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PROTECTING OUR ENVIRONMENTPROTECTING OUR ENVIRONMENT

 Aluminum decorative jacket

Protective plastic cap

Aluminum supporting frame

 Heat insulated copper manifold 

Reflective Aluminum Sheet

Borosilicate 3.3 glass
evacuated tubes
with Copper Heating
Pipe

 copper connection adaptor

THE INNOVATIVE VALUE
IN SOLAR WATER HEATING TECHNOLOGY

            SERIESFRC/HPFRC/HPFRC/HPFRC/HPTHE
EVACUATED TUBE  SOLAR COLLECTORS

HEATING PIPE SPECIFICATION SHEET
The sunny life!
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ENGINEERING SPECIFICATIONS
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FRC/HP 6 650 1700 100 1.1 0.98 18 0.4 84 1 1450 10 650 295

The following shall be the specifications for the collectors.
Collectors shall be of the evacuated tubes type with copper heating pipes 
filled with fluid for latent heat transfer.

GENERAL
The collector is mainly composed of an aluminum frame, supporting 
a solar ref lector, as wel l as evacuated tubes and copper tube for 
manifold and heating pipes inside the evacuated tubes.
T h e s o l a r r e f l e c t o r i s f l a t a l u m i n u m s h e e t f o r F R C m o d e l , a n d 
curved parabolic reflector for CPC model (optional). 
The water flows through copper manifold in order to be heated  by 
heating pipes inside the evacuated tubes.
Low pressure loss allows several collectors tube connected in series 
or in parallel.

EVACUATED TUBES
T h e e v a c u a t e d t u b e i s a p r o d u c t w i t h i m p r o v e d g e o m e t r y a n d 
performance. Two concentric glass tubes are closed on one side, forming 
a hemisphere, fused and hermetically sealed with each other on the other 
side (evacuated insulation).
To absorb solar energy, the internally glass tube is coated with a highly 
selecting layer on its outer side. The coating is hence protected in the 
e v a c u a t e d s p a c e . T h e u s e d a l u m i n u m n i t r i t e s p u t t e r c o a t i n g i s 
characterized by extremely low emissions and excellent absorption.

Evacuated tubes dimensions and characteristics are as follows:
 Length: 1500 mm 
 Outer tube diameter: 47 mm 
 Inner tube diameter: 37 mm
 Glass thickness (Inner tube):1.6 mm
 Glass thickness (Outer tube): 1.8 mm 

Minimum characteristics should be as following:
 Glass material: Borosilicate glass 3.3
 Coating material: AL-N-AL
 Coating position: Outer surface of Inner tube.
 Deposition method: DC reactive sputtering.
 Absorption ratio ≥ 91%
 Reflection ratio ≤ 7%
 Coefficient of average heat loss ≤ 0.75w/m² C. 
 Maximum pressure: 0.6 Mpa

COPPER TUBE MANIFOLD & HEATING PIPES
T h e m a n i f o l d c o n s i s t o f o n e 1 3 / 8 ” c o p p e r p i p e . T h e i n l e t a n d 
outlet of manifold are 7/8“ male threads, copper male adaptors 1/2” 
d i a m e t e r a r e b r a z e d a l o n g t h e m a n i f o l d . U s i n g a c o p p e r 
phosphorous brazing alloy with no less than 15% silver content.
The Heating Pipes are fixed by female nut to the male adaptors.
0 . 2 m m c o p p e r h e a t c o n d u c t i n g p l a t e a r e f o l d e d t o t h e c o p p e r 
heating pipe increasing the thermal heat transfer.
The heating pipes with their conducting plate are introduced inside 
t h e e v a c u a t e d t u b e , w h i l e t h e m a n i f o l d i s w r a p p e d w i t h h e a t 
insulation inside a well shaped aluminum sheet protecting insulation 
from rain and light.

ALUMINUM FRAME & CASING
Copper manifold casing consists of 0.7mm minimum thick aluminum 
sheet rolled on manifold tubes insulation and lasered holes openings 
to be connected to evacuated tubes.
Aluminum extruded profile of various dimensions and shapes support 
the manifold and the evacuated tubes with special plastic support at 
the lower par t o f the co l lec tor, to pro tect evacuated g lass tubes 
bottom side.
Reflector is f ixed between bottom aluminum frame and evacuated 
tubes in o rde r to re f l ec t i nc iden t l i gh t on the h idden pa r t o f the 
tubes.
F R C / H P p a n e l s u s e f l a t r e f l e c t i n g a l u m i n u m s h e e t , m i n i m u m 
thickness 0.6mm.
CPC/HP panels use curved parabol ic br i l l iant a luminum sheets , 
minimum thickness 0.4mm.

Specifications subject to change without notice.

MANUFACTURED BY: AVAILABLE FROM:

Sfeir Center , Kleiat, Main Road, Kesrouan, Lebanon
Phone: 961-3-309885   Fax: 961-1-614347
            961-3-954876
E-mail: info@solarnet-online.com 
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CPC/HP (6 or 12):  optional with CURVED PARABOLIC REFLECTOR
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FRC/HP Thermal efficiency curve y =  0.82- 5.68x
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