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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:

1. The system is a hybrid system on compatible way, and shall be integrated to diesel or
gas boilers system.

2. Method of connecting the solar thermal system to the existing hot water supply system
as explained in pages (5,6).

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

4. Pipe and pump sizes based on the capacity and required flow rate as per final design.

5. Use of heat exchangers to ensure efficiency and flexibility in operation.

6. 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.

7. 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.

8. The STWHs components shall be guaranteed for 10 years after the day being installed

on the beneficiary customer. This period includes free spare parts maintenance service
period.

9. Allinstruction guides in Jordanian Solar code should be followed for installing of solar
thermal water heating system when using flat plate collectors.

Materials & Components:

V¢



1. Flat plate Collectors technology

ddual gal) 4 plhaal) Cliial gal)

Collector Type | Steel type Copper type
Absorber & Sheet | Carbon Steel Copper

material

Absorber & Dull carbon black paint Selective coating
header paint /

coating

Collector box

Galvanized steel (one piece) - 0.1
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

0 12.5 mm Class A

© YY.0 mm for closed loop 10mm

contact

accepted:

Fitted tube such that the risers are
completely in contact with the
absorber sheet without welding.
Ultra sonic or laser welding.

Diameter of D25 +/- 0.5 mm, Class A More than ©12.0 mm
header
Absorber-riser Only the following two options are | Welding.

Ultra sonic or laser welding.

Collector Inclined 45°
_angle
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).
ASSEMBLY

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 Propylene Diene Monomer

surroundings (EPDM))
Gaskets and EPDM/Neoprene/Synthetic rubber and shall not corrode other collector
Grommets 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 with Silicone Sealant

Thermal Rockwool (k=0.04 W/m ° C) with at least 50 mm with minimum 50
insulation kg/m? density(or 40mm @60kg/m”3) and with Aluminum foil
thickness & laminations of thickness 0.015 mm to 0.021mm

material

(Collector Box)

Performance Collectors to be tested and approved by certified party

certificates

The following tests certificates are required:

Thermal Shock Test




gl gall 4, glhaal) cliial gall ,

Collector Type | Steel type o | Copper type
Hailstone test
Efficiency

2. Hot Water Tank

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

table 1.

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

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):

For capacities less than 800 liter: t = 50mm with k =0.04 W/m.K or t=
40mm with k = 0.025 W/m.K

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

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 O O O

Flanged/threaded side connections (qty = 4, 2 on each side).
Flanged/threaded connection for drain in the bottom of the tank.
Flanged/threaded connection on the top of the tank.

/2” (DN15) threaded connections for temperature sensors (qty = 2, one at
high level and one at low level).

2” (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 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:
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» Pipes & Fittings

L e

Pipe Type: Seamless Black Steel

Standard: ASTM AS53/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

1.

Valves:

O

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

Gate Valves: PN 16, rated for 120°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)

I. Purpose: Ensure unidirectional flow to maintain system efficiency and
safety.

2. Material:
o Body: Cast iron, ductile iron, or stainless steel (SS304/SS316),
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:
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.
5. 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 solar collector.
o Must accommodate thermal expansion and vibrations.

3. Automatic Air Vents:

o Minimum 8 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.

Weather-resistant Aluminum sheet cladding material required for outdoor
conditions protection.

ol IR S

Circulating Pumps Set

1. Configuration:
o Pump Set: 1 duty pump + | standby pump (1 duty & 1 standby).

o Both pumps must be identical in specifications to ensure secamless
operation.

2. Pump Type:

o Centrifugal pumps suitable for hot water circulation.
o Must be designed for high-temperature applications (up to 125°C).

3. Material:
o Pump casing: Cast iron or stainless steel (SS304/SS316).
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).
Head: As per system design requirements (e.g., _ meters).

o Power: As per system design requirements (e.g.,  kW).
o Efficiency: Minimum 90%.

YA



5. Sealing:

o Mechanical seals suitable for high-temperature applications.
o Must be leak-free and durable.

6. Motor:

o 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 (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:

Temperature differential between collectors and storage.
Temperature of supply & return of solar main pipes with flow meter.
Solar Pump operation to optimize fluid flow.

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.

O O O O

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:

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

System pressure.

Heat dissipation status (if active).

O O O O

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 for a maximum of (10 bar) and 248°F (99°C).
The tank shall come pre-charged with Air pressure of (3 bar).

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.

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).

Robust and rigid structure. All screws, washers and nuts are made from Stainless
steel by guarantee to withstand the weather conditions and prevent corrosion.

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

Module mounting structure should entirely be made of Hot-dip Galvanized steel
G90, or aluminum.

An Engineering Static, Snow, and wind load analysis for the mounting structure
must be provided after tendering.

/\M/
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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.

Flat Plate Collector

Specs Item Response Remarks /
Explanation
/Page #

Requirement Flat plate Collector

Collector Type Steel type Copper type

Absorber & Sheet Carbon Steel Copper

material

Absorber & header Dull carbon black | Selective coating

paint / coating paint

Collector box

Galvanized steel
(one piece) - 0.1
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

two options are
accepted:

Fitted tube such
that the risers are
completely in
contact with the
absorber sheet
without welding.
Ultra sonic or laser

Diameter of riser 0 12.5mmClass A | @ )Y.0 mm for
closed loop 10mm
Diameter of header 025 +/- 0.5 mm, More than ©12.0
Class A mm
Absorber-riser contact | Only the following | Welding.

Ultra sonic or laser
welding.

welding.
Collector Inclined 45°
angle
TESTING OF RISER- It should be tested for leakage and
HEADER strength at a minimum hydraulic\
ASSEMBLY 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.

Yy
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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 with Silicone Sealant

Thermal insulation
thickness & material

Rockwool (k=0.04 W/m ° C) with at least
50 mm with minimum 50 kg/m?
density(or 40mm @60kg/m”3) and with
Aluminum foil laminations of thickness
0.015 mm to 0.021mm

(Collector Box)

Rockwool (k=0.04 W/m ° C) with at least
50 mm with minimum 50 kg/m?
density(or 40mm @60kg/m~3) and with
Aluminum foil laminations of thickness
0.015 mm to 0.021mm

Yy
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Requirement Hot Water Tank Response Remarks /
: Explanatio
n/Page 3

Capacity Ensure capacity matches project
specifications

Max Operating 8.0 bar, 100°C

Pressure &

Temperature

Material Carbon steel, thickness as required to
withstand max pressure
(Material thickness must comply with
pressure vessel standards (e.g.,
ASME).)

Internal Anti- Synthetic resin or glass-lined

Corrosion Treatment | ( Ensures durability and prevents
corrosion)

Insulation Polyurethane or fiberglass with
protective cover
( Insulation must meet thermal
conductivity and thickness
requirements. )

Insulation Thickness & | - <800L: t = 50mm, k = 0.04 W/m.K

Conductivity 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 Insulation cover must provide UV

Outdoor Installation 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
(qty =2, DN15)
- Electric heater connection (qty = 1,
DN50)

Coil (Single/Double) Copper single or double coil for solar
circuit connection.
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( Coil must be compatible with solar
circuit and domestic water
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)

Requirement Piping Network & Insulation | Response Remarks /
Specifications Explanatio
n/Page 3
Pipe Type Seamless Black Steel
Standard ASTM AS53/A106
Schedule SCH 40
Grade Grade B
high-temperature (up to 125°C) and high-pressure
applications systems (up to 10 bar).
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 (SS304/SS316)
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.
Y¢




Requiremen | Circulating Pumps Set Response | Remarks /
t Explanation
/Page 3

Configuration | | duty & | standby

(Both pumps must be identical in specifications

to ensure seamless operation)
Pump Type Centrifugal pumps suitable for hot water

circulation.

Must be designed for high-temperature

applications (up to 125°C).
Material Pump casing: Cast iron or stainless steel

(SS304/SS316).

Impeller: Bronze or stainless steel.

Shaft: Stainless steel.
Performance Flow Rate: As per system design requirements
Specifications | (e.g., ___L/s).

Head: As per system design requirements (e.g.,

___meters).

Power: As per system design requirements

(e.g., ___kW).

Efficiency: Minimum 90%.

O

Sealing

Mechanical seals suitable for high-temperature

applications.

Must be leak-free and durable.
Motor

Three-phase induction motor, IP65 rated.

Insulation class: F (suitable for high-

temperature environments).

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

standards).

Yo
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Suggested Brands/Manufacturers:

el Lurigh clbisall 5 ppanadl e ol Zpbadl) o8 apaad Galliad) ey dold ) Jglaall oia *

: (Storage Tanks) <UijAl Jgaa .1

& o £t 2 Ay i) Sag¥)
rTra RPPEEY et ?ﬁ)‘ (8 o
10| T |y | et [ o
S0 | T Wiy | e | o
§-12 utz:’; f”)jﬁ ﬁiﬁ}i fg’i) 1:8 tor 5000
10-15 “(L:jf‘@)" | ﬁ“};}’g’m 2:2 e 15000

: (Pumps) <laaadl Jgaa 2

; Ahgall s an | R Jaa

g5 ladiay | (Chas) sl @y )
Ul Gliias ‘a‘,u.n JYJS ]
(Circulation) faall 0.5 20-30
e etaa, | sl i
i ol i 1 50-60

=

el Rt 23 100-120

(Valves and Accessories) <lalallycilalaall Jgaa .3

Al gl | dardicad) dgall | (uagy) aaal) plaall £ i
biall jpa3 | 3V 3y P

X130 faall s Jae 1-2 (Safety
¢ Valve)
G oS N (- lea
oLl d =3 Way Valve)
| o sl S 1-2 £ 353

Y1

7



(Heat Exchangers) 4\ all c¥alull Jgaa 4

. 4 an 4,0l dad)
) Aaddiuall 3 gall iy
g5 J‘Ji (5L
. . Lulald s
s TN 50-100
(Piping) <Sbasll Jeaa 5
3] gall . . ) :
Tl () doadl | (Aags) aaadl ) g 5
| oalas . - 433 s
PPR I U4 30-50 1.5-3 (Inlet/Outlet)
s 20-30 1-2 N AT
(Electrical Components) 4l <) cligall 6
Iy W PR AT
Jhazall Jaadl (Caa) Jas) pa GsSall
IEC 60228 3_)‘);.” ?JGAPVC 2.5-4 el
IEC 60228 3_all » JispVC 1.5 pSadll Clas
) 1) hlia Y SGE)
3 Laa T
IEC 60228 JoalladipyC 6 (Ll sl
il sually ity g jal gall o
) axall Aadiiuall 3) galf CrsSall
IEC 61386 ki 4a20-40 Qs JPVC il gl
NEMA VE 1 U4 250-200 ke 3Y 3 S i ym

(Control Systems) aSadll dakiij 7

dih gl Gigsall
8l allds 3l I
cliad) Juki Al pSalidan g
3l allda o Ll b
| yrdiiaall
Ll ¥
YV

v

.



-

Gadkll 4als
Gl Jylan () 8 3ale

LU ¥ Jalpn il (Y) iy ae
¥ s (1) 5 3ale
el J 53 S (£) ) Gale

o 5l 5 pses I (2) 8 e
dalid) 2 e I (V) ) ale

%Q‘J@‘J%\(V)#‘)C,ﬂn

YA



| i gl

g.n_-\w;,ﬁ‘éim,“;_'.snu;,).l\ocM&@@ut@)&mmﬁglyﬁum‘

REIK
(2 ) (D) (D)
fan L)) Aol ik
Yoou e sSall (5 iall Lidie
i -L;;J SJ:\A‘\Y‘ @.s::\.um
JUL el
IEEERAREE w}&j‘d}—ﬁ)}“@@
. e sSall o)) ik,
. osSall Gl Lidiu
. . osSall i oa il
DU B
A5l g Al e
T'~~n
i.no
g sl
Y94

7

~



ilgd) a8 B o) anuall A aul | Bl ) Jals
797520968 Aaall BJ‘JJ (e dj}““‘ daall 3)\)} PRIt alla .2
776711400 Gleddll aud i Al Akt | cla Al Guls s
770053539 & Aluall ad LBV RV
e
770550330 Gloddll and i ) gl Gidiue | (5 maill i
795552590 S uadl aelue 3 Y Akt Gl Mae s
i Al e
772453210 | Sleaslly Llpall and i ) b gl ol )
790405607 Ulas dudiga | 43153500V Lidine Cda
785704023 Aaaall 35 55 (e Jg3ane Al yai deal
Gkl dldlad] Giallead sl
o sSall
777868642 :\-.‘l:’*"nj Gleadldl ?“3 uﬂ.-,\:’) a-n-mgc :K.AAJc:\:a‘J ‘;\A)AS‘ e
& g yille
797192160 | lsall y claddll and (ui OlarY) adiue | Cilay b Cau gy
795341813 Gleadd) aud yiae i Al | ) k.
772087762 | 4l (55l padl sl Bl Adie | 3 palic sl il a
RSP e sSal
778095045 Alpall dpnd i Sl Ol yae
\l
A



10 p8, Gale

Slordll adia s Cpagaiall y Gradliall § 35 gally Galad) g el G sl e ailay

ana‘)‘_).‘é‘

HESSRVEKIPRpE

o)JLal\uLdaJ\J(Y YY)M(A)‘,QJAM)S;.\\ubM\eLLJelS;\jm}uJM\ALLL
.‘;bl.qo.\sl.a.“n_\hg)ﬁﬂl\

I Al el 3l 3 i g 4 sar 5 jalall Cilaleill g oDlef pUaill AlSaY T Lislyal el oy
o s Adlaiall bzl g il ghaally o ki g BDe il

;w‘én;%t,\c_\ug\@;m,sg\u@m‘eume&\mwU,LMJ\HL.ULAJdm,
,c\ﬂ\u\;\ﬁ!‘:‘cﬂu\wﬂwﬁq&%JiMWU

lodh e uaa);J\J/J\m}Sa]\ub)ﬁd\(he&ygdmgaﬂgb(bﬂe.\u.\gu £
o\)sU/J\}L\,J,/,iJm\,/,hmuhwjnu@_mg_.u,mm;u;@

:a-w‘\i‘
:GUU\]‘
e gl

;el';l\

AR



Z..As’u.d\u'aﬁ '\éa.h

AUl ol Gt Aaliil Ay iy paandy S Jip 3 5y arenal § 5 skl o) L8 iy § 5y

() s Hdl) ibisine dansi Waae 5 Jlall ail § dagiosdl) Gl 4 (SWTH) 4wl

(2025/J6il/a /) ) 148 5 elaall

Gilaaadll salall o8 okl
1/122 a5y ll 5 A8l 5 ) 5y ¢ Jaadl Cialia o
Y/) 5 | elseSlAS 58 oy — YV 8, 4 — iy peall/ 14l yic
il
1/1/2/4 : etigal) ad
4l e
1/1/2/3 :J sl o
\VAR'! 43l gic
M (1Yo Claalaiil) Lailidl Al
Sall daid (e (%) Claalaill Gl Z0a) Glaa
A @l o Gasii Ly (VAY) 1/1/3/3 Jad Sy ans
3alll
[IOU) DAy — 1/1/3/7 Gl Jlaz¥ s 8
5 bl jal g )5 (e Daay 5 o () 2/1 | sl A dsiall Ga J 5l L i Sl 3adll
Oanan A padia b yiill o2a ity Ly () 8/1 | 2amall & il sy Jaadl 3,804 s20ad) 3l
Slady) s 5 pdleall
5l o U5 (e Lagy (1 €) D& 18/1 ligaldll 330y pa
"4 sl diall dad " e (%) 1) 4/2 el e
"2yl Sall ad " e (%Y ¢ ) 14/2 Ladid) dadall ded
aly sme o [y o] 20/2 SR (b Gl Ji85
Yy

74

/\P//d/



5 bl g 5 e Lags (10) Ja 20/2 LAY G ulae (ased 5 55

Aadall e 00 (%1 +) 14/3 TR F

"4 sl el L " (5a (%) 14/3 G adaall ey asl)

Gl gall el Laga g Cidla IS i () 18/3 GBI G el a cpaalill dagdl 5aY) aall

O W TR RV TR B 20/3 | U & A Gab Gadae elael s ) dgall

Jsaidll - Ol G BUY) e

Jyniall &yl A Y (i) il 1/4 Siall aSay (31 ¢ 30l

Loy ARl gl el 1/ 4 Siall 3 5adiad] 2l

PRI 1/4 Jeay! 4]

@ ol () sy Ly el (A) 6/5 S 52Y 5 a5l Janll 520
g s

Yy



VY/0/Y Y0 36

aly

S o 93 ) o

Saasiaal Lgld VY 03 JIgund! pa3Yb 9 Shludzadl e 393))1 Gouke e eHYI day
g (o 09 JSU WIS Ol i Jo ovall getiol) AubiadYl A Wil o gaases
Sa el dlo.',—)"_,a.u.ll & Al dd Gl i pl I ds‘?u..‘dl playl

-

Kindly refer to page 23, section seven, 5. control & instrumentation which clearly outlined the
ontroller requirements "Safety Requirements"

Hot Water Demand and Overheating Risk in Summer:

During our inspection, several hospitals indicated that hot water demand is
minimal on certain days during the summer season. Based on our technical
experience, to avoid overheating and extend the lifespan of the solar thermal
systems (estimated at 20-25 years), it is essential to integrate a dry cooler.
The dry cooler functions to dissipate excess heat and requires a sophisticated

‘e recognize the risk of overheating during low-demand periods, especially in summer. The controller, three-way valve, and temperature sensors before and after the X
inclusion of dry coolers, controllers, three-way valves, and associated sensors is technically connection points to ensure proper operation and full automation. This
required in the protection system. It's essential for proper functioning system. additional equipment will add to the overall cost of the system, potentially
making our proposal slightly more expensive than others. We would
appreciate your clarification on how these essential items will be considered
or evaluated in the technical and commercial comparison of offers.
Required Maintenance Works and Network Integrity Testing:
Our inspections revealed that some hospitals require extensive maintenance
works, such as hot water tanks or replacing 3” and 4” isolation valves, many
of which are incorrectly specified (e.g., using threaded instead of flanged
valves for larger sizes, making proper isolation difficult). In some cases, the
The maintenance, repairs & pressure test for the existing domestic hot water (DHW) kare |d tic hot water (DHW) networks also need repairs. To quote these works v
not within the scope of work. accurately, a pressure test on the DHW network is necessary to identify faults.
This will require additional time and cost, and without it, contractors may
submit lump-sum quotations that cannot be compared on a like-for-like basis.
We seek your advice on how to handle and evaluate such discrepancies in
scope and pricing among different bidders.
Solar Collector Specifications — Aluminium Absorbers:
European suppliers have shifted to aluminium absorber sheets with selective
Yes, collectors using aluminium absorbers with selective coatings are acceptable, provided they ESutings instand of copper o catbon stes! dusits igher Sy st lewr
" . cost. All the collectors we propose will carry the Solar Keymark certification,
are Solar Keymark certified and meet the required thermal performance and durability standards " £
outlined in the tender specifications. Please ensure all data sheets and certificates are attached. eneing compllnce Wt intuTiionsl pesstenes. d ol WO,
Please confirm whether aluminium-based absorber collectors are acceptable
for submission under the technical specifications of the project.
Copper coils offer higher thermal conductivity with a lower size, significantly improving heat
ransfer efficiency compared to steel. Hot Water Tank Coil Material:
We recommend that the internal coil heat exchangers of hot water tanks be
Installing a sacrificial anode in a glass-lined storage tank is recommended to prevent corrosion, in |made of the same steel material as the tank body to prevent electrolytic o
case of proposing a copper coil. The anode, typically magnesium or aluminum, protects exposed |corrosion. Kindly confirm whether this material compatibility requirement is
metal areas by attracting electrochemical reactions. acceptable for your evaluation.
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At this stage, no further extension will be necessary, as the tender does not require detailed
system designs or technical simulations. The site visits are purely introductory, focusing on
identifying installation locations and estimating connection distances.

However, the submission deadline will be extended to Sunday, May 25, 2025, at 2:00 PM,
allowing bidders ample time for preparation.

We would like to request an extension for the deadline of the tender
application if possible. The extension would allow us to give enough time to
inspect all sites properly and leaves less room for unnoticed issues. An
extension of one week might be perfect for the mentioned reasons if possible.
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the intention is not to have a fully dedicated on-site team stationed at each hospital. Rather, the
0&M services shall be provided on a responsive basis—meaning that the contractor is expected
«to dispatch qualified personnel to the site when required, in the event of system faults

.maintenance needs, or scheduled inspections

However, the contractor must also ensure periodic preventive maintenance visits with period
productivity and status reports and respond within an agreed timeframe in case of emergency or

.system failure, as detailed in the tender documents

The tender documents mention that the contractor must include five years of
O&M services. Could you please clarify whether this implies the need for a
fully dedicated on-site team (i.e., one technician and one engineer per
hospital), or if it refers to a responsive service—where the contractor is
frequired to dispatch a team to the site only in the event of a system fault
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the new system should be integrated with the existing STHW systems, where required based on
detailed designs & simulation

During our recent site visit to Prince Rahma Hospital in Irbid, we observed
that the facility currently has three existing solar thermal systems located on
the rooftops of the north and south wings. These systems appear to require
maintenance to restore them to full operational efficiency. According to the
tender documents, a new solar thermal system is to be installed, consisting of
a 75 m? solar collector field and a 4,000-liter hot water storage tank. We
would appreciate your clarification on whether this new system is intended to
be integrated with one of the existing systems or if it is to function as a
standalone system. We raised this matter with the hospital maintenance
team, and they advised us to consult with you directly for confirmation
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