e

ENERCONCEPT

TECHNOLOGIES

™

Collector

- TECHNICAL MANUAL —

Version 1.2- EN
March 2012



(—-—3 Lubi™ Collector Technical manual
s Version 1.2-En-March 2012
CONCEPT © Enerconcept Technologies inc.

TECHNOLOGIES

Table of Contents

1 TechniCal SPECITICALIONS .......uiiiiieiiiiiii ottt ettt ettt e e e e e e et e e e e e e e e e annbbeeeeeaeeeaannnneeeaaaaaas 1
11 General INFOMMALION .......ooiii ettt ettt e e e e e e st r e e e e e e e e anntbeeeeeaeeeaannes 1
1.2 Working prinCiple Of the LUDI™ CONBCION . .......o.ieeeeeeeee oot 2
1.3 Efficiency curves of the LUBi COIECION. ........ccieiiiiieeiee e e 3
14 INfluence Of @DSOIDEr COIOUT ........iiiiiiii e 5
15 INFIUENCE OF WING......eeiie it s e e e ettt e e st e e et e e e anees 6
1.6 INfluence Of tNEIMAI MASS ......ueiiiiie et et e e et e e e enees 7
1.7 Lubi panel SPECIfICALIONS ........uuiiiiiiei i e e e e e e e e s e st r e e e e e e enrraaeees 8
1.8 Assembly parts & accessories supplied by ENerconCept........cccooocuviieiiiieiiiiiiiiieeee e 9
1.9 PAITS TIST ... e 10

FZ O] o] =P TUPPUPEURR 11
2.1 Absorber (back of LUBi COIECION)........uuiiiiiiee i 11
2.2 EXIrusions and SUDSIIUCTUIE ........oviiiiiiiiiie ettt et e e et e e e 12
2.3 = 1= RSP SRSR 13
2.4 (o= To B =1 o = PSR SR 14

3 Wall MOUNEING INSEIUCTIONS ....eeiiiiiii i eeee ittt e ettt e e e e e e e e ettt et e e e e e e s s nabteeeeaaeeeeannsbnneaeaaeeaaannes 16
3.1 L o = V=P EETT PR 16
3.2 ] 0= ol [T T O 1 o 1 TR PPRT 17
3.3 L Io] o = T 1 o SR 17
3.4 [T o = 1= 11T PRSP 17
3.5 TNl [To I o B o T= = PSRRI 18
3.6 V-Trim (firSt rOW Of COIECTONS)....ciii it e e e e e e e e e 18
3.7 Lubi panel (first row Of COIECIOIS).......uuuiiiiiiie e 18
3.8 INtErMEIAtE EXITUSION ...ttt e e e et e e e e e e e e et e e e e e e e e nneeeeeaaeeeeannnneneeas 19
3.9 V-Trim (1St rOW Of COIBCIOIS) ..o a e e 19
3.10 Lubi panel (last row Of COIBCLOIS) ........uuiiiiiieei e 19
3.11 S (o (S 1 =TS o 11 o RPN 19
3.12 L= ] (=] TP PEURT 20
3.13 i o [=To R g T= T o I oo )V TP PRRTT PR 20

O Y/ o (o= | IR o 1= od o= L1 T o ISR 21
4.1 General SPECIfICALIONS .....iiiiiiiiiieii e e e e e e e e e e s e e e e e e e e e e nnrra e e eaeeeannane 21
4.2 (©0]|[=Tod (o] gl eXo] a7 o017 1110 ] o P T OO SURT 21

5 Typical shop drawings (as provided by ENerconCept) .o 24

6 HVAC configurations and RETSCIEEN INPULS.....cccc. coiiiiiiiiieee ettt e e e e e e e s inbbe e e e e e e e e e aanes 29
6.1 Roof unit with solar COIECIOr DYPASS ......ueiiiiiiiiiiieii e 29
6.2 Combination of a roof unit and a solar heating fan ...........ccooc s 30
6.3 Recirculation fan with bypass of solar COlECLOr...........ccoiiiiiiiiiiie e 31
6.4 Recirculation fan with no bypass of the solar collector ..........ccccceviiiiiiee e, 32
6.5 Solar collector with heating fan ..........cooiiiiiii e 33
6.6 Solar collector With NEAt PUMIP .....eiiiieii e e e e e s e e sbrner e e e e e e annnnes 34



Lubi™ Collector Technical manual

- e Version 1.2-En-March 2012
1& ﬁ’gﬁ CONCEPT © Enerconcept Technologies inc.
TECHNOLOGIES

A=Vl 1 (=10 =T g ot PP OPPUPRURTR 34
7.1 Cleaning the COIBCION .......iiiiii e e e e e e e e e e s e e snraaaeeeaeesaennnes 34
7.2 WY V1 F= Lo 1 1 VA = Lo £ SR 34
7.3 (=] 0] L= LT =T 1T | o = £ SRS 34

8 Lubi collector — Photos of completed ProjectS..... oo 35
9 Curves effiCienCY tEMPEIALUIE FSE ...ccuviiiiiies creiiiie e e e e e e ssr e e e e e s e s r e e e e e s st reeeaeeseesnrreneeeaeeeeannnes 38

For the most recent version of this technical manua | please visite our website at
www.enerconcept.com



g Lubi™ Collector Technical manual
Version 1.2-En-March 2012
ENERCONCEPT © Enerconcept Technologies inc.

TECHNOLOGIES

1 Technical specifications

1.1 General information

The Lubi™ collector is a solar air heater based on Enerconcept Technologies’ patented perforated
glazing technology (PGT). Its high performance nearly reaches the physical limits of solar heat transfer,
with results of over 80% efficiency in transforming solar light into hot air. Even though the Lubi collector is
simple and easy to install, all projects are tailor-designed and site-specific. The design parameters of wall
or roof-mounted Lubi installations must therefore be optimized by Enerconcept in order to allow the whole
system to work in the most efficient way.

Once these design parameters are optimized by Enerconcept (panel mount layout, location of air intakes,
inside plenum depth, etc.), Enerconcept will deliver all necessary components and accessories for simple,
quick mounting of the Lubi panels (spacing clips, extruded vertical bars and decorative capping) resulting
in a simple, quick and aesthetically-pleasing installation.
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1.2 Working principle of the Lubi ™ collector

All glazed solar thermal collectors, whether it is for air or water heating, lose most of their heat through
the front glazed surface. This can be felt when the glazing gets warm: in this case, the collector is losing
heat to the environment. The basic principle of the Lubi system consists in reducing these heat losses to
the environment to a minimum.

The Lubi system reduces heat loss by means of multiple perforations spread across the entire glazing
surface through which incoming outside air is admitted. When the system is designed properly, the entire
Lubi glazing surface remains at ambient temperature, thereby, eliminating heat losses on the collector’s
surface.

The underlying operating principles governing the transformation of incoming solar rays into useful
thermal energy are as follow:

Solar radiation passes through the highly

@ transmissive polycarbonate. Some heat
is absorbed within the Lubi polycarbonate
collector.

The solar radiation reaches the back wall.

@ This wall now acts as a solar absorber.
The absorber may happen to be the
existing wall or the roof of the building, or
a special underlayer provided by
Enerconcept.

At this stage, solar radiation turns into
heat.

@ The absorber heat is then trapped as hot

air between the Lubi panels and the
absorber. The air gap is called the
collector's “plenum”. At optimal solar
conditions, the air temperature within the
plenum may reach up to 81F (45C)
above ambient temperature.
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@ When the fan is turned on, the influx of
outside air through the Lubi™ panels’
perforations cools the panels down
continuously, preventing them from
warming up. In this way, heat losses to the
environment are reduced to an absolute
minimum.

@ The solar-heated air is mechanically
drawn into the building’s ventilation
system or process.

Therefore, the only place where the
solar heat can go is into the building or
the process to be heated

1.3  Efficiency curves of the Lubi  collector

** Graphics are shown in high resolution at the end of this document

The Lubi collector reaches a maximum efficiency of more than 80,7%, the highest figure ever reached by
a single-pane solar air heater. The biggest benefit, however, is that this high performance is maintained
over a very wide range of air flow rates. Whereas traditional collectors, glazed or metallic, suffer from a
loss in performance with air flows lower than 5 cfm/ft? (100 m3/h/m2), the Lubi collector curve remains as
high as 55% with air flows as low as 2 cfm/ft® (40 m3/h/m2).

Efficiency vs air flow rate
(Lubi black)
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This allows for a substantial temperature increase as high as 81 °F (45°C) above ambient temperature,
which makes the Lubi collector ideally suited for all solar air heating applications such as building space
heating, coupling to heat pumps, industrial or drying processes and, of course, preheating of outside air.

Temperature rise vs sun's radiation

| (Lubi black) |
| ® 2 SCFM/ft? 4 SCFM/ft? B 7 SCFM/ft? 10 SCFM/ft? |
| Sun's radiation (BTU/h/ft?) |
1 0 50 100 150 200 250 300 350 1
50 \ . \ . \ . \ 1 90
-
-
a5 2 SCFM/ft? -
35 m*/h/m? k4 - 80
40
P - 70
.o
35 i
. L 60
—_— e - —_—
=)
<30 == 4 SCEM/ft2 %
2 Pag 70 m*/h/m? - 5o 2
£ s Ead ! £
2 Phe r 40 g
£ 20 _- 7 SCFM/ft= £
= P 130 m*/h/m? =
- k30
15 >
- /.’
- - 20
10
-7 / 10 SCFM/ft2
5 -~ /-/ 180 m*/h/m? r 10
Cd
-
-
/ ‘
0 } } 0
1 o 200 400 600 800 1200 1
| Sun's radiation (W/m?3) |
| 0 -+ + + + + + 0 |
1 [s} 2 4 6 8 10 1
| |

Air flow rate (SCFM/ft2)




Lubi™ Collector Technical manual
Version 1.2-En-March 2012
© Enerconcept Technologies inc.

1.4 Influence of absorber colour

One of the numerous advantages of the Lubi collector is that the absorber is located in the back of the
collector. Heat is then trapped in the plenum. Less energy is lost by reflection off the absorber since the
glazed panels reflect some energy back to the absorber. This results in a lesser drop in efficiency due to

absorptivity. Black absorbers are the most effective however, light colour absorbers are also very
efficient.

Temperature rise vs air flow rate
(for various colors @ 1200 W/m?)
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Performance comparison of metal transpired collector and Lubi perforated glazing technology over entire
range of available colors.
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1.5 Influence of wind

The Lubi collector has been tested and certified to have no efficiency loss due to lateral winds. As per
report 08-08-0277-3 Rev1, published by Exova' on March 2" 2011, a certified test laboratory, the Lubi is
“insensitive to wind”. Hence, RETScreen developers have suggested forcing wind speeds to zero before

running a simulation in order to achieve realistic results.

! Exova — 2395 Speakman Dr., Mississauga (ON), Canada — L5K 1B3
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1.6 Influence of thermal mass

A Lubi collector installed on a wall made of thermal massive materials, such as brick or cement, will
provide greater heat recovery over the months of lower heating loads. The thermal energy stored in the
wall's mass during the day will be available to use up to several hours through the night.

This characteristic is illustrated in the figure below and is currently being investigated by our R&D team.
Tools to determine how much energy can be saved using thermal mass will be available and described
in the following manual’s update.

Influence of thermal mass

Mounting on existing wall with thermal
mass (brick or concrete)

Mounting on
existing wall with
no thermal mass
(metal)

Seasonal efficiency

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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1.7  Lubi panel specifications
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1.8 Assembly parts & accessories supplied by Enerco ncept

The supplied parts are the same for a roof-mounted system and so is the mounting procedure. It must be
ensured, however, that all necessary measures are taken to preserve complete waterproofing of the roof
when installing the collectors.

Roof mounted Wall mounted
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1.9

Parts list

Name Number
Lubi panel Li-110 (C)
Intermediate extrusion Li-111 (Al-A)

V trim

Li-112 (QC7500)

Spacing clip - variable depth

(horizontal installation) Li-210-H (G)
Spacing f:lip - variablle depth Li-210-V (G)
(vertical installation)

(horizontgl-?nasrtallation) Li-211-H (G)
(verticarjihbsa:;llation) Li-211-V (G)
Extruded hat bar Li-212 (Al-N)
Extruded snap cover Li-310 (Al-A)

(1,(()30?35|;te:oll) L3110

Screw 10-16 x 4" Li-400 (G)

Black sheating Li-500

(variable - minimum 1,000 ft?)

10
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2 Colors

2.1  Absorber (back of Lubi collector)

In certain cases, adding an absorber
to the back of the Lubi collector in
order to increase absorptivity may be
needed. In this case, Enerconcept
uses top of the line quality products.
Their in-shop painted cladding offers
long-term durability and appearance.

The Perspectra Series™ is a state-of-
the art silicone modified polyester
(SMP) paint system that can be
applied to either hot dip galvanized or
55% aluminum-zinc coated steel to
meet a broad range of interior and
exterior applications. The system
utilizes either a zinc phosphate
pretreatment over hot dip galvanized
steel, or a metal oxide conversion
coating over 55% aluminum-zinc
coated steel. These proven
pretreatments, in combination with an
upgraded primer, provide excellent
corrosion resistance. The system
provides outstanding film integrity,
leading edge colour retention and
superior chock resistance.

The standard profile used as an
absorber in Lubi collectors is
illustrated below.

O | o 64% | ou:58% |

L 95%

QC 8262 QC 8641 QC 8306 QC 8730 QC 8305

Black Sable Charcoal Regent Grey Stone Grey
C:75% @ Ci74m @ CiTa @S T
QC 8229 QC 8326 QC 8228 QC 8643 QcC 8719
Dark Brown Black Coffee Metro Brown Cordovan Mahogany Brown
DSVANLN | O 67%
QC 8014 QC 8315 QC 8055
Canners Brown Tan Buckskin
90% CL: 89% CL: 185% OISNST0N | O : 56%
QC 8330 QC 8107 QC 8790 QC 8260 QC 8261
Heron Blue Navy Blue Royal Blue Slate Blue Saphire Blue
1% el T4 U376 U 7256
QC 8307 QC 8684 QC 8329 QC 8258 QC 8310
Melcher's Green Green Pacific Turquoise Turquoise
—/paC G0 R0 - EAO .
16% CL 29Iy CLs 51 OUF 94506 | OL: 65%
QC 8250 QC 8259 QC 8386 QC 8234 Qc 8256
Dark Red Tile Red Bright red Mist Green
‘ o : 55% H o :47% H o : 45% ‘ ‘ o : 44% H o 42% ‘
QC 8276 QC 8076 QC 8021 QC 8696 QC 8802
Gold Putnam Ivory Beige Antique Linen Ivory
| 0L48% || oLi42%
QC 8119 QC 8784
Biscuit Bamboo Ivory
| o:52% || 0u:45% || ou:41% || ou:38% || oL 34%
QC 8273 Qc 8317 QC 8464 QC 8695 QC 8783
Bone white ‘White white USDA White Cambridge white Bright white

(' ): colour absorptivity
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2.2 Extrusions and substructure

The standard finish for the exposed aluminum parts is anodized clear (snap cover and intermediate
extrusion) and the finish is natural for the unexposed part (extruded hat bar). The standard finish for the
substructure (U bars and spacing clips) is galvanised steel.

Enerconcept Technologies’ aluminum extruded profiles and substructure parts of the Lubi collector may
be prepainted or anodized in-shop in order to give the greatest architectural appeal to the building
receiving the Lubi collector.

The colour is applied to the surfaces using a process called « powder coating » with a pretreatement
according to the current industry standards in order to ensure long-term resistance of the painted
surfaces. Below are standard colours, according to the Classic RAL?? system.

Below are the available anodized finishes.
(Since clear is the standard finish, additional cost should be considered for other anodized finishes)

2 http://www.ralcolor.com/
% Additional costs should be considered for colours using mostly red and yellow pigmentation.

12
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2.3 Panels

The standard Lubi panels are injected using a slightly black tinted polycarbonate resin. The injection
process allows us to cover a wide range of panel tints, hence creating endless architectural designs using
the optics of the transpired glazing surface. Other colours are available through customised orders.

Standard : 2% black

13
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2.4 Load Table

The Lubi collector has been designed to withstand most climates in respect to wind/snow loads. The Lubi
panels are made of polycarbonate, which is a flexible material that has a high yield limit providing high
resistance to external loads. In order to limit the flexion of the panel, intermediate aluminum extrusions are
installed between each panel. Therefore, using that information and the fact that each Lubi panel is 35,6”
(904 mm) wide, this fixes the horizontal span of the substructure to 3’ (915mm). However, the vertical
span can be modulated depending on the actual site to optimize labour and material for any given project.

The table shown below illustrates the maximum wind pressure allowed for a specific wall depending on
the amount of vertical span of the substructure related to that specific wall.

Load table
Space (c/c) Pressure Span
between Sucti
supports uction 1 span 2 span 3 span 4 span and more
Pressure (kpa) 6,45 7,66 7,66 7,66
2-0" (0,6096 m)
Suction (kpa) -7,66 -7 -7,66 -7,66
Pressure (kpa) 2,84 3,72 4,37 5,47
3-0" (0,9144 m)
Suction (kpa) -3,61 -3,06 -3,72 -4,37
Pressure (kpa) 1,53 2,08 2,41 3,06
4'-0" (1,2192 m)
Suction (kpa) -2,08 -1,64 -2,08 -2,52
Pressure (kpa) 0,66 0,87 1,09 1,31
6-0" (1,8288 m)
Suction (kpa) -1,09 -0,77 -0,87 -1,09

As an example, let us consider the building shown below on which a Lubi collector is projected to be
installed.

Knowing the actual dimensions of the building, its orientation, the city in which it is based and the
surroundings of the building (terrain, slopes, other buildings), a civil/structural engineer would be able to
calculate the maximum positive and negative pressure load due to wind over the projected Lubi collector.

14
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Let us consider that the maximum allowed loads calculated are :

Positive : 2.5 kPa
Negative : -0.4 kPa

Using a projected Lubi collector 16’ high (4.88 m), data from the load table starting from the widest span
possible would lead to a minimum of material and labour.

Using vertical spans of 6’-0” (1,83 m) between spac  ing clips the amount of spans would be

o 16/6=267[4,88/1,83=267] 3 spans

o Maximum allowed positive load (from the table) : 1,09 kPa

o0 Maximum allowed negative load (from the table) : -0,87 kPa

o Using spans of 6’-0” (1,83 m) the Lubi collector wouldn't resist the maximum loads

Using vertical spans of 4’-0” (1,22 m) between spac  ing clips the amount of spans would be:

0 16/4=4[4,88/1,22=4] 4 spans

o Maximum allowed positive load (from the table) : 3,09 kPa

o0 Maximum allowed negative load (from the table) : -2,52 kPa

o0 Using spans of 4’-0” (1,22 m) the Lubi  collector would resist the maximum load

Every project can be designed to suit the building’s site needs working with skilled civil/structural
engineers and using data from the load table.

15
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3 Wall mounting instructions

3.1 U bars

Installation of the horizontal and vertical U

bars on the perimeter of the Lubi collector.

Since the Lubi panels with the extrusions

represent 36” x 12 5/8 (915mm x 320mm),

the distance between vertical U-bars will
typically be a multiple of 36” (915mm) and

12 5/8 (320mm) for the horizontal U-bars.

The vertical U-bars exceed by %’ (20mm) on

both sides of the collector.

Example :
For an installation of 7 Lubi panels wide by 11

high (see right-side illustration), the width of the

collector would be 21'-1 %" (6440mm) and height

of 11’-6%2 “ (3520mm).
(Refer to shop drawings for exact dimensions.)

Note:

Mounting hardware (screws, anchors) to
existing wall will be provided by the installer
depending on the structure of the existing
wall.

Comment :
The vertical U bars are %" (20mm) wider than
the horizontal U bars.

The installer will provide and install strips of
foam closure adapted to the existing wall
cladding behind the U bars.

16
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3.2  Spacing Clips

Install the spacing clips every 3'-0” (915mm)
c/c on horizontally (3'-3%" (933mm) from the
edge of the collector) and typically +4'-0”
+(1200mm) c/c vertically (aligned with the
wall's substructure).

In case the width of the collector is not a 3’-0”
(915mm) multiple, determine the center of the
spacing clips on the center of the collector to
have the same spacing on each end of the
collector.

Note:

Mounting hardware (screws, anchors) to existing
wall will be provided by the installer _ depending
on the structure of the existing wall.

Comment:
The spacing clip must be fixed to the horizontal
substructure in the existing wall.

3.3 Top flashing

The top flashing should be fixed to the U-bar
and inserted under the existing flashing.

Note:

Flashing material is provided by the installer
(for flashing dimensions, see flashing table in the
typical shop drawing section).

3.4  Drip flashing

The drip flashing must be fixed to the U-bar and
bent on the existing wall. (make %" (6mm) holes
at 24" (600mm) c/c in the U bar, to allow
drainage in case of infiltration)

Note:

Flashing material is provided by the installer
(for flashings dimensions, see flashing table in
the typical shop drawing section).

17
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3.5 Extruded hat bars

Install the extruded hat bar at 3'-0"(915mm)
c/c and at 3'-%" (933mm) from center to
edge of the collector.

In case the width of the collector is not
consistent with 3’-0" (915mm) multiples as
mentioned in the previous step, determine
the center of the extruded hat bars on the
center of the collector to have the same
spacing on each end of the collector.

Note:

The extruded hat bars are supplied in 12'-0"
(3658mm) length. When the collector height is
greater than 12’-0” (3658mm), install a spacing
clip behind the joint of the two extruded hat bars.

Comment :

Extruded hat bars are attached to the spacing
clips and horizontal U-bars using #10-16 x 34"
screws provided with the material.

3.6  V-Trim (first row of collectors)

Insert the V-Trim on the Lubi panels to be
installed on the first row at the bottom of the
collector.

3.7  Lubi panel (first row of collectors)

Install the Lubi panels on the extruded hat
bars using #10-16 x %" screws provided
with the material. Take special care not to
tighten _the screws completely to allow
expansion and contraction of the panels.

Note :
On the edges of the collector, the Lubi panels
are fixed to the vertical U-bar.

18
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3.8 Intermediate extrusion

Install the intermediate extrusion between
each Lubi panel (one between each panel).

Note:
See the next step for the last row at the top of
the collector.

3.9  V-Trim (last row of collectors)

Insert the V-Trim on the Lubi panels to be
installed on the last row at the top of the
collector.

3.10 Lubi panel (last row of collectors)

Install the last panel at the top of the
collector. Do not screw the panels in the
second to last row for an easier insertion of
the last panels under the top flashing. Once
the panels are in place, screw in the panels of
the two last rows.

3.11 Side flashing

Once the installation of the Lubi panels is
complete, install the side flashing on both
sides of the collector.

Note:

Flashing material is provided by the installer
(for flashings dimensions, see flashing table in
the typical shop drawing section).

19
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3.12 Gasket

Insert the rubber gasket into the extruded
shap cover.

3.13 Extruded snap cover

Insert by pressure the extruded snap cover
on the extruded hat bar.

Note: Preferably use a white rubber mallet.

Be careful not to hit the extruded snap cover with
a hammer or other object that might damage or
leave marks on the aluminum.

Comment:
The extruded snap cover has to go up to the top
flashing and down to the drip flashing

Completed installation

20
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4 Typical specification
4.1  General specifications

The glazed perforated polycarbonate solar collector Lubi is manufactured by Enerconcept Technologies
Inc. and approved by Can/CSA-F378 standard and has a performance factor of 1.20. The collector will
have a surface area of ft2 ( m 2) for an airflow of cfm ( L/s). The admission of fresh
air supply in the collector will mainly be through the perforated surface.

4.2  Collector composition

1. Lubi Panels

The Lubi panels are made of polycarbonate, standard colour tinted black 2%, with UV resistant treatment
and a total of 900 holes of (5/64 ) 2 mm for the air admittance. Dimensions: 35,6 (904mm) by 12,6" (320
mm).

For colour options, see section 10.

2. Intermediate extrusion

The intermediate extrusions are made of extruded aluminum (alloy 6063-T5), standard finish: clear
anodized. Length 33 %2 (850 mm).

For colour options, see section 10.

3. Vitrims

The V trims are made of 26 gauge pre-painted steel, standard colour QC-7500. Length 34 %, . (880 mm).

For colour options, see section 10.

4. Extruded hat bars

Hat bars are made of extruded aluminum (alloy 6063-T5), standard finish: natural aluminum. Length: 144
(3657mm).

For colour options, see section 10.

5. Extruded snap covers

The extruded snhap covers are made of extruded aluminum (6063-T5), standard finish: clear anodized.
Length 144 3657mm.

For colour options, see section 10.

21
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6. U-bars

The U-bars are made of galvanized steel (grade 33) 18-gauge, thickness 4 to 10 (100 to 250 mm). The
thickness will be determined during the production of the shop drawings according to the amount of air
that passes through the collector. Length 120 (3000 mm).

For colour options, see section 10.
7. Gaskets

The gaskets will be installed on the extruded snap covers by the installer.

8. Spacing clips

The spacing clips are made of galvanized steel (grade 33) 18-gauge, thickness 1 to 8 (25 to 200 mm).
The thickness will be determined during the production of the shop drawings according to the amount of
air that passes through the collector. Length 6 (150 mm).The spacing clips will be painted according to
the collector’s background colour (colour to be determined by the architect).

9. Screws

The screws are galvanized self-tapping #10-16x%.

10. Options

- Tinted Lubi panels (other than black 2%)

- Colour in replacement of the anodised finish on the intermediate extrusions. (RAL-0000)
- Color in replacement of Sterling QC-7500 on the V trims (QC-0000).

- Colour in replacement of the galvanized finish on the bars U. (RAL-0000)

- Colour in replacement of the natural finish on the extruded hat bar. (RAL-0000)

- Colour in replacement of the anodised finish on the extruded snap covers. (RAL-0000)

Not included

The following items are not provided by Enerconcept:

- Manufacturing elements of the wall under the collector (wall covering, air barrier, insulation, Z bars,
etc.);

- Flashing material: All the perimeter of the solar collector is covered with pre-painted steel flashing 26-
gauge (standard colour QC-7500). This material is not provided by Enerconcept;

- Foam closures under the U-bars adapted to the wall's cladding under the collector;

- Wall mounting hardware.

Realization

Preparatory work
Before starting any work the contractor shall check all dimensions on site and the position of the
substructure.

Installation

The installation will be done according to shop drawings approved by the architect and the manufacturer's
recommendations. For installation instructions of the Lubi collector see the latest edition of this manual
available on Enerconcept Technologies’ website at: http://www.enerconcept.com/en
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The load of the collector on the existing wall is 1,8 to 2,8 pound per square foot (8,8 to 13,7 kg/m?) for a
plenum of 4 (100mm) to 8 (200mm) thick.

Performance Guarantee

Note to the designer:

If desired by the engineer or architect, Enerconcept may, in a separate agreement (budget), do a thermal
analysis on site (thermography, temperature and Flow measurements).

Accepted manufacturer : Enerconcept Technologies In C.
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5 Typical shop drawings (as provided by Enerconcept

)
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6 HVAC configurations and RETScreen inputs

6.1

Roof unit with solar collector bypass

Operation Sequence

System turned off:

The fan is stopped, the damper VM1
is closed, VM2 is open.

System in function:

The fan is working, the damper VM2
is fully open and VM1 is closed.
When mixing temperature is beyond
€I+ the dampers VM1 and
VM2 modulate to maintain MT set

point (___ T9F).

Set the Facilty type to
“Commercial”.

Specify the system’s actual
operation schedule.

Check the “Percent of month
used” box and specify the
building’s months with a heating
load.

Enerconcept is not responsible for the accuracy of the simulation. RETScreen inputs illustrated above are for guidance only.
Please refer to Enerconcept’s experienced personnel in order to properly simulate your configuration. 29



Lubi™ Collector Technical manual
Version 1.2-En-March 2012
© Enerconcept Technologies inc.

6.2 Combination of a roof unit and a solar heating fan
Operation Sequence

System turned off (Make-up Air):
The fan is stopped, the damper VM1
is closed, VM2 is open.

On a heating demand of the
thermostat and if the temperature
Tsol is > C/F the supply fan
(SF) starts. When heating demand is
met or when Tsol temperature is
< T/¥ the supply fan (SF) is
stopped.

System in function (Make-up Air):
The supply fan (SF) is stopped. It
cannot work when the make-up unit
is in function.

The fan is working, the damper VM2
is fully open and VM1 is closed.
When mixing temperature is beyond
€I+ the dampers VM1 and
VM2 modulate to maintain MT set

point (___ T/¥F).

For this configuration, two RETScreen simulations must be done. One for the week and one for the weekend.
The week simulation inputs are identical to the previous configuration “Roof unit with solar collector bypass”. In
order to simulate weekend heating, another type of system must be used. The facility type used is industrial,
which simulates mixing fresh air and air available near the ceiling of a room to heat and eliminate air
stratification. Buy eliminating the floor area and stratification and by accepting minimum air temperature to be
one degree above the setpoint, this configuration allows one to evaluate energy savings for weekend heating.

Enerconcept is not responsible for the accuracy of the simulation. RETScreen inputs illustrated above are for guidance only.
Please refer to Enerconcept’s experienced personnel in order to properly simulate your configuration. 30
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6.3 Recirculation fan with bypass of solar collecto

r

Operation Sequence

System turned off:

The fan is stopped, the damper VM1
and VM3 are closed and VM4 is
open.

System in function:

The fan is working, the damper VM2
is fully open and VM1 is closed.
When mixing temperature MT1 is
beyond /¥ the dampers VM1
and VM2 modulate to maintain MT1
set point (___ C/¥). The dampers
VM3 and VM4 modulate to maintain
MT?2 set point (___ C/F)

1. If the system is designed to
operate year-long, specify the
maximum inside temperature
and let the percentage of month
used to 100% for every month of
the year.

2. Specify the floor area that will
benefit from air de-stratification.

3. Specify the building’s
stratification, which is the
difference in temperature

between the floor and the ceiling
(Typically  around  0.22F/ft
(0.4C/m) in stratified air
spaces).

Enerconcept is not responsible for the accuracy of the simulation. RETScreen inputs illustrated above are for guidance only.
Please refer to Enerconcept’s experienced personnel in order to properly simulate your configuration. 31
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6.4 Recirculation fan with no bypass of the solar ¢ ollector
Operation sequence
System turned off

The fan is stopped, the damper VM1 is closed
and VM2 is open.

System in function:

The fan is working, the damper VM1 is fully open
and VM2 is closed. When mixing temperature
MT1 is beyond __ C/F the dampers VM1 and
VM2 modulate to maintain MT1 set point

(__TIF).

Applications :

This system is running from September until May. During summer, the air is drawn into the building in a
different way (example: garage doors open during the summer).

1. Specify the maximum temperature allowed
inside the building.

2.  Specify the floor area that will benefit from
air de-stratification.

3. Check the “Percent of month used” box and
specify the building’s months with a heating
load.

4.  Specify the building’s stratification, which is
the difference in temperature between the
floor and the ceiling. (Typically around
0.22F/ft (0.4C/m) in stratified air spaces)

Enerconcept is not responsible for the accuracy of the simulation. RETScreen inputs illustrated above are for guidance only.
Please refer to Enerconcept’s experienced personnel in order to properly simulate your configuration. 32
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6.5 Solar collector with heating fan

Operation Sequence

On a heating demand of the thermostat and if
the temperature Tsol is > C/F the supply fan
(SF) starts. When heating demand is met or
when Tsol temperature is < C/F the supply
fan (SF) is stopped.

Applications:
Auxiliary heating system

(A variable speed drive can be installed on the fan to vary the speed according to the temperature in the
collector)

1. Select facility type “industrial” and
remove floor area and stratification.

2. Set the minimum air temperature above
the indoor temperature.

3. Specify the appropriate airflow rate and
operating schedule.

4. Check the “Percent of month used” box
and specify the building’s months with a
heating load.

Enerconcept is not responsible for the accuracy of the simulation. RETScreen inputs illustrated above are for guidance only.
Please refer to Enerconcept’s experienced personnel in order to properly simulate your configuration. 33
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6.6 Solar collector with heat pump

Applications:

Increases coefficient of performance (COP) of air-sourced heat pump during cold, sunny days.

7 Maintenance

7.1 Cleaning the collector

In most cases, rainfall should be sufficient to clean the collector.
7.2 Availability of parts

Every part of the Lubi collector system is available from Enerconcept’s authorized
manufacturer/distributor.

7.3 Replacement parts

In the unlikely event that the collectors should become damaged by major climatic conditions or during
installation, Enerconcept Technologies keeps a sufficient amount of parts to be able to replace any part
within the week following a claim.
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8 Lubi collector — Photos of completed projects

Plastic injection plant — 2422 ft° (225 m2)

Airplane assembly plant — 1991 ft° (185 m?)
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Welding shop — 968 ft° (90 m2)

Lubi collector - Roof mounted — Manufacturing shop - 495 ft* (46 m?)
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Natural gas technologies test facility- — 861 ft° (80 m°)

Humidifier equipment manufacturing plant — 807 ft° (75 m2)
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9 Curves efficiency temperature rise
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Temperature rise vs air flow rate

(Lubi black)
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Temperature rise vs air flow rate
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