as per system
design.
4. Pressure Rating:
o Minimum pressure rating: 10 bar (for water tanks) and 6 bar
(for solar collector network).
o Must withstand the maximum operating pressure of the system.
S. Temperature Rating:
o Must withstand temperatures up to 125°C.
6. Connection Type:
o Threaded for pipe size below 1 inches and Welded for larger
size, as per piping system requirements.
o Any welding process should ensure compatibility with NDT test

& as per international best practices.

2. Flexible Connections:

o Stainless steel flexible connections, insulated, 2 units per each row solar
collector.
o The coupling between solar collectors within the solar collector’s row must

be accommodate thermal expansion and vibrations.

3. Automatic Air Vents:

o Minimum 6 units installed on the network to remove air pockets and ensure

proper system operation.

Minimum Insulation Specifications:

Minimum thickness: 20mm.

Thermal conductivity: k = 0.04 W/mK.

. Temperature resistance: Up to 125°C.
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4. Weather-resistant Aluminum sheet cladding material required for outdoor

conditions protection.

4. Circulating Pumps Set
1. Configuration:

o Pump Set: 1 duty pump + | standby pump (1 duty & | standby).
o Both pumps must be identical in specifications to ensure seamless

operation.
2. Pump Type:

o Centrifugal pumps suitable for hot water circulation.

o Must be designed for high-temperature applications (up to 120°C).
3. Material:

o Pump casing: Cast iron or stainless steel (minimum SS304).
o Impeller: Bronze or stainless steel or resin.

o Shaft: Stainless steel.

4. Performance Specifications:

o Flow Rate: As per system design requirements (e.g., ___ L/s).
o Head: As per system design requirements (e.g., ___ meters).
o Power: As per system design requirements (e.g., ___ kW).

5. Sealing:

o Mechanical seals suitable for high—-temperature applications.

o Must be leak—free and durable.

6. Motor:

Three—-phase induction motor, and shall be IP65 rated for outdoor

(@)

installation, or with a lower degree of protection, provided that it is equipped

with a suitable external protective box that is resistant to weather factors
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(rain, dust, sun), ensuring complete protection according to the operating
environment.
o Insulation class: F (suitable for high-temperature environments).

o Voltage: 380V, S0Hz (or as per local electrical standards).

5. Controls & Instrumentation

1. An instrumentation and control system shall monitor and regulate the operation of

the solar thermal system, Key control parameters shall include:

o Temperature differential between collectors and storage.

o Temperature of supply & return of solar main pipes with flow meter.

o Solar Pump operation to optimize fluid flow.

o Control of 3 — way valves shall be provided, where required, for heat
dissipation where dry cooler is included in the final design.

o Heat dissipation activation during overheating conditions.

2. The control system shall include a user—friendly display unit located in the boiler
room or maintenance staff department for centralized monitoring and control. The

display will provide real-time information on:

o Collector and storage temperatures.
o Pump status (on/off).
o System pressure.

o Heat dissipation status (if active).

3. Manual controls shall be available for pump operation and heat dissipation

activation, allowing maintenance staff to intervene if necessary.

6. Safety requirements:

o The system shall include function and alarms to prevent low pressure of

solar network, overheating, and anti-freezing.
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7. Expansion Vessel

The solar expansion vessel shall be specifically designed for the temperatures and pressures
of a solar water heating system. The membrane of the tank shall be compatible with the solar
glycol mixture specified. The tank shall be rated to withstand a (10 bar) and 248°F (99°C).

The tank shall come pre-charged with air pressure as per network’s pressure of the system.

8. Mounting Structure (Rooftop systems)

1. Considering a flat concrete roof, no penetration for the roof shall be made, and

the structure shall be installed on concrete blocks.

2. Designed to carry on a wind speed of at least 140 km/h (or 160 km/h for areas
higher than 1000m above sea level.) with Wind load assessment from approved

engineering office and stamped by JEA. (The design and the wind/snow load

study, to be provided from the approved engineering office and stamped by JEA

after awarding the contract).

3. Robust and rigid structure. All screws, washers and nuts are made from Stainless

steel by guarantee to withstand the weather conditions and prevent corrosion.

4. Manufacturer's warranty should be at least 10 years for static and dynamic loads.

N

Module mounting structure should entirely be made of Hot-dip Galvanized steel

G90, or aluminum.

6. An Engineering Static, Snow, and wind load analysis for the mounting structure

must be provided after tendering.
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(Compliance Sheet) dulhaall Jgas (1) 28) 3ale

Following table must be completed by a bidder. All responses must be provided in the
“Response” column and any remarks, clarifications and explanations must be provided in the

“Remarks and Explanations” column. Bidders should respond to the requirements with

details.

Brands and Models of Selected Materials and Components

Bidders should specify the brand name and model of each system item using the table

provided below.

Item Brand Name Model No.

Flat Plate Collector

Hot Water Tank

Circulation Pumps

Control System

Expansion Vessels

Flat Plate Collector

Bidders are allowed to submit two different proposals for the collectors, and each collector

should be submitted through a separate compliance sheet (provided below).

Item Required Specifications Response
Collector Type Steel type Copper type

Absorber & Sheet | Carbon Steel Copper/Aluminum

material

Absorber & header | Dull carbon black | Selective coating

paint / coating paint

Collector box Galvanized steel | Aluminum
(one piece) - 0.6

mm for the bottom.

Number of risers At least 7 (seven) At least 7 (seven)
enhanced with fin | enhanced with fin for

for each risers each risers
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Diameter of riser

@ 12.5 mm Class | @ 8 mm

A

Diameter of header

@25 +/- 0.5 mm, | More than @12.0 mm

Class A

—

Absorber-riser contact

Only the following | Welding.

two options are | Ultra sonic or laser
accepted: welding.
1. Fitted tube

such that the

risers are

completely in
contact with
the  absorber
sheet  without
welding.

Ultra sonic or laser

welding.

TESTING OF RISER-
HEADER ASSEMBLY

It should be tested for leakage and strength

at a minimum hydraulic\ pneumatic

pressure of 5 kg/sq.cm (5 bar).

Cover material

Tempered glass with high transparency
material and the aperture glass area should

be Free from bubbles.

Cover thickness

Minimum 3-4 mm

Glass cover | fully sealed with rubber frame (Ethylene

surroundings Propylene Diene Monomer (EPDM))

Gaskets and | EPDM/Neoprene/Synthetic  rubber  and

Grommets shall not corrode other collector materials.
The grommet shall be suitable for a temp.
up to 125 deg. C and mechanical loading
during transportation of collectors.

Frame Corners Sealed from inside

Thermal insulation | Rockwool (k=0.04 W/m ° C) with at least

thickness & material

(collector box)

40 mm with minimum 50 kg/m? density and
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with Aluminum foil laminations of thickness

0.015 mm to 0.021mm or equivalent

~

Performance tests &

certificates

Collectors to be tested and approved by

certified party

The collectors must pass the following
tests:

Thermal Shock Test

Performance Test

Hailstone Test

Or be certified according to the Solar key

mark.

Hot Water Tank

Item Required Specifications Response
Capacity Ensure capacity matches project
specifications
2 Max Operating | 8.0 bar, 100°C
Pressure &
Temperature
P Material Carbon steel, thickness as required to
i withstand max pressure
(Material thickness must comply with
1 pressure vessel standards (e.g.,
ASME).)
? Internal Anti- | Synthetic resin or glass-lined

Corrosion Treatment

( Ensures durability and prevents

Insulation

corrosion)

Polyurethane or fiberglass with
protective cover

(Insulation  must meet thermal
conductivity and thickness

requirements.)
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Insulation Thickness &

Conductivity

- <800L: t = S0mm, k = 0.04 W/m.K
or »t = 40mm, k = 0.025 W/m.K
->800L: t=100mm, k = 0.04 W/m.K
ort = 80mm, k = 0.025 W/m.K

uv Protection for

Outdoor Installation

Insulation cover must provide UV
protection.

( Required for outdoor installations)

Inspection Manhole

To  Ensures  accessibility  for

maintenance.

Hydraulic Connections

- Welded side connections (qty = 4,

2 on each side)

— Drain connection (bottom)

- Top connection

- Temperature sensor connections

(aty = 2, DNI5)

— Electric heater connection (aty = 1,

DN50)

Coil (Single/Double)

Copper single or double coil for solar
circuit connection.

(Coil must be compatible with solar
domestic water

circuit and

connections.)

Additional Provisions

- Domestic cold water and hot water
connections

— Pressure/temperature gauge
sockets

— Safety relief valves, vent, and drain

External Insulation

Cladding

Fiberglass jacket or polyurethane with
0.9mm aluminum cladding.
( Ensures durability and protection of

insulation)
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Piping Network & Fittings

Item Required Specifications Response

‘ Pipe Type Seamless Black Steel

= Standard ASTM AS53/A106

;'_ Schedule SCH 40

5_ Grade Grade B

[

‘ high-temperature (up to 125°C) and high-pressure

applications systems (up to 10 bar).

B Valves Suitable for flow and pressure
requirements, with PN 16 rating and
temperature resistance up to 120°C.

Material Body: Cast iron, ductile iron, or stainless
| steel ( minimum SS304)

i

Connection Type:

Welded, Flanged or threaded ends,
as per piping system requirements.

Ensure compatibility with pipe size

: and material.

! Minimum thickness 20mm.

‘ Thermal conductivity k=0.04 W/mK.
Temperature resistance | Up to 125°C

Protection

Weather-resistant Aluminum sheet
cladding material required for outdoor

conditions protection.
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Circulating Pumps Set

Item Required Specifications Response
Configuration I duty & 1 standby
(Both pumps must be identical in
specifications to ensure seamless
operation)
Pump Type Centrifugal pumps suitable for hot
water circulation.
1
Must be designed for high-
temperature  applications (up to
120°C).
| Material Pump casing: Cast iron or stainless
steel (minimum SS304).
Impeller: Bronze or stainless steel.
: Shaft: Stainless steel.
1 Performance Flow Rate: As per system design
Specifications requirements (e.g., ___ L/s).
Head: As per system design
requirements (e.g., ___ meters).
Power: As per system design
requirements (e.g., ___ kW).
Sealing Mechanical seals suitable for high-
temperature applications.
| Must be leak—free and durable.
J Motor Three-phase induction motor, and
shall be IP65 rated for outdoor
1 installation, or with a lower degree of
protection, provided that it is equipped

36




with a suitable external protective box
that is resistant to weather factors
(rain, dust, sun), ensuring complete
protection according to the operating

environment.

Insulation class: F (suitable for high-

temperature environments).

Voltage: 380V, 50Hz (or as per local

electrical standards).
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Control & Instrumentations

monitored.

Item Required Specifications Response
Operation An instrumentation and control

system shall monitor and regulate the

operation of the solar thermal system.
Temperature Temperature  differential  between
differential collectors and storage shall be

Temperature of

and return

supply

Temperature of supply and return of
solar main pipes shall be monitored,

equipped with a flow meter.

[_

Pump Operation

Solar pump operation shall be

automatically control fluid flow.

Protection

Control of 3-way valves shall be
provided, where required, for heat
dissipation (in systems including dry
coolers). Heat dissipation shall be
automatically activated during

overheating conditions.

Information Display

The control system shall include a
user—friendly display unit located in
the boiler room or maintenance
department for centralized monitoring.
The display shall provide real-time
information on collector and storage
temperatures, and shall indicate

pump status (on/off).

Thermal

measurement

energy

The display shall show thermal

energy vyield.

Manual Control

Manual controls shall be available for
pump operation to allow maintenance

intervention.
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Expansion Vessel

and pressures of a solar water heating
system. The membrane of the tank shall be
compatible with the solar glycol mixture
specified. The tank shall be rated to
withstand a (10 bar) and 248°F (99°C). The
tank shall come pre-charged with air
pressure as per network’s pressure of the

system.

Item Required Specifications Response
Pressure & The solar expansion vessel shall be
Temperature specifically designed for the temperatures
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