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Air Curtain/Air Door technology has been a part of American building design for energy
savings since the late 1950’s when it was brought to the United States from Europe. The
ability of an Air Curtain to reduce energy costs by keeping conditioned air inside of a building
and unconditioned air outside when doors are open, with an unobstructed view, plus its
ability to provide insect control, is why many engineers choose it for entrance ways, rear
door delivery areas, and food service applications.
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Executive Summary

(“Air Doors” and *Air Curtains” are an
interchangeable term. For this paper, these units
will be referred to as “Air Curtains.”)

The purpose of this document is to provide detailed
information around the design, operation and
quantified performance results of Air Curtains to
prove that they are a viable alternative to vestibules.

Detailed analysis has been performed to clearly
identify the performance characteristics of
Vestibules with and without Air Curtains in a number
of building situations and air temperature conditions.
These situations are based on field testing,
construction models and statistical climatology.

Based on our research findings, Air Curtains (in
conjunction with a physical door) are an effective
solution to air leakage in the building envelope.
Testing has shown that Air Curtains are more
effective than Vestibules in providing environmental
separation. When used in conjunction with a
Vestibule, an Air Curtain significantly increases

the efficiency of the Vestibule by adding additional
protection against climate loss and infiltration of
flying insects. Air Curtains provide protection when



one or more of the Vestibule doors are open. Air
Curtains provide this protection with unobstructed
access, both physical and visual, to the building
envelope space.

Section 1: GENERAL AIR CURTAIN
INFORMATION

An Air Curtain is a device that creates a controlled
stream of air and directs it across the full width and
height of an opening to create an energy saving air
seal. This seal separates different environments,
allowing a smooth, unhindered flow of traffic

and unobstructed vision through the opening.
Because Air Curtains help to contain heated or

air conditioned air, they provide sizeable energy
savings and personal comfort in both industrial and
commercial settings. Additional benefits of using a
non-recirculating Air Curtain are that it can be used
to repel flying insects and is approved by the food
service industry as a means of insect control for
customer entry doors, kitchen service and delivery
doors (visit http://ars.usda.gov/is/AR/archive/apr07/

pests0407.htm for more information). In application,

an Air Curtain is not intended to replace a physical
door but is intended to serve as an energy savings
device by creating an invisible barrier when the
physical door is open.

In summation, the Air Curtain produces a coherent
sheet of air created by the air stream and the
surrounding entrained air. This sheet of air is able to
bend and resist thermal exchange over an opening
The cabinet design of an Air Curtain allows it to

be mounted either on the interior or exterior of

a building. Because the air in the surrounding
environment is used by the Air Curtain to create
the air stream, air quality can influence the
mounting location. For this reason, environmental
(temperature) separation applications are
recommended to only be installed on the interior
of a building where the interior conditioned air is
utilized to create the air stream.

Air Curtains can be categorized into two types:
non-recirculating and recirculating, with three types
of installations: horizontal (over a doorway), single

Figure 1 - In this simulation, color depicts
temperature. The Air Curtain is providing a
barrier, keeping the warm air (red, orange,
yellow) inside of the building and the cold
air (blue) outside of the building.

Figure 2 - In this simulation, color depicts
velocity. The Air Curtain is providing a
high velocity (red) air stream that is able to
bend and resist thermal exchange.

vertical (side of doorway) or dual vertical (one on
each side of doorway).

Non-Recirculating Air Curtain

1. Definition: A non-recirculating Air Curtain
is defined as a device that generates
and discharges an air stream that is not
re-circulated back to the intake. It works
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on the function of air stream velocity to
counteract thermal exchange, wind loading
and the infiltration of insects. To prevent
the entry of outside winds, the discharge
nozzle in the Air Curtain is angled outward
so that the air leaving meets the wind trying
to enter the building. For both horizontal
and vertical installations, when the wind
meets the air stream, it bends back into
the building, creating an interior split at the
threshold, causing the interior entrained

air to flow back into the building and the
external entrained air to flow back outside.
For proper function, the air stream has to be
strong enough to reach the target surface
(ground) or opposite air stream and split
just inside the doorway.

Construction: Non-recirculating Air
Curtains consist of a structural cabinet
housing, an air inlet screen, motor(s),
fan(s), a discharge chamber (plenum), air
directional vanes, provisions for mounting
or securing the unit to the building structure
(wall or top-mounting) and optional heating
appurtenances (steam, hot water, electric
& gas). Non-recirculating Air Curtains

are designed and custom fabricated to
protect any specific opening and to meet
safety standards (See Section 6). There
are a number of designs that protect door
opening widths, from as small as 24 inches
to as large as 192 inches.

. Operation: A non-recirculating Air Curtain

installed horizontally on the interior of

a building draws indoor conditioned air
through an air inlet screen into the fans.
The fans pressurize and accelerate the
air into the discharge plenum and nozzle,
where the air stream is shaped, directed
(commonly 15° to the exterior) and
discharged. As the air travels towards the
floor, non-conditioned, outdoor air plus
conditioned, indoor air are entrained onto
each side of the unit’s air stream. This
combined air stream strikes the door’s
threshold, with a minimum recommended

velocity of 800-1000 fpm, and splits into
two separate air patterns. One, which

can be called the exterior band, contains
approximately 20%-30% of the air stream
which flows to the outside. The other, which
can be called the interior band, contains
approximately 70%-80% of the air stream
which flows back into the building. The
exterior band includes the non-conditioned,
entrained, outside air, and the interior band
contains the conditioned, entrained, indoor
air. Because these bands of air contain
both discharged and entrained air, the
resulting CFM is more than that originally
discharged from the unit. Therefore, there is
minimal or no loss of indoor, conditioned air.
Air Performance Testing: Independent
testing and verification of a non-
recirculating Air Curtain’s performance

is essential in order to verify that the
equipment meets the minimum velocities for
adequate door protection. Non-recirculating
Air Curtains must to be tested and certified
to ANSI/AMCA Test Standard 220-05 by an
independent, third party, i.e. a nationally
recognized testing laboratory to prove that
the product is performing to the above
requirements (See Section 6).

Recirculating Air Curtain

1.

Definition: A recirculating Air Curtain

(sometimes referred to as an air entrance
system) is defined as a device that
generates and discharges a low velocity,
high volume air stream that is captured and
recirculated back to the supply fan. It works
on the function of air volume to counteract
thermal exchange and wind loading. To
prevent the entry of outside winds, the
discharge nozzle is fixed straight toward the
center of a return grill that is approximately
3.5 times the width of the discharge depth.
For both horizontal and vertical installations,
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3.

when the wind meets the air stream, the

air stream bends back toward the building,
while still being captured in the return grill.
As pressure over the opening fluctuates
from slightly positive and negative
conditions due to wind load, the air stream
moves in and out over the threshold and

is still captured in the return grill. Because
the air stream is recirculated, the interior
entrained air will flow back into the building
and the external entrained air will flow back
outside. For proper function, the air stream
has to be strong enough to reach the return
grill but not so strong that it splits like a
non-recirculating Air Curtain. The return
grill should also have an even draw (low
pressure) over the entire surface to facilitate
a uniform and stable air stream.
Construction: Recirculating Air Curtains
consist of an air handler, ducting, discharge
plenum, straightening media, return grill or
grating and optional heating appurtenances
(steam, hot water, electric & gas).
Recirculating Air Curtains are designed and
custom fabricated to meet specific opening
requirements and safety standards (See
Section 6). There are a number of designs
that protect door opening widths, from as
small as 8 feet to as large as 32 feet.
Operation: A recirculating Air Curtain
installed horizontally on the interior of

a building draws indoor conditioned air
through the return grill into the fan. The

fan moves air through duct work into the
discharge plenum where it is pressurized,
shaped and evenly distributed across

the discharge nozzle. The air exits the
discharge nozzle and travels towards the
return grate while maintaining a minimum
recommended velocity of 600-800 fpm. [As
it approaches the halfway point, this mass
of air slows to approximately 600 fpom, but
as it approaches the return grate, the air
mass speeds up again to approximately
800 fpm due to the draw at the return grate.
This observable occurrence is known as

the push-pull effect.] Non-conditioned,
outdoor air plus conditioned, indoor air

are entrained on each side of the unit's air
stream. As the air stream strikes the return
grate, it splits into three bands; center,
interior and exterior. The center band is
comprised of the original, straightened air
from the discharge plenum that satisfies
the demand of the air handler. The exterior
band contains all entrained, outdoor,
non-conditioned air which flows back to

the outside. The interior band contains all
of the entrained, indoor, conditioned air
which flows back into the building. Because
the center band meets the demand of the
air handler, the outer bands of entrained

air are turned back into their respective
environments resulting in minimal or no loss
of indoor, conditioned air.

Air Curtain Benefits:_

1.

Energy savings - The energy saved by
using Air Curtains can be anywhere from
1%-10%, depending on climate, building
size and traffic volume. The energy savings
generally pay for the equipment and
installation costs within 1-3 years.

Floor space is not compromised - When Air
Curtains are installed above the door, they
do not consume valuable floor space or
interfere with activity on the floor.

Lower construction costs - The cost

to purchase and install Air Curtains is
substantially less than the cost of Vestibule
construction.

Uses less supplemental heat - In areas
requiring additional warmth, supplemental
heat is often supplied to the Vestibule
space with a cabinet unit heater. However,
heated Air Curtains can provide the same
supplemental heat as a cabinet unit heater
yet will run less often, due to the protection
against loss of conditioned air that the Air
Curtain provides.

5. Safe, unhindered traffic flow - Air Curtains
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provide protection with unobstructed
access, both visual and physical, to the
exterior and interior building environment.
Improves sanitation - Air Curtains reduce
the entry of insects (non-recirculating unit),
dust and airborne contaminates.
Enhances comfort - Customers and
employees are protected from drafts and
HVAC induced temperature fluctuations.
Maintains visibility and safety - Prevents ice
from forming on glass door panels and can
dry excess water on floors.

Section 2: FUNCTION OF AIR CURTAINS VS.
VESTIBULES

1.

|
nill

1| ——

When used to prevent air leakage,

Air Curtains achieve the same goal of
Vestibules. However, because Air Curtains
provide a continuous environmental barrier,
they prevent the entry of unconditioned,

outdoor air more effectively than Vestibules.

As floor space is very valuable in
commercial buildings, Vestibules are often
designed to be so narrow that even single
person traffic causes both internal and
external doors to be open simultaneously.
See Figure 3. For this reason, Vestibules
allow unconditioned air, if for only a

brief period of time, to enter the building
unhindered.

L

Figure 3

Additionally, when the exterior door(s)

open in a Vestibule, unconditioned, outdoor
air enters the Vestibule, pressurizing the
Vestibule (the amount of air entering is
directly related to the outside winds). As
the interior door(s) open, the unconditioned
air will enter into the facility.

Our research is based on neutral building
pressure and not on buildings that have

a negative or positive building pressure.
Negative building pressure has a negative
impact, resulting in an increase in infiltration
of outside, unconditioned air with an

open door or doors. A small positive
building pressure has favorable results,

as it reduces the infiltration of outside,
unconditioned air with Vestibules and Air
Curtains; however, a large positive pressure
has a negative impact on the energy
savings benefit of both Air Curtains and
Vestibules because it forces a large amount
of conditioned air to leak to the outdoors.

Section 3: DIFFERENCES BETWEEN AIR
CURTAINS AND VESTIBULES

1.

By definition a Vestibule is a permanent
fixture within a building frame. A non-
recirculating Air Curtain is a removable/or
add-on fixture that does not change the
existing structure, and can be easily
upgraded, if necessary.

Air Curtains differ because they can be
installed along with any style of door (self
closing, automatic, revolving, rapid roll-up
etc.).

Air Curtains differ from Vestibules because
they eliminate the need for two sets of
doors, additional lighting and the space that
is being consumed to create the Vestibule.
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Section 4: AIR CURTAIN & VESTIBULE
PERFORMANCE RESEARCH

(Note: The following research uses non-recirculating Air
Curtains.)

To compare the environmental separation
performance of a prototypical Vestibule with two
parting automatic doors vs. an Air Curtain in
conjunction with one parting automatic door, a
structured set of Computational Fluid Dynamics
(CFD) simulations were performed. CFD analysis
was chosen as the test method because of its ability
to model moving solids in numerous scenarios,

and to allow measurements to be recorded in

a multitude of scalar and vector quantities in a
precise and repeatable manner that is impossible
with simple mathematical equation or physical lab
testing procedures. An example of the thermal and
vector results provided by CFD analysis can be
seen in Figures 4 and 5, where color represents
temperature. Under all of the same loads and timing
conditions, the Air Curtain in Figure 4 maintains a
higher interior temperature (yellow, orange, red)
than the vestibule (blue and green indicate lower
temperatures) in Figure 5.

Qutside

Inside

Figure 4 - Color Represents Temperature

-

Inside

Qutside

Figure 5 - Color Represents Temperature

The geometry and scale of the test environment was
based on the architecture of 3 nationally established
pharmacies and 3-D modeled in Solid Works 2007.
Detail drawings of the test environment are included
in Appendix A. The solid model was saved as a
parasolid (.x_t), and it was imported into CF Design
v9, a CFD software package developed by Blue
Ridge Numerics. The concurrent fluid flow and
thermal dynamics simulations used CF Design’s
unaltered CFD code.

The following three building configurations in a winter
temperature scheme placed under different wind
loads and traffic timing scenarios were created for
the transient (time scale) simulation test program:

A. Vestibule only (see Figure 6)
B. Air Curtain only (see Figure 7)
C. Vestibule and Air Curtain (see Figure 8)

The following four scenarios were created to
represent typical entryway conditions:

1. Low Wind, Low Traffic

2. Low Wind, High Traffic

3. High Wind, Low Traffic

4. High Wind, High Traffic

Berner International Corporation New Castle, PA 16101 / USA / Telephone (724) 658-3551 /www.berner.com

&% MADEIN USA.

Page 6

©Copyright, 2008 Berner International Corporation



B4. Air Curtain Only, High Wind, High Traffic
C1. Vestibule and Air Curtain, Low Wind, Low
Traffic

C2. Vestibule and Air Curtain, Low Wind, High
Traffic

C3. Vestibule and Air Curtain, High Wind, Low
Traffic

C4. Vestibule and Air Curtain, High Wind, High
Traffic

Figure 6 - Vestibule Only All simulations follow the same protocol:

1. All air volumes begin at 20° F, with no
differential pressure.

2. The interior airspace is warmed to near
room temperature.

3. Allair volumes are allowed to normalize
after interior airspace heating.

4. Pre door cycle, or initial, interior room
temperature readings are recorded.

5. The six foot human (SFH) begins to move
toward the exterior automatic parting door.

6. The simulation specific automatic door/Air
Curtain cycle occurs as the SFH moves
through the Vestibule.

7. The SFH moves into the interior airspace
and stops.

8. All airspaces are allowed to normalize.

9. Post door cycle, or final, interior
temperature readings are recorded and
compared with initial temperature readings,
yielding temperature drop, or the final
simulation result.

Figure 8 - Vestibule & Air Curtain

The appendix contains (for all tests) all simulation
setup details, the values and positions of all 360
temperature readings, and includes a graphical
presentation of linear motions (door and SFH) and
the average initial and average final temperatures.

The following matrix of twelve simulations resulted
when each of the four load and timing scenarios
were applied to each of the three building entrance
configurations:
A1. Vestibule Only, Low Wind, Low Traffic
A2. Vestibule Only, Low Wind, High Traffic
A3. Vestibule Only, High Wind, Low Traffic
A4. Vestibule Only, High Wind, High Traffic
B1. Air Curtain Only, Low Wind, Low Traffic
B2. Air Curtain Only, Low Wind, High Traffic
B3. Air Curtain Only, High Wind, Low Traffic

The matrix and bar-graph on the next page
summarize the results of all simulations. The
matrix displays the specific temperature losses
for all building and load combinations, and the bar
graph allows direct comparison between building
configurations with similar loading. To quantify
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the temperature loss in the interior airspace,

three cutplanes, located parallel to the floor, and
positioned 18”, 54", and 90" above the floor, act

as data collection surfaces. Temperature was

underlying 3-D model and set up of the analyses,
as well as ran simulations A4 and B4 on their
machines. The results of their findings correlate
with our findings and are summarized in Appendix

recorded at 60 evenly spaced points on each of the

3 cutplanes immediately before the first door event
(15 seconds into each simulation), and 5 seconds
after the last door event. The temperature loss was

calculated by the following equation:

T = [(¢18 +c54,+c90)/3-(c18, +¢54.+c90,)/3]

Where:
T, =Temperature Loss

Results Summary:

The below graph highlights some differences

between building configurations and loading

SCcenarios.

1.

cX= Initial Temperature Value (average of 60 points)

on a cutplane located X” above the floor.

cX_= Final Temperature Value (average of 60 points)

on a cutplane located X” above the floor.

Building scenarios that performed best and

retained internal airspace heat most effectively

will show a smaller temperature loss (T )

between initial readings and final readings.
To assure accuracy of simulation and analysis

results, Blue Ridge Numerics Engineering Services

Department evaluated the construction of the

When compared with other configurations
of similar loading, temperature loss is
always highest with the Vestibule scenario,
(represented by the blue bar). The Vestibule
scenario exhibited 71% higher temperature
loss than the Vestibule & Air Curtain
scenario under High Wind, High Traffic
loading.

Building configurations share the same
performance order (Vestibule most
temperature loss, Vestibule & Air Curtain
least temperatue loss) regardless of
loading.

The load scenario of High Wind, High
Traffic yields the highest temperature loss
values regardless of building configuration.
This load scenario created an average

Tamp Lass (F)
B
=

(5
(=

o (8] [=
o o =

Low Wyind, Low Traffic

Low Wind, High Traffic High Wind, Lo Traffic

High Wind, High Traffic

Analysis Remilts Smmany Low Wind, Lew Traie Lo Wind, High Trafle High Wind, Low Trafic High W, High Traimic
Building Scenimio Al A2 A3 Ad
Visdibulie oy
Temp Loss M3k 155 °F 2.2 °F 15 F
Building Scenaria B B2 B3 B4
ArCurtain  }————m——————
Temp Loss 56 °F 124 °F 7.3 F 20,8 °F
Builkdng Scenana 5] [54) C3 o4
vedtibule & Ar Cortan -
Temp Loss a3 °F 113 °F 6.0 F 196 °F
Interior Environment Temperature Loss
0.0
3.0
2.0
2.0
BVi=iibule
—— (A Curtaln

EVestlbule & Alr Curtain

Temperature Loss Results Graph
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temperature drop of 24.6°F, vs. 9.7°F for
Low Wind, Low Traffic loading.

4. All other things being equal, wind
loading has a more pronounced effect on
temperature loss than traffic loading.

5. The Vestibule & Air Curtain configuration
showed only a small reduction in
temperature loss (avg. 5.3%) when
compared with the Air Curtain configuration.

Overall, heat retention was positively correlated
to building configurations with Air Curtains.
Regardless of door timing or wind load,
temperature loss was reduced when an Air
Curtain was present.

Section 5: FAIL SAFE PERFORMANCE
INFORMATION

1. Independent testing (for a listing of testing
agencies, see Section 6) ensures that
Air Curtains have several safeguards
to prevent personal injury. If the unit
encounters an electrical short, the entire
Air Curtain will shut down and power will
be cut, so that no resulting chance of
fire will occur. If the unit encounters an
overload condition, the unit will shut down
automatically until the condition clears.

2. Ifa physical door fails or the weather seal is
compromised and an Air Curtain is installed
at an opening, the Air Curtain will protect
the opening and prevent energy loss.

3. When power is lost in a building, the Air
Curtain will not operate until power is
restored. Similarly, if powered, automatic
doors fail and must be propped open, the
building is unprotected.

Section 6: CERTIFICATION AGENCIES

Safety Testing

There are many organizations currently recognized
as Nationally Recognized Testing Laboratories for
indoor and outdoor safety performance testing.

Listed below are a few examples of organizations
commonly used to evaluate Air Curtains. For a full
list, please visit www.osha.gov.

UL Testing/Certification — www.ul.com
Underwriters Laboratories develops and
tests to standards to ensure public safety.
All units that have been UL tested and
approved have the UL mark affixed to each
product.

CSA Testing/Certification - www.csa.ca
The Canadian Standards Association
develops and tests to standards to ensure
public safety. All units that have been CSA
tested and approved have the CSA mark
affixed to each product.

Intertek Testing/Certification —

www.intertek-etlsemko.com
Intertek is the world’s largest independent
testing, inspection and certification partner.
All units that have been Internek tested and
approved will have the applicable global
market mark (ex. ETL) affixed to each
product.

Performance Testing

There are many organizations that are currently
recognized by AMCA, NIST, OSHA and other
international testing associations for performance
testing. Listed below, are a few examples of
organizations commonly used to evaluate Air
Curtains for performance.

ANSI/AMCA Testing/Certification -
www.amca.org

Air Curtains should be tested by an
accredited lab and licensed and certified
by AMCA, an independent testing agency.
All tested and licensed Air Curtains will
have the AMCA Certified Performance seal
shown on all published product data sheets
and the Air Curtain product will also have
an AMCA approved label affixed to the
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exterior of the Air Curtain cabinet. AMCA
(Air Movement and Control Association),
located in Arlington Heights, IL, provides
independent testing for all types of air
moving products. This trade association, in
existence since 1917, provides independent
ratings that are industry accepted as
performance guarantees. A laboratory test
standard ANSI/AMCA 220-5 was developed
specifically for Air Curtains. The purpose of
the standard and the testing of equipment
to this standard are to allow manufacturers
to have their Air Curtains tested to publish
true and actual performances of the Air
Curtain devices and also to allow engineers
to base product selection using true and
accurate data.

. The power rating (kW) or the efficiency of the

operation of the Air Curtain is tested
separately.

The velocity projection test provides air jet
velocities at specified distances from the air
outlet of the nozzle.

ANSI/AMCA 220-5 does not state how to
manufacture Air Curtains. The standard
focuses solely on performance.

Air Curtain manufacturers that do not have
their Air Curtains tested and licensed by

an accredited, independent testing agency
to the ANSI/AMCA 220-5 standard cannot
make any legitimate claims regarding any of
their published air performances, especially
specific velocities at various distances from
the nozzle.

NSF Testing/Certification - www.nsf.org
Air Curtains can be tested and certified by
NSF in accordance with NSF/ANSI 37-2005
“Air Curtains for Entranceways in Food and
Food Service Establishments.” The purpose
of the testing is for sanitation reasons,
specifically for preventing the entry of flying
insects from entering through open doors.

UL Testing/Certification — www.ul.com
Underwriters Laboratories develops and
tests to standards to ensure public safety.
Air Curtains can be tested and certified by
UL in accordance with NSF/ANSI 37-2005
“Air Curtains for Entranceways in Food and
Food Service Establishments.” All units
that have been tested and approved by UL
will have the EPH (Environmental & Public
Health) mark affixed to each product.

Intertek Testing/Certification —
www.intertek-etlsemko.com

Intertek is the world’s largest independent
testing, inspection and certification partner.
Air Curtains can be tested and certified

by Intertek in accordance with NSF/ANSI
37-2005 “Air Curtains for Entranceways in
Food and Food Service Establishments.”
All units that have been Intertek tested and
approved will have the applicable global
market mark (ex. ETL Sanitation) affixed to
each product.

Section 7: CONCLUSION

Based on our research findings, Air Curtains (in conjunction with a physical door)

are an effective solution to prevent air leakage in the building envelope. Testing has
shown that under identical conditions, a building will experience better environmental
separation when using an Air Curtain rather than a Vestibule. This improved
environmental separation will create improved energy savings related to heating and air
conditioning costs.
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Appendix A - Line Drawings of Test Environment
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Appendix B - Simulation Setup and Results

S0 S1 baig jinsay 919249 100Q
oL oge 0 oL oe 0 oL € Sl baiy jinsay 91949 100Q UoN
6 14 0 6 (44 0 6 iy (ulwpy)paads Bunjjepn uosiad
8 ve cL 8 %4 k4% 8 S 29s awy] uonezijenb3 jeuiy
L €C ve VA (74 ve VA € o8s awi] Beaooq sauuj
9 (44 9€ 9 6l o€ 9 [ oss awyy aso|) Jooq
S g6l 9g S g9l 9€ S SC Jo9s aw] |1am@ uadQ J00Qq
14 (0724 v 6l ve 14 9l <4 4 Sl Jo9s awyy uado 100
: g sHnsey oos olad uonezijenb:
61 i € g8l zL € g6l zL € Juonezjenbg | 009 005 z pouiad uopezijenbg
9l 8L t4 8l 0 4 Sl 0 4 9J2A9 100 00S o0oe Sl Jo9s pouad dn uuiep
dn .
0 0 L 0 0 3 0 0 3 waep Jouaul 0o0¢ 0 S00 Jo8s azis doyg sy
uono| uoRo| uonow
el B aeaur] uonduosaq SL SL
awiy | 9oueisia Jeaur awiy | souejsig | Jeaur awiy | ssuejsig e uopelado uoneiadQ |uonesado anjep | yun Jajewered
uewnH hooq Jauu| a * dojs ues
190
LAav BWAYOS UONOBAPY
(]
oL oL oL uo Jojsuel] jesH M
6 6 6 a|qissaidwoou| Mmol4 MI.
=
8 8 8 s|qel 99S |eAsslu| oreS S
L L Lz oe el doig g
3
9 9 9 500 o215 dojg ewiL 3
S S S juaisuel| Bpo sisAleuy -
LS $100Q OjeWOoINY ‘UBWN|
v i4 4 R Q onewony H -
8
€ 14 € € 0 €l € uejsuo iy ealy Ue OVAH ‘slduiqe) JoopJiy ‘SSWN|OA IV IV w.
@
S0 Sl 4 4 000% t43 4 juesuo) oug siiem Buipiing
€ 0 3 3 0001 0 3 z ul abieyosiq Joopliy
‘boig Kouanbaiy [N ETIEYY e ) ) _ ,
CITTTR ndino widy awiy aBieyosiq wdy awil] @ ul uewnH ‘qe) Jooplly ‘ue4 DYAH ooQ ‘ecedsly Aemiooq =
aneg ued DVAH
sjInsay looq Ay 2
>
9 sdeopu3 ‘eoedg Iy Jous)X3 / Jousu|
0 uy Jesnuia ‘siiep Buipiing
uonoy\ Jeaur uewny UONO\ Jeaul] Jooq JaINQ —=— UOROJ\ JEaUIT JOO( Jauu] —e—
oLl |4 6ea 191Ul Ued OVAH
Sspuodag d (1eBUIT 9SIMBIBI JUBISURI])
SI98L 8es) W 181U] UB4 DVAH o
€
o€ 4 0z sl o S 0 5 [ a oI 053 SV H
0 0 o
oiqe) eas| wd; (dedulT asimadald juaisuel]) 3
abieyosiq Jooq Iy o
S -]
0s + / \ K 0s wdy (puim)deopu3 AUz Jopex3 3
oL 0z 4 baq deopu3 ‘Au3 JouUsIxX3 m-”
004 + / \ \ Gl 0 1sd deopu3 ‘Au3 Jousixg 2
/ \ \ W 0 1sd deopu3g ‘Aug Jouaju|
oS / \ K 0e m anjeA | yun uonduasag
- gz ® (12U ‘puIm MmO ‘o1yell Mo ‘BInqrsap)
002 + / \ \ LV NOLLVINWIS
0€
0sz + \ ) [
p S — i 1%
00€ 7 oy

ydeis uonop uonenwis

Berner International Corporation New Castle, PA 16101 / USA / Telephone (724) 658-3551 /www.berner.com
Page 13

&% MADE INUSA.

©Copyright, 2008 Berner International Corporation



pu3z s|NqiseA LV —e— HelS 8INqUseA LY

0'0zh 966 z6L 885 v'8e o8k
. . . . 00z
+o'sz
t o'og
0'se
+ ooy
L\o\\?'\o\lo\\l.o|. o
- I 00s
t 0'ss
4
— — 009
t0's9
0’02
€0l
1'0S ¥'09
8'85 65 €95 G'LG 009 z09 265 6'09 €19 6'09 9'29 1°0L €29 z'8S 679 8'65 ¥'Z9 809 €729 629 00z 1z
5’85 685 v'gs oL 965 009 165 209 z19 609 ze9 9'69 129 (A2} 929 665 529 609 z29 629 6Ll 0z
0’8 9'8S LvS ¥'0S 8'85 7’65 8'8S #'09 6'09 6'09 6'19 6'89 €29 L°LS €09 6'65 z'z9 0’19 129 829 8601 6l
TS €85 128 161 12§ G2 85 165 865 609 2’19 089 9€9 €15 985 009 029 119 129 129 L2701 8l
S'SS 625 €1g (454 095 zes 118 9'8S feele] 209 9’19 6'99 ¥'€9 [ 8.8 €09 €29 z'19 129 529 9'66 L1
9'6v 9.8 805 88y 8'€S €02 895 695 80¥ 709 ¥'19 8'69 09 985 185 509 929 €19 029 519 Sv6 9l
0Ly v 0L 514 €1g 002 ¥'gS YR YR 8'65 z'9 L9 Z09 165 009 909 129 €19 19 z09 ¥'68 Sl
8Ly €8 S'LS £8p z6h L0€ €S 1'2s 98¢ 685 z9 2'€9 809 €65 z19 G509 929 €19 129 165 €v8 i
L'6b €8 0'Lg [4:4 [oR:4 [&a4 LLS 967 Lge 118 6’19 629 8'99 z65 129 z09 z29 z9 929 665 z6.L €l
0'6¥ ¥'LS 861 14 8Ly 8'Gh 96 Sy 5'8¢ 195 S'L9 44 9'g9 185 129 165 619 119 619 909 (X7 4
8'8h G5 L'6¥ 14 €8y &4 viy [N:T4 zov €Y 09 219 €65 €85 819 8.5 819 019 509 S'19 069 L
9'8% ¥LS 98y 08y 44 10§ 4494 S'Gh Sy €2 865 €19 895 6L €19 z9s 9’19 119 z09 z29 6€9 oL
X4 025 9Ly 08y ¥0S vLS LEY R4 44 667 '65 019 195 118 €65 z'es 609 €19 129 829 885 6
14 €95 SOy [4:34 g'Ls zes (%4 66t S'Gh €Ly 685 €09 695 128 L8 561 165 S'19 9v9 v'€9 L'€S 8
[K:1% ¥'a5 a4 €8y 128 128 v'6¢ Sor L1y 4 065 1°6S €65 118 965 061 €69 219 169 8'€9 98y L
g LS ['Re4 [4:34 L€ 0°€s 626 €Ly z6h 154 z6S 118 vYs 085 8'€9 L6¥ 565 819 vv9 6€9 Sey 9
T 8'2S 9y 44 9'vs 0°€s 6'9¢ L'8Y 0°0S 98¢ 165 028 €€ €85 959 €61 009 619 929 Y9 v'8e S
8'9% e €y €8y 0°GS 8Ts €9¢ L'6Y ¥0S v'9€e 685 028 §zs v'85 L'v9 S6Y 909 819 z19 Sv9 €€e 4
£y G505 16 vy Tvs 92s 19g 10§ €08 8've 065 8.5 z'Ls 9'85 z'59 0°0S z19 609 g9 L9 z8e €
6'S¥ 667 1°8¢ €8y 125 8'Ls ¥'9€ €1s 667 gve 685 185 STS ¥'85 199 905 009 095 829 89 (X4 z
6'SY 10§ £6¢ 6.1 €25 861 z.€ 5'2S 18% 8've 1’65 165 165 9.5 0,9 €08 ¥'85 905 09 679 08l L
06=X  #S=X  8L=X [ 06=X  $S=X  8L=X | 06=X  ¥S=X  8l=X 06=X  ¥G=X  8L=X | 06=X  #S=X _ 8L=X | 06=X  #G=X  8L=X
Bay (0z1 X0t~ 03 8L°X01~) (0zZ1°X‘0 03 8L°X"0) (0z1*X‘0v 03 81X 0F) Bay (0z1x‘0v- 03 8L°X‘01~) (0zZ1Xx‘0 03 8L°X‘0) (0z1*Xx‘0v 03 81X 0OF) 1ooQq wid isiaid #1d
LHOI ¥ILNID 1431 1HON ¥ILNID 1431

pu3 3INQRS3A LY

Hejs a|nqlsaA Lv

17 ‘MT13IS9A LV

Berner International Corporation New Castle, PA 16101 / USA / Telephone (724) 658-3551 /www.berner.com

&% MADE IN US.A.

©Copyright, 2008 Berner International Corporation

Page 14



S0 Sl baig jnsay 91249 100Q
oL A 0 oL Gle 0 oL € Sl baid jInsay 8249 J00Qq UON
6 gce 0 6 §'6C 0 6 unw/y (utwpy)peads Bunjjepy uosiad
8 G'LE zL 8 §'82 zL 8 S o8s auwi] uonezijenby jeuiy
L goe 124 L GlT ve L € o8s awi] Beaooq sduuj
9 g'6C o€ 9 S92 o€ 9 € o8s awl] 9so|) Jooq
S S'6L 9€ S SoL 9€ S oL o8s 1amQ uadQ Jooq
g'ce 0z 14 6l e 14 9L ve 14 Sl Jo8s awn) uado 100
. . synsay
61 viL € S8l [43 € GGl clL € / uonezyienbg 0SL 0s9 (4 o8s polad uonezienbgy
9L 8L 4 8l 0 4 Sl 0 4 8j2A9 100 059 ooe =13 o8s pouad dn uuep
d
0 0 3 0 0 3 0 0 3 waep ‘.ﬂ_‘_mu:_ ooe 0 S0'0 o8s azig dojg s
awi) | sdueysig .nMwurn.v_m_‘ swyy | sougsig |MOBOW JESUN swiy | sougysig [MOHOW Jeeuly uonduoseq :o_«wu_.mao sl anjeA | yun 19joweled
b : e - : 100( J3uu| - : 1oo(Q 1330 uopesado fEm uonesado Mess| :
LAav BWIYOS UOROSAPY
1]
oL oL oL uo Jajsuel] jesH m
6 6 6 o|qissaidwoodu| mol4 m
=
] g 8 s|qe) @89S |eAlau| oAES g
L L L S'.€ awiy doys %
9 9 9 S0°0 o215 dejs swiy Wv
S S S jusisuel] PO sisAleuy -
14 14 14 Hh_,”_m&m@ sloo dnewolny ‘uewnyH =
a
€ g'6T € € 0 €l € juesuog Iy BalY U4 OVAH ‘S}auiqe) Jooplly ‘SaWN|oA IV IV m.
@
S0 Sl 4 4 000% L 4 juejsuod olg siiem Buipiing
€ 0 3 3 000¥% 0 3 Z ut ab1eyosiq Joopuly
Kouanbaig ISTERTEN
b !
9““ swiL andino wdy sy abuieyosig wdy swy :M«_oo_o> @ ul uBWINH ‘qeD J0opJIY ‘U DYAH ‘00 ‘soedsiy Aemiooq =
sjnsoy 1o00Q 1Y 4 OVAH ?
1)
9 ul sdeopu3 ‘eoedg Ay Joua)x3 / Jousju| &7
0 ur 1asnyIa ‘sliem Buy
UONOJy JeaurTueWNy  UOJOJ Jeaur] Jooq JainQ —s— UOROJA JEauIT 100Q Jouu —— oLl |4 6ea 181Ul UBS DVAH
SldeL |y (1e8UIT 9SIMBIBIH JuBISUBI])
Spuooag EELY 181Ul U DVAH 2
£
0 1sd 19|u| ued4 OVAH 3
13 0¢ 14 0z gl 0l g 0 =
0 ) CICLTR (1eBUIT 8SIMBDBId JUBISUBI]) 3
/ ./ \ 0 EETS d abieyosiq Jooq Iy o
05 [ 0s wdy (puipn)deopu3 "Au3 Jousixg m
I / \ \ o (014 4 baq deopu3 ‘Auj Joua)x3 W
00} / \ X 0 1sd deopu3g 'Auj Jous)x3 s
/ \ \ Sl o 0 1sd deopu3 ‘Au3 Jousyu|
5
0S) ] 0z 5 enjeA | Jun uonduosaqg
3
/ /. 2 N « 8 (1auim ‘puim mo7 ‘oryels ybiH ‘©inqssp)
00Z | \ ZV NOILVINWNIS
0¢
052 + \ \
v 3 s
00¢ oy
ydeis uonjojy uonenwis

£
o
o
=
)
e
=
o
Q
=
s
s
<
—
[t}
n
@
©
0
©
e
]
N~
]
c
o
<
[=%
o
[
T
~
<
n
)
~
—
o
—
©
—
<
o
)
=
(2]
©
(&)
=
[
=z
c
o
=
©
B
o
o
B
o
(8]
©
c
o
=
(]
c
B
[}
-
c
B
(]
=
B
[
[11]

©Copyright, 2008 Berner International Corporation

Page 15

<
@
B
Z
w
a
<
=




pu3 8INQRSSA 2V —e— HEIS BINQNSBA 2V

00zl 9'66 z'6L 8'85 ¥'8¢ o8l
: 00z

0'sZ

0°0¢

v\\\.\ * o8

\\ (00} 4

— o . \0\\‘?\ osh

\ 0°0S

\Q\ 0SS

%\\0\\\'\‘

009

0'69

002

GGl
L4744 665
659G ¥'2ZS L'LS v'es 195 085 €85 €65 009 Z6S S'L9 ¥'.9 G565 zl9 G565 665 19 €09 919 929 00zZh k3
095 6'LS 00§ 8¢S 09§ €45 z'8 1'6S 865 z6S S'19 029 65 €19 9'65 €09 129 709 g9 ¥'29 6Ll 0z
¥'ss 1S 9’8y [ArAe] 675 095 08§ 18§ €65 z6S S'19 9'99 065 z'19 ¥'65 609 1219 509 919 €29 8601 6l
(4] 605 (A4 [l S€S €€s L'LS 085 085 €65 9'l9 €99 185 €19 G565 819 €19 509 229 §'z9 Lv0b 8l
[g4] €05 S'GY 208 9'LS Ly €145 695 L'€S €69 029 099 §'8g 609 6'65 829 9'19 509 2'€9 8'€9 9'66 L1
€Ly 8'6v o244 867 S'6Y ¥'0T £9§ z'Ss (04 z6S €29 169 z8s 509 €09 §'€9 029 509 z'59 1G9 56 9l
L'ty z6v ey 34 vy 00z 665 (3] 05z T'6S €29 €69 085 665 019 ¥'€9 ¥'29 ¥09 €69 069 768 Si
(44 L8y sx44 6Ly LGy z8e 0'8S 208 sz 065 1’29 679 6.5 €69 9’19 529 229 €09 159 ¥'¥9 £v8 14
414 414 ozy 6'9Y Svy 1'ge 0¥S 414 zoe 8'85 219 €19 085 885 029 609 629 109 L'%9 8'€9 z6.L €l
(324 L'y 454 LSt g'ey 8'Ge 0'€s o9y 8'ze 58S 9'19 9'€9 €09 ¥'85 €29 009 1'€9 009 1'€9 ¥'€9 57 zL
vy (Wh4 9ov Svy yey 09¢ 6'1S [sh%4 £ve 0'8S S'19 029 G99 28 ¥'29 118 1'€9 009 ¥'09 €'€9 069 L
L'ey v'or oor Ley ey 09¢ 20§ ey e TS 1'6S £9§ 8'€9 625 029 0zs 1'€9 z09 G589 ze9 6'€9 oL
ey L'Sh z6¢ L'y ey 6'Ge 44 90Y 12¢ 095 ¥'8S z€s §'.S 19§ €19 L'6v 829 909 609 1'€9 8'85 6
9Ly (014 z8e Loy o> 1'9g viy 1'6€ 6°0¢ 4% 8'8S S¥S 8'€S 09§ 809 vLS €29 v'19 5’99 629 L€ 8
oy 844 19¢ 98¢ eey g9e (X34 6. 10€ €15 8'85 9'65 TS 8'6S 129 90§ 619 ¥'29 99 629 9’8y L
1'6€ ey 0'ge 0°.¢ Sey 6'9¢ {444 (W15 162 691 6’85 1’8 6’61 6'SS 8'v9 414 819 0€9 8'€9 0€9 sey 9
9L vey 6€€e 9'ge 8y €€ €6¢ 99¢ 6.2 €Ly 085 0'gs 06¥ 095 8'59 Tl 19 0°€9 €19 ¥'€9 '8¢ S
z'9¢ S'ly zee €ve [R44 vL€ €9¢ 89¢ Tz zse €15 9'€g vl 095 Y9 414 919 609 109 8'€9 €ee 14
£'6¢ 607 Lze €ee Sy €€ g€ g€ 8.2 00€ 99§ 6'1S LSy €95 ¥'19 144 v'L9 8'85 119 8'€9 8z €
8've L0¥ 82e 9ze L'ty 8'9¢ 9Le 06 z8z 192 1'SS (] L'y G595 ¥'65 667 019 ¥'SS §'z9 8'€9 (X4 z
L'vE (X44 6'€€ 6'1€ €y 9'Ge 0°0¢ 90V ¥'82 1'v2 9'S§ ¥'2S ¥'SY 9'95 9'85 18y 0'09 S'LS 0'€9 6'€9 08l |
06=X ¥S=X 8L=X | 06=X #S=X 8L=X | 06=X #S=X  8L=X 06=X  ¥S=X 8l=X | 06=X #¥S=X 8l=X | 06=X #S=X 8l=X
Bay (0ZLX 0%~ ©3 8L°X‘0F~) (0Z1°X‘0 03 81°X“0) (0zLX‘0F 03 81X ‘0%) Bay (0z1°X‘0- 03 81X 01~) (0Z1°X“0 03 8L°X“0) (0ZLX ‘0¥ 03 8L°X‘O) JooQ w4 3siaid #3d
LHOIN ¥ILINID 1431 1HOI ¥3ILIN3D 1431
pu3 s|nqusaA gv Hels 9|nqlsaA gv 1H .>>|_ ISOA 2V

Berner International Corporation New Castle, PA 16101 / USA / Telephone (724) 658-3551 /www.berner.com

&% MADE IN US.A.

©Copyright, 2008 Berner International Corporation

Page 16



S0 S1 baig jnsay 91249 100q
oL og 0 oL og 0 oL € SL baig jInsay 8j9A9 s00Q uoN
6 14 0 6 (44 0 6 uiw/y (utwpy)paads Bunjjepy uosiad
8 v cL 8 14 cL 8 S EN 2wy} uonezijenb3 jeuly
L €C ve A (074 ve L € 2o8s awyy BeT 100Qq Jouu)
9 (44 o€ 9 6l 9€ 9 [ os8s awyy aso|) Jooq
S g6l 9€ S g9l 9€ S SC Jo9s awll |lamq uado Jooq
14 02 14 61 ve 14 9L vZ 14 Sl 088 awy] uadQ Jooqg
: : Ssiinsoy 09s olad uopezijenb
6l Vil € S8l clb € G'SL cl € / uoneziienbg 009 00S [4 pouad nezi| 3
9l 8L 4 8l 0 4 Sl 0 4 8949 100 00S 0oe Sl o8s pouad dn wiem
0 0 L 0 0 L 0 0 L dn waep Jousyul 0oe 0 S0'0 Jo8s azig doyg awny
Rl Rl uonow uondussag s1 uonesado SL
awi) eouejsig  Jeaur] awi) | adueisia Jeaur awiy [sduejsig| Jesurq uopeiado dojs uopesado anjep nun 19joweled
uewnH 100( 48uu] 100(Q 49IN0 * uels
LAQvY awWaydS UOIDaAPY
[
oL oL oL uo lajsuel] jesH w
6 6 6 o|qissaidwoou] mol4 nnlv
=
8 8 8 8|qe| 88s |eAJBlU| OABS m
z z L oe awi doig @
3
9 9 9 500 2215 dajg awiL E
S S S jusisuel) 9po|\ sishleuy -
¥ ¥ v JUEISUOD WNUIWN|Y $100Q diEWOINY ‘UBWINH -
o
€ 14 € € 0 €l € juejsuog Ay Baly Ue4 DVAH ‘S}ouiqeD JoOoplly ‘SSWN|OA JIY |1V m
=
S0 Sl 4 z 000t zL z juejsuoD doug silepn Buipiing g
€ 0 3 3 0001 0 3 Z ul ab1eyosiq Joopuy
Kouanbaig PSTELTEYY
baiy Ayoojep . . . .
awiy ndino wdy awiy abieyasiqg wdy awiyl € ul uewnH ‘qeD Jooplly ‘ueq DYAH Yoo ‘aoedsily Aemiooq =
anes uej OVAH
sjinsay JooQ 1y @
=
9 sdeopu3 ‘eoeds JIy JoLB)X3 / Jousu|
0 ut 1esnyia ‘siiem Buipiing
Boa 19|U| ue.
uonoyy Jeaul] uewny uoljoj Jeaul] J0oQ 18I0 —=— UORO Jeaul] 100(] Jouu| —e— oL 4b=d Ul U84 OVAH
siqeL o905 wdy (deaur asimaoald juaisuel]) =
19|u| ued4 OVAH m
Spuosa
P S 0 1sd 191Ul ueq4 OVAH W.
o
U s¢ (4 Sl ol 0 siqer o9 wdy (4eoul] asimadald Juaisuel]) &
0 ) abieyosiq Jooq Iy o
/ \< 25¢€ widy (puipn)deopu3 "Au3 Jousixg S
o
0s L / \ |\ S 0z 4 Bag deopu3 "Aug Jouexg m'”
ol 0 1sd deopu3 ‘Aug Joud)x3 =
00l + / / \ X ™ 0 1sd deopu3 "Au3 Jousju|
/ \ \ o anjep nun uonduosaq
a
osl / i K 0¢ 5 (23U ‘PUIM YBIH ‘Ouyell Mo ‘Bngrsap)
)
y gz ® EV NOILLYINWNIS
o= | N Y A
0¢
osz NI D
P —— g —— Ge
00€ 7 oy
ydeus uonoy uonenwig

Berner International Corporation New Castle, PA 16101 / USA / Telephone (724) 658-3551 /www.berner.com

©Copyright, 2008 Berner International Corporation

Page 17

MADE IN U.S.A.




puU3 9|NQNSOA £V —e— HEIS 9|NQISOA €Y

00zt 9'66 z6L 8'85 v'8e o'sL
! . . . 00z
[oR 14
t ooe
Y\\0\|\0\0|l.
+ose
0or
+osy
EE—————— 005
t o'ss
+ 009
059
LooL
c’'ie
z6e s
L'LS 8Ch VL€ z6e 6'GS 1'GG 9'GS 1°09 0°09 Z'6S 929 102 €29 z'8S 619 8'65 v'29 809 €29 629 00zl [
9'LS a4 g9 9'6e 1'SS (el 9'5S 009 665 €65 z'z9 9'69 129 (V2] 929 6'6S s'29 6°09 z'29 629 6Ll [or4
€1S szy v'Se 6'6€ €65 L'vS [eifele} 165 565 €65 619 6'89 €29 128 €09 665 z'29 0’19 129 829 8601 61
9'0S 44 e [Ne}4 8vS '€S z'ss 065 6'LS 9'85 2’19 0'89 9'€9 €4S 9'85 009 029 1’19 129 129 L'¥0L 8L
IA:14 L'y zee £0r 8'€s 1'8% L'vS FAPLe] 8'2Zs €95 919 6'99 €9 1’85 8'LS €09 €29 z'9 129 529 9'66 L1
Ley L v'ze €0y ¥'2s L'oz 9'€s 1'€S £6€ 6'1S L9 8'59 029 985 1'85 509 929 €19 029 S'19 Sv6 9L
S'6€ L0v oeze L'ov Z°0S 002 6'LS 98y T4 ooy 9 L'v9 Z2°09 1'6S 009 909 229 €19 219 Z°09 ¥'68 Sl
1'6€ ¥'ov oeze 8'6¢ Sy 0'le 96 oer zze [e}4 z9 2'€9 809 €65 9 509 929 €19 129 165 €18 14
9'8¢ [e}4 9ze v'6€ 444 z9¢ L°9% z'8e 8ve €ge 619 629 899 z'6s 129 209 z29 z'19 929 6'65 z6L €L
L'LE oov see '8¢ (4 1'9¢ ser 0'se ove (% S'19 z'29 9'59 185 129 165 619 1’19 619 909 Ly zL
L'SE zor Sve '8¢ s8¢ 8'6¢ £0r oee 6'1e 62 09 219 €65 €85 8’19 8.5 819 019 509 S'19 0'69 [
0'se Sor L9 v'LE 6'9¢ 0'9¢ G/€ g'Le 6'0€ k4 8'6S €19 8'95 625 €19 z'9s 919 1’19 z09 z'29 6°€9 oL
8've oLy 8'6€ 8'9¢ 6'GE v'9g z'se 6°0€ o'Le 99z 65 019 1'95 218 £'65 z'es 609 €19 129 829 8'85 6
6'vE vy vy €9¢ €'6e 6'9¢ €'ee 0'0€ zLe 8'6Z 6'89 €09 6°GS YAVLe] 215 S'6 1'65 S'19 919 +'€9 1'€S 8
[ 2> L'y Sy 6'GE 6ve v'LE LLe 1’62 6'0€ foNer4 0'6S 1'6S foxelel 215 9'65 0'6¥ €65 219 1’59 8'€9 98y L
zve ozy 9'GY s'ge Sve v'LE foxel ¥'8T 9’62 6've z'6S 11§ las 0'8S 8'€9 L'6% 565 819 9 6°€9 Ser 9
9'€e ey R4 0'ge zve '9e z6z 8.2 1’82 L've 1'6S 0.8 €€s €85 9'59 €67 009 619 929 zv9 '8¢ S
x4 9zy zer Sve ove Lve 82 [<pka 89z L've 6'8S 0'LS §2S 85 L'%9 S'6v 909 819 9 Sv9 €'€e 14
s'ze 8zy 62k Lpe g'ee Lze 6.2 v.z [ §er4 8ve 0'6S 8'.S s 985 z'59 0°0S zZ'9 609 S'19 L9 28z €
zze o€y a4 8'ee g'ee 6°0€ L'z 6.2 foyer4 (oer4 6'8S 185 s2s 85 1'99 9'05 009 095 829 819 L'ez z
z'ze eV K44 ¥'ee 0ve 062 8.2 8'82 8T 1’52 1'6S 165 1'6S 9.5 029 €05 ¥'85 9'05 019 619 0'8L 3
06=X  $S=X 8L=X | 06=X $S=X  8L=X | 06=X  #S=X  8lL=X 06=X  $S=X  8L=X | 06=X  ¥S=X  8lL=X | 06=X  ¥S=X  8lL=X
Bay (0zLX‘0p- 03 8L°X OF-) (0Z1°X°0 ©3 81°X‘0) (0z1x‘0v 03 8L°X‘OF) By (0z1LX‘0v- 03 8L°X‘0F-) (0Z1°X‘0 ©3 81°X‘0) (0zL“X‘0¥ 03 8L°X‘0F) JooQ w4 is1d 3d #3d
1HOI ¥YILNID 1431 LHON ¥ILNID 1431
pu3 8INqusaA €V Hels 9InquseA ev 171 ‘MH 1S9A €V

Berner International Corporation New Castle, PA 16101 / USA / Telephone (724) 658-3551 /www.berner.com

©Copyright, 2008 Berner International Corporation

Page 18

MADE IN U.S.A.




S0 S1 baig jinsay 919249 100Q
oL G'le 0 oL Gl 0 oL € Sl baig jnsay 91949 100Q UoN
6 g'ze 0 6 G'62 0 6 ulw/y (unwpy)paads Bunjjep uosiad
8 S'Le L 8 §'8C L 8 S os8s awi] uoneziienb3 jeuiy
VA goge v L G'l2 ve L € o8s awi] Beaooq Jsauuj
9 G'6C 9€ 9 g9z o€ 9 € oI5} awly aso|) Jooq
S S6lL 9€ S S9lL o€ S oL o8s awi] [|amQ uadQ 100q
gce 02 14 6l v 14 9l ve 14 sjinsay S'L o8s awy] uadQ Jooqg
6L vLL € g8l zL € GGl zL € / uogeziienb3 0sZ 059 z o8s pouad uopeziienby
oL 8L 4 8l 0 4 Sl 0 4 8j2A9 100 059 0oe Sl Jo8s pouad dn uep
0 0 3 0 0 2 0 0 3 dn waep Jousjul ooe 0 S00 Jo9s azig dojg awny
uonow uonow uonow uondusseg SL S1
awi) | @duelsia Jeaur] awil | 8dueysia Jeaur] awi] | @ouelsia Jeaur] o uonesado | uonesado anjep nun 19joweled
uewny 1oo( 43uu| 100Q 49IN0 B o doyg ues
LAQvy BWaYOS UOIOBAPY
(]
oL oL oL uo Jojsuel] jesH m
6 6 6 a|qissaidwoou| mol4 W
=
8 8 8 s|qel 998 |eAssu| oreS ]
L L L <X awi] doyg 9
3
9 9 9 500 o215 de)g swIL -
S S S jusisuel] Spo sisAleuy =
¥ v v JuBISUOD WNUIWN|Y $100Q OiEWOoINY ‘UBWNH -
D
€ g'6C € € 0 €l € juejsuod Iy Baly U4 OVAH ‘S}duiqe) Jooplly ‘SaWnN|oA IV IV m
o
S0 SL z z 000% zL z JUBISUOD Soug silem Buipiing @
€ 0 L 3 0001 0 3 4 ur abueyosiq Jooply
g Kouanbaig STELTTYN
baiy 4 d 5. d Ayoojep . . . ‘s0ed %
e awil ndino widy awil abueyssiqg wdy awil T Sy € u uewnH ‘qeD Jooplly ‘Ued DWAH 100Q ‘@dedsily Aemiooq z
sjinsay 100Q Ny 2
=7
9 u sdeopu3 ‘eoeds U1y JOLBIX3 / Jousju|
0 ur Jasnyiq ‘s|iep Buipiing
oLL 4 beq 19|u| ued4 OVAH
uonoy Jeauiq uewny uonoy\ Jeaul JooQ JaiNQ —=— UONOJ JBaulT J00(q JouUU| —e— (1ou o5IMe99Ig JUSISUEIL)
olgel 99s | wdy w
19|u] ued4 OVAH o
=
spuoosag 5} 1sd 181Ul UB OVAH 3
(4eouI asimadald juaisuel]) g
se o¢ sz 0z Sl ]! S 0 oigeL ses | wd) oI I, 2
0 0 25¢e wdy (puipn)deopuz "Aug Jousix3 m.
/ ./ \ g 0z 4 6ag deopu3 "Auj Jousix3 m._
o / / \ \\ (] 1sd deopug ‘Aug Jouexg S
(0]% 0 1sd deopu3 "Au3 Jousju|
00l / * * anjep nun uonduosaq
Sl
05t / \ \ 0z m. (aauim ‘puim ybiIH “onyell yBiH ‘8inqnsap)
/ /.. J _N 3 vV NOILVINWIS
2 sz ®
/ -
\ 0€
0sZ / \ \
& . A “ ge
00€ oy
ydeis uopojy uonejnwig

£
o
o
=
)
e
=
o
Q
=
s
s
<
—
[t}
n
@
©
0
©
e
]
N~
]
c
o
<
[=%
o
[
T
~
<
n
)
~
—
o
—
©
—
<
o
)
=
(2]
©
(&)
=
[
=z
c
o
=
©
B
o
o
B
o
(8]
©
c
o
=
(]
c
B
[}
-
c
B
(]
=
B
[
[11]

©Copyright, 2008 Berner International Corporation

Page 19

<
@
B
Z
w
a
<
=




pu3 BINANSAA YV —e— HEBIS 9INQUSaA bV

oozt 966 z6L 885 v'8e o8l
, , , 00z
I osz
1]0/0/0/‘.
00
ose
oor
L osy
00
0'sS
3 009
059
0oL
G'€E
v'oz Sice
sz | vec olz 62z | v9z  Lbe  8GSc | 608 16z 9/¢ | S48 | vi9 S65 <219 | 966 666 L9 | €09 919 929 00zt 1z
gsz | cezc L1z  szz | 292 vwe ssz | e1e  vez ozc | SO | oz9 zes €19 | 965 €09 129 | ¥09  gSl9 vz 6Ll oz
gsz | oczc L1z s2z | €22  9ve 9sz | soc eez 99z | S | 999 o06s L9 | ves 609 L9 | s09  9L9 €29 8601 61
9sz | 6z siz 92z | 822 9ve ssz | ooe sz vor | 980 | €99 sz8s €19 | s6s 8le €49 | s09 29 529 L'p0L 8l
vez | vve 61z 92z | vez  Lve ese | Lez svz voz | 029 | o099 s8s 609 | e6s 829 9l9 | s09 €9 8€9 9'66 m
eve | sve ozz L2z | €8z 00z tse | Liz 1vzz vez | €29 | 159  zes so09 | €09 se9 029 | s09 zS9 LS9 ) 9l
ovz | osc 1zz 22z | €8z o0z 95z | s9z vz oz | €29 | €9  o08s 665 | 019 €9 29 | ¥09 €S9 0S9 v'68 sl
9cz | vsc zzz 62z | Lsz 1ve 8se | s9z 98z 99z | vee | eve  eu5 €65 | 9L9 sz9  L29 | €09 LS9 b9 ev8 vl
zoz | 85z ezz vez | 64z €82 09z | soz o6z .9z | 289 | evo  o8s 88s | 029 609 629 | L09  L¥9 g€ z6. sl
s9z | L9z czz vvz | 2.z ssz 19z | oz zez 69z | 919 | 99 c09  ves | €29 009 1'€9 | 009 L€ vE9 Vv zL
r9z | c9z 62z ssz | 9z 68z 2oz | 29z cez zic | svo | ozo  s99  zes | vee  zzs  1e9 | o009  vo9  £e€9 069 i
69z | 99z 1ez 89z | sz e8¢ €9z | s9z eez gz | 268 | r9s se9 6.5 | 029 02zs  1€9 | zo9  g8s  Z'€9 6'€9 oL
69z | o9z vez euz | sz vz g9z | e9z oez ez | ves | zes gus  s9s | el9 ey 829 | 909 609  L'€9 8'85 6
89z | g9z 6c€z sz | sz vsz €9z | oz 98z 1sz | 88 | svs ses o095 | s09 LS €29 | ¥L9 S99 629 1'€s 8
19z | 69c vve siz | viz eve 1oz | ozz ez vez | 88 | 955 zis sss | Le9 90s 619 | ¥z9  z99 629 9’8y Y
99z | 69z €5z viz | €2 vez ese | vz L.z 18z | S8 | 1ss ey 6Ss | sy  zsy 8L9 | 0€9  §€9  0€9 sep 9
19z | 192 o2z €.z | 02z o€z sz | ziz ciz oez | 08 | oss oer 095 | 8s9 ziy L9 | 0€9 €19  te9 v'8e g
vz | 19z vie ez | 99z  zee ese | vz 29z cez | €28 | 9es v o095 | zve  zeyr 919 | 609  L09  g€9 e'ee v
92z | 69z zse suz | z9z sve ose | 9z zoz sez | 998 | e1s 1Sy €95 | vie9  ver L9 | 885  LL9  g€9 z'8z €
z8z | 9z 99 €8z | o9z 9z Lvz | ez 9sz oo | 28§ | vis  Lw s9s | ves e6r 049 | ¥Ss  Sz9 g€ L'ez z
882 | 162 9 o00c | 85z 98z svz | 18z 6wz coc | 988 | vzs  vsy 995 | 985 s8y 009 | S5  o0€9  6E9 0’8l L
06=X _ ¥S=X _ 8L=X | 06=X _ ¥S=X _ 8I=X | 06=X _ ¥S=X _ 8l=X 06=X _ ¥S=X _ 8I=X | 06=X _ pS=X _ 8L=X | 06=X _ ¥S=X _ 8L=X
6ay | (0zi'X‘0r- 03 81L°X0%-) (0Z1°X0 03 81L°X"0) (0ZL'X 0¥ ©3 8L°X‘0F) 6av | (0zL'X‘0r- 03 8L°X 0F-) (0Z1L°X‘0 ©3 81°X"0) (0ZL°X‘0F ©3 8L°X"0%) 100Q W 310 3d #3d
LHOIY ¥ILNID L1431 LHOI ¥ILNID 1431

pu3 aInqnseA pv

Hels aInqlIsaA vV

1H ‘MH 1S°A vV

£
o
[&]
Py
[0}
c
=
[0}
o
3
=
=
<
—
1]
1]
(3]
[ee]
0
©
<
N
N~
[0}
c
o
=
o
)
(0
T
~
<
n
-}
-~
—
o
—
©
—
<
o
)
promy
»
©
O
=
D
=z
[=
o
-
©
B
o
o
B
o
o
©
[ =
o
e}
©
[=4
B
[
-
(=}
B
)]
[=
B
[
m

©Copyright, 2008 Berner International Corporation

Page 20

<
@
=}
Z
ww
[a)
<
=




S0 o9s bauig jinsay 8949 100q
oL oL 12 0 oL € o8s bauig jinsay 9949 100Qg UoN
6 6 t44 0 6 uiw/y (utwpy)peads Bunjjepy uosiad
8 8 (%4 cL 8 S o9s awi] uonezienb3 jeuiy
VA L (014 ve VA 0 o8s awi] Be aooq J2uuj
9 9 6l o€ 9 € oI5} awy] 9so|) Jooq
S S G9lL 9€ S SC os8s awi] ||amQ uadQ 100
14 14 9l ve 14 Sl o8s awy) uadQ J00Qq
(44 (724 € € S'GlL [4% € synsay / uonezijenby ovs ovy 4 Jo9s pouad uoyezjenby
s9lL 951 z z Sl 0 4 91949 Jooq ovy 00ge St o9s (49d b3 ouj) pouad dn waem
0 0 L 3 0 0 3 dn waep Jousyul ooe 0 S0°0 Jo9s azig dojg awny
uono uono uono S1L sL
awi) | adueisia Jeaur awi) |9ouesig| dJesurq awi)l | adueisia Jeaur uopduosaqg uopesado | uonesado | uonesado anjep nun 19joweled
uewnH 1oo( 48uu| 100(Q 4330 dojs ues
LAQv BWaYDS UOIIOBAPY
(%]
oL oL oL uo Jajsuel] jesH M
6 6 6 9|qissaidwoosu| Mmolq pnd
=
] 8 8 a|gel 99s |eAldlu| oAES g
L ) L 1z ew doig )
=l
9 9 9 S0°0 azig dejs swiL ..Mv
S 0 Sve S S juaisuel | 9po sisAleuy -
14 0005 ¥z 14 14 juejsuod wnuiwn|y uewNH ‘s100Q OJNY JOUBIU| ‘JouUIgqe) JoopJlY Jouaju| =
e
: sl00Q J0U8)X] ‘100 JIy JoldIX] i
£ e £ 0008} 9€) € 0 Rl € TR “IEAA SINQHSSA JOLIBIXT €1V U= DYAH ‘SSWNIOA IV IV ES
@
S0 Sl 4 0 €l 4 000% [4% 4 jueisuo) oug Jasnyiq ‘silem Buiping
€ 0 3 0 0 L 000% 0 L Z ul abieyosiq Joopay
Kouanbaig STEYTETN
baiy swiny ndino wdy | ouwny |eBieyosig widy swiy Ayioojan € u . . Weduonoyy =z
aneg s)insey 1000 1Y ueq OVAH uBwWNH ‘geD JoopJly ‘ued DVYAH ‘4ooQ ‘ededsily Aemiooq 3
= 7]
=r
9 ul sdeopu3 ‘eoeds JIy JoLBIX3 / Jousu|
0 ut silem Buipiing
oLl 4 beq 19|uU| ued4 OVAH
@
siqey seg wdy (4e0UI BSIMBDBIH Jusisuel]) m
19|U] ue4 OVAH W.
UONOI JeaurT uewny ooy Jeaur Jooq JenQ —u— £
CEELES wd (4edUuIT 8SIMaDBId Jusisuel]) <
1981 eeS 4 abieyosiq Jooq Iy o
)
spuodag 0S wdy (purm)deopuz ‘Aug Joueix3g 3
0e S¢ 0c Gl oL S 0 0z 4 bag deopu3 ‘Aug Jous)x3 ..m'.
. 3
0 = 0 0 1sd deopu3 ‘Au3 Jousju|
g anjep nun uonduosaqg
0S +
\ o (433U ‘PuUIM MOT ‘olyell MmO 4ooq 1Y)
0oL Y f Ld NOILVINWIS
Sl g
/
0s) 0 &
3
k <z ®
00Z + \
0e
0SZ + \
— g€
00€ o
ydeis uonop uone|nwig

Berner International Corporation New Castle, PA 16101 / USA / Telephone (724) 658-3551 /www.berner.com

©Copyright, 2008 Berner International Corporation

Page 21

MADE IN U.S.A.




puUZ UIBLIND 11V - LG —e— HEIS UIBLND Iy - L9

00zt 966 z6L 985 v'8e [oR:18
: : : 002
05z
t ooe
o0'se
oor
P S .
\ /0/0(0! o'st
fllo/olo]ojjw 005
t o'gs
, 009
09
002
9’6
z'8y 8'LS
€8y 1'2s '¥S VLY €05 €€ ¥’y 'Sy 6'Zh L'Ey 9°09 0'99 [ 8'/S ¥'85 509 529 Z°09 1’19 219 0’0z 1z
'8y zzs o] (24 05 €'€g S'Gt 6'Gt L'eY zey 8'09 999 0.8 9'8g 8'8g €19 ¥'29 009 809 219 6vLL 0z
9'8v 4] o] zLy 5°0S '€ 86t zor (a4 zey 0’19 129 6'9S 8'85 ¥'65 129 529 865 509 919 8'60L 6L
'8y ¥'Zs o] iy JAS] e 09t ' or R4 €eY [AX:] S'/9 129G 185 865 129 129 1°6S €09 919 L%0L 8L
'8y €28 zvs St o'LS 8'Ls X1 oLt zzy 154 €19 S'.9 599 065 509 €'€9 829 9'65 z'09 029 9'66 L1
X34 €es s L'y €15 ¥'02Z 99 Sy 90¢ Ser L9 029 €95 6'8S €19 6°€9 629 165 09 29 Sv6 9L
244 zes L¥S 8Ly 218 00z 697 6Ly 0ve L€y 9'19 8'59 €95 8'85 619 Sv9 629 865 129 29 7’68 SL
6'Sh 1ZS LvS 0’8y 128 1'92 A4 [-14 oLy 6'€y S'19 8'€9 €95 8'85 529 619 829 1"09 z29 029 €18 L
14 0zs 0'vS z8y szs g'ee 9Ly L6 zzy %4 €19 €19 118 185 829 619 129 509 819 919 z6L €L
Sy 6'LS 0vs '8y 0'€s 9'9¢ 6Ly L6y %4 (444 S'19 9'65 €09 885 0'€9 19 529 609 829 9 Ly 4
8Ly 6'1S €S 9’8y v'es g'8e 8y €05 6°0v R4 1’19 085 19 685 €9 819 z29 €19 929 909 069 L
[:14 8'1s SvS 8’8y 8'€s €0y v'8y 805 '6€ 61 509 L'LS 685 685 819 985 619 619 619 009 6'€9 oL
z8y 8'1s L'%S 8’8y LvS 44 18y z'Ls L€ 14 9'6S LS L'LS 985 299 9'2s 919 129 609 9'65 8'85 6
(414 8'1s 6'7S 8’8y v'vS 8'eY 6'8% 9LS €9¢ fox<r4 €86 LS §'SS '8 99 z8y 9 S'€9 0'sS ¥'65 L2'€S 8
'8y 8'Ls z'SS 88y 9vS 154 1’67 6'LS 6'SE S'SY 0'9S 025 9'2s 8.5 L'¥9 ooy 6°09 9'€9 €8y 8'65 9’8y A
(N4 9'LS 6'SS 88y L'vS 6°9% o4 zes 59¢ LSy L'€ES 6'95 88y S'.S 6'95 z'se 509 929 L€y 2°09 Sey 9
9'6¥ LS L'LS 88y 'S fox:34 9'6% §'2S 118 6'Sy SIS 95 i34 ¥'LS S'Sy 6'€e 009 z'19 Svy S'19 v'8e S
0°0S L'LS 8.5 6'8% s 86 8617 125 6'8¢ 6'Sy 8'0S 1'SS 1’6 ¥'LS o€y 8ve 1'65 S'95 8’8y 129 eee 4
€05 L'LS 6°9G L'6v 'S LS 0'0S 6'2S Lot 6'Gt 8'0S z'es 0'8¢ 9.8 o' 9'9¢ 1'6S [erae] 0'€s 929 z'8z €
505 9'Lg 'S 't L'vS 8'2s z2°0S z'es 9Ly Lot 505 L'LS v'LE yALe] 0'9r 9'L€ 0'sS 108 995 829 L€z z
6'0S 925 L'€S 9'6% 9'vS 0'vS ¥'0S S'€S 0'vv (414 v'ey 9'8Y L'LE Z'.S S'6¥ €€ 8'0% 5'2S Z'65 129 0’8l |
06=X #S=X 8l=X | 06=X #S=X 8L=X | 06=X #S=X  8L=X 06=X  $S=X  8L=X | 06=X #S=X  8L=X | 06=X #S=X  8L=X
Bay (0z1LX‘0F- 03 8LX‘0¥-) (0Z1LX‘0 03 8L°X‘0) (0zZL‘X‘0v 03 8L°X‘0F) Bay (0zL“X‘0F- 03 8L°X0F-) (0z1°x‘0 03 8L“X‘0) (0z1“x 0¥ 03 8L“X‘0F) looQ w4 3sid id #1d
LHOI ¥ILNID 1431 LHOI ¥ILNID 1431
pu3 uleund aIy - L9 Jejs uleund Ay - Lg 171 ‘M1 uteun) aiy Lg

£
o
[&]
Py
[0}
c
=
[0}
o
3
=
=
<
—
1]
1]
(3]
[ee]
0
©
<
N
N~
[0}
c
o
=
o
)
(0
T
~
<
n
-}
-~
—
o
—
©
—
<
o
)
promy
»
©
O
=
D
=z
[=
o
-
©
B
o
o
B
o
o
©
[ =
o
e}
©
[=4
B
[
-
(=}
B
)]
[=
B
[
m

©Copyright, 2008 Berner International Corporation

Page 22

<
@
=}
Z
ww
[a)
<
=




N 2o9s bai4 jnsay aj9A) 100q
oL oL Sve 0 oL € o8s baug jnsay 8949 100Qg UON
6 6 g'6c 0 6 uiwi/y (unwpy)peads Bunjjepy uosiad
8 8 §'8C cL 8 S oes awi] uonezijenb3 jeuly
VA VA §'/lT ve VA 0 o8s 2wy BeTiooq Jauuj
9 9 g9z o€ 9 € o8s awi] aso|) 100Qq
S S SS9l 9€ S oL oes awiy ||amQ uadQ 100q
14 14 9L v 14 s)nsoy gL o8s awi] uadQ Joo0Q
s'6C 0.z € € S'SlL zL € / uoyezijenby 069 065 z o8s pouad uonezijenby
59l 951 z z [<]% 0 z 8J9A9 100@ 065 00€ Sl 088 (12d b3 jou)) porsag dn uep
0 0 L 3 0 0 3 dn waep Jousyu) ooe 0 S00 o9s az1g dejs awiL
uonow uonow uonow S1 SL
uonduosaqg
awy] | @duejsia Jeaur awi] | @ouelsia Jeaur] awi) | @duelsia Jeaur uonesad, uonesadQ | uonesado anjep nun J9jowesed
uewny 100( Jauu| 100Q 49IN0 B o dojs ues
LAQv BWaYOS UONOBAPY
(2]
oL oL oL uo Jajsuel] jesH w
6 6 6 a|qissaidwoou] Mo|4 m
3
8 8 8 o|qe) @8g |eAssu| oS w
‘ l L Sve awl| doyg mv
3
9 9 9 S0°0 az1g deojs swiL Wo
S 0 ce S S juaisuel] Bpo sisAleuy =
14 000S [e%> ¥ 14 jueISUOD WNUIWN)Y uewnH ‘s100Q OINY JOLBJU| ‘JauIge) JOopJIY JoLalu| =
o
. . $100( Jous)x3 400Q Ay JousIxg &
€ G'62 € 000S gel € 0 €l € juejsuo Iy ‘lIBAA SINGHSOA JOLBIXT ‘BBly UB- DWAH 'SSWNIOA A1 [V m.
@
3 Sl 4 0 €l 4 000% L t4 juejsuo) oug silepm Buiping
€ 0 3 0 0 3 000¥% 0 3 4 ur abieyosiq Joopliy
Kouanbaig STERTEN
““um_ eunL indino udy eunL eB.eyosia o eunL :Muu_uwhu\'f: € u uewnH ‘qeD Joopiy _:Mw_mwﬂw/_m&ooo ‘aoedsily Aemiooq =
synsay looQ 41 : : e
9 sdeopu3 ‘eoeds JIy J0US)IXT / Jouaju| =
0 ul silepm Buiping
oLL 4 Baq@ 19Ul uve4 DVAH ©
o
siqeL eog wdy (Jeaul asimadald Jusaisuel] ) 2
8lu] ue4 OVAH =
o
UONO} Jesur] uewny uoljo}\ Jeaur Jooq JanQ —u— — (Jeaul] simedald juaisuel]) 3
abieyosig Jooq Iy o
Spuodseg 05 wdy (puip)deopug Aug Jousixg m
[or4 4 Baq@ deopu3 “Aug JoueIxg =
U4 se 0¢ o4 4 Sl ol S 0 5
0 0 0 1sd deopu3 ‘Aug Jouaju|
. ./ i anjep nun uondussag
05 + / \ ¢ (193U ‘PUIM MOT “dgeiL YBIH “0oq 41v)
0 24 NOILYINnIS
00} + / w
Sl g
| 3
05} 0c g
3
\ ! o
002 1 / \
Y 0e
0SZ + \
L / o
00€ or
ydeis uonopy uonenwig

Berner International Corporation New Castle, PA 16101 / USA / Telephone (724) 658-3551 /www.berner.com

©Copyright, 2008 Berner International Corporation

Page 23

MADE IN U.S.A.




puU3 ulenND 1Y - Z9 —e— MBS Ulennd 1y - g

00zt 966 z6L 985 v'8e 08l
: 00z
0'sz
00¢e
o'se
oor
e .
- = osv
; 005
r 06S
009
t 0's9
002
vcL
6'Sy v'8s
TSy €€ 8'2S S'Gh L'SY Z6v Ly zey 12'9¢ z6e 0Z9 8'G9 €19 0'99 9.5 909 £2'€9 9'65 019 029 00zl 1z
14 €€ 8'2s 'Sy 8'Gh €6y 6Ly zzy (2> £'6¢ 6’19 ¥'S9 0’19 0'99 9.5 0’19 9'€9 ¥'65 809 029 6vLL oz
'Sy €'es 82 8'St 6'St 6 Lzy [xa4 =92 v'6e 8’19 ¥'S9 €09 Z'99 226 S'19 s'e9 £'65 909 029 8'60L 6L
S'S¥ €€ 8¢S zor [oX°14 iai4 vy a4 €.€ s'6¢ 2’19 z'59 9'65 1'99 84S 029 €'€9 1'6S 09 029 Lv0L 8L
0'sy €'€g 8'Zs sor ooy 8Ly L2y szy ove L6 219 1'59 065 99 625 529 0'€9 6'8S ¥'09 619 9'66 L1
%4 €€g 8'Zs 8oy =14 oz o€y L2y €9z oor 2’19 1'G9 5’85 99 z'8s 0'€9 629 6'85 09 8’19 Sv6 9l
%44 €'es 6'2S 1Ly =14 00z zey oey 9ze zov 9'19 0'59 1’85 9'99 5’85 €'€9 z'29 6'8S 09 219 v'68 SL
24 £'€S 6'2S S'Lv (<14 £z sy ey 0'8e sov AX:) 0's9 S'85 9'99 6'85 12'€9 z'L9 0'6S 509 9’19 €8 Pl
X34 €€ 6'2S [ok:14 14 6'92 ey 6'€y €8¢ 60 2’19 059 €45 9'99 ¥'6S 1'%9 ¥'19 €65 909 S'19 z6L €L
vy €€ 0'€s '8y oy soe 444 (44 o'8e FAn4 029 619 615 €99 009 €9 €59 565 ¥'19 S'19 (7 zL
6y £'€s z'es 8’8y L'9v L'ee Svy 0'sy 8'/¢ Sy 2’19 ER) 8'1s 9'59 ¥'09 €29 z'29 6'65S 529 0’19 0'69 1L
V'sy z'es S'€S A4 (W24 L'ee o'st S'st g€ gLy 209 99 6'81 z's9 1’19 1'95 929 09 619 €09 6'c9 ol
X4 zes 8'€s s6r Sy e 9'sy oov 0’8 ozy 0°09 €9 S'Sy 89 1'€9 125 529 19 919 965 8’85 6
o9y z'es s 861 (-1 o'se ' or fe°14 v'8e ezy 1’65 1'v9 ozy 9'%9 Sv9 z'Ls 9'99 619 509 z'65 L2'€S 8
vor z'es SvS 0'0S '8 6'se 1Ly 69 8'8¢ szh €18 6'€9 6'6€ S'v9 L'€9 zzy z's9 ¥'19 0'95 €65 e X:14 L
zLiy L'€S 6'SS €09 €61 8'8¢ 6Lt St £°6€ rzy 8'vS 8'€9 €€ S'¥9 €85 0'9e €19 9'85 €05 1'09 s'ey 9
[x:14 L'€S 9'8g 905 005 P4 S8y [ok:14 6'6€ o€y 1'2S 9'€9 zoe 19 €S e 8'€9 €S [ a44 ¥'19 v'8e S
zev 0'es 509 6°05 208 6'SY o6 S8y L'0v X4 €1s €29 9'9¢ L'¥9 0'Sy o'se €29 98y S'S¥ 229 €'ee 4
6'6v 8'2s 8'65 v'LS €18 14 S'6t o'6v 6Ly R44 108 ¥'65 2'9¢ 1'€9 L2y 9'9¢ €65 LGy 6’61 €'€9 z'8z €
z'0S o] 1'9G 6°LS 8'LS °0S 6'61 S'6v sy 9'st 1'0s 995 0'Le 0’19 62t 6'LE 805 z'8y v'es 0'€9 L'ez z
1°0S 125 8vS 25 z'2S €25 05 661 j 14 99 Z'6% ZvS ¥'8€ z'8S SeY 6'/€ 1'8€ 4] 8'5S 129 08l 3
06=X  ¥S=X  8l=X | 06=X  #S=X  8l=X | 06=X  ¥S=X  8l=X 06=X  $S=X  8L=X | 06=X  #S=X  8l=X | 06=X  #S=X  8l=X
Bay (0ZLX 0P~ 03 8L°X‘0V-) (0Z1L°X‘0 03 81°X‘0) (0zZL*X 0V 03 81X 0OF) Bay (0ZL*X 0P~ 03 8L°X‘0P-) (0Z1L°X‘0 03 81°X0) (0zL*X‘0v ©3 8L°X‘0F) dooQ w4 3s1d id #3d
LHOIN ¥ILNID 1431 1HOI ¥ILNID 1431
pu3 uleund v - zg el ureund iy - zg 1H ‘M1 ultenn)d 1y 29

©Copyright, 2008 Berner International Corporation

MADE IN U.S.A.

Berner International Corporation New Castle, PA 16101 / USA / Telephone (724) 658-3551 /www.berner.com
Page 24

s



S c
[}
S s
o 8
o 3
S0 o9s bauig jnsay 9124 100q (=]
pa
oL oL Lz 0 oL © o9s baig jnsay 9249 s00Q uoN M M
6 6 (44 0 6 unwy (unwipy)paadg Bunjjepy uosiad W .m
8 8 %4 clb 8 S o8s awi] uonezijenby jeuly = m
VA VA 0c 124 VA 0 oes awyy BeTuooq Jauuj = W
~ c
9 9 6l 9€ 9 € o8s awi] aso|) 100Qq - m
S S S9l 9€ S SC o9s awi] |]emq uadQ Jooq [Te) n_mv
14 14 ol vz v sunsoy Sl o8s awy) uedo Joog % @
[44 0z € € GGl cl €  uoneziienby ovs ovy (4 o9s pouad uonezijenby [e'e) m
n q
S9L 951 z z Sl 0 z 81949 100@ (0)24 00€ Sl o8s (42d b3 jpu)) pouiad dn waepm © =
=
0 0 L 3 0 0 3 dn waep souvyu| 0oe 0 S0°0 o8s azig de)g awiL — mv
uonon uonon uononw S1 SL = 2
uonduasaqg (o]
swy] | aduejsiq Jeaur awi) |2ouesia Jeaur swy] | ssuejsig Jeaur e uonesado | uonesado anjep nun 19)owelsed ~ nnw
uewny Jooq 43uu| 100(Q 49IN0 B o dojg uels — O
LAQY BWaYds UoKoBAPY ° b
oL oL oL uo Jajsuel) jesH 5 m
6 6 6 s|qissaidwoou] moj4 m [=%
2
8 8 8 8|qel 88 |eAlau| 9ABS w m
z z z 1z awi doyg @ =
5 3 ~
9 9 9 G00 8z deis awiL m...-
S 0 Sve S S jusisued opoW sisAjeuy = <
0
v 000S e v v JuEISUOD WNUIWN)Y uewnH ‘s100Q OJNY JOLBJU| ‘JauIge J00pIIY JoLaju| &= =
[ te}
. $100( Jous)x3 400Q Ay JousIXg T ~ a
€ e € COCC se € 0 ek € SRR Y ‘lIEAA BINANSSA JOLBIXT ‘BalY UBL DVAH ‘SSWN|OA IV |1V m -
o o o
S0 Sl c 0 €l 4 000% clb c juejsuo) xoug Jesnyi ‘siiem Buipiing ~— %
€ 0 3 0 0 3 000% 0 3 Z ul abieyosiq Joopay mm
AKouanbaig PSTETTEYY
MMMM swiL indino mep swiL ab1eyosig wdj swiL :Muu_qu»z € ul uewnH ‘qe) Joopuiy »:MM_NM“W/_HV_D_OOD ‘aoedsuy Aeemiooq = M
sjnsay 100Q Ny ' : 2
= -
9 u sdeopu3 ‘@oeds JIvy JOLB)XT / Jousu| [}
0 u sllepm Buipiing »
©
oLl 4 Baq 19Ul ued OVAH © (&)
UONO}\ Jeaur uewny uono} Jeaury J00Q JoINQ —u— (160U osIMeoaI] WuBISUBIL) o
o|qe| 99S wdy 5 =
19|U| ue4 DVAH a o
o
s o o ||z
1 r o
0e o4 0c Sl oL S 0 -] [
0 0 25¢ wdy (puipn)deopu3 ‘Aug Jousixg H °
- ./ i 0z 4 Baq deopu3z "Aug Joua)x3 M .m
os £ \ S 0 1sd deopu3 ‘Aug Jouaju| & —Ol
oL anjep nun uondussaqg m
004 ¢ / ‘ o (193U ‘PUIM YBIH ‘o111 MOT 400Q A1V) nw
=)
\ @ €49 NOILYINNIS
05k 0§ ©
| g g
Sz @
00z + \ 2
U3 ©
0SZ + \ c <
= i 13 )
- D
00€ 114 £z
w
3 9
ydeu uonop uonenwis o g
€=
[}
m




pUT UIBUND I - €8 —e— MBS UIeUnD Iy - €9

0ozl 966 z6L g'8s vee o8l
, , 00z
o0'sz
o0'0e
o'ge
\.\IIO./.O{ > > oL ooy
< < ~= — ‘//‘IOJ
s
o'y
— 005
0'ss
— 009
059
00z
€LL
sov 815
v | 66v o9y 8Oy | ocvr cwr  vee | 66e 08e  vZe | 909 | 099 6 8.6 | ¥8S S09 G29 | 209 L9 219 002t 1z
siw | ©ev 69y sor | ozv zwr vee | e6e s8e Gue | 809 | 999 o025 985 | 88s €L9  vz9 | 009 809 19 6Ll oz
s | vev 65y Lov | Ltzv  Zwr gee | e6e e8e 9ze | o9 | 129 695  e8s | ves LZ9  gz9 | 865  S09 919 8601 6L
s | zev 6oy e6e | ezv  zwr 96 | e6e e6e sze | vi9 | g29 195 s8s | ses  szo 129 | 265 €09 919 R 8L
zw | evv oSy see | ger zer g6e | ooy 1ee 6. | €19 | s29 g9s 065 | S09 €€9  8Z9 | 965 209 029 9'66 m
9°L¢ ovy 8'GY 2'8¢ 9y €02 9°'6¢€ Lo¥ v'62 0'8g v'19 029 €99 6'8G €19 6'€9 629 169 09 v'z9 S'v6 9l
o8 | vv» 8sy o8e | Lzv o0z 96 | zor 86z o8e | 919 | 8s9 €95 e85 | 619 GvO 629 | 865  LZ9  ¥2T9 v'e8 sl
S'8€ vy LSt L'8¢ 8cy eve v'6€ €0 9'ee 0'8e S’ 8'€9 €99 8'8G G299 6'v9 829 109 zez9 029 €8 143
e8¢ | vvv LSy zee | oer sz e6e | vor 9ee 6.€ | €1e | €19 sus  s8s | 829 6v9 129 | 09  8L9  9L9 z6L el
6'8¢€ Ly LSy G'8¢ L'ey AVXA 2'6¢e Sov L'€e€ 8',¢ S'19 969 €09 885 0'e9 zv9 G'29 609 829 29 L'vL 43
oee | zvv esy s8e | eev vz ivee | Lov eee sz | vie | o8s  vL9  68S | €9 ele  ZZ9 | €19 979 909 0'69 i
2°6€ 1444 09 8'8¢€ Gey 14 L'6€ Ly Ve 9'/€ 509 [AAe] 6'8S 6°8S 819 9'8G 619 619 619 009 6°€9 oL
gee | sy Loy e8e | sev €6z z6e | v  vve sue | 96s | zzs 15 985 | zeo 9zs  9l9 | LZ9 609  96S 8'8g 6
e6e | esv zor Lee | ovy goe e6e | L Lve sue | €88 | zzs  sss  zes | veo zer zl9 | s€9 0SS ves 1°€S 8
gor | ooy eor €68 | T¥r eze vee | ozyr ese ose | o9s | o5 9zs 8.5 | LY o0OF 609 | 9€9 €8y  86% o8y L
6oy | €240 Loy see | ovy 6ec  16e | ezv o9e zee | res | e9s ey gus | 695 zse S09 | 929 ey 109 sey 9
ow | zevr zi 968 | 6%y Gse 66€ | 9zv 89 vee | s | v9s  ver vuS | g 6€€ 009 | TW9  S¥r GO v'8e S
ezv | vis e eee | vsy o0z zov | oer suze ose | ®os | 1ss zee vis | oer eve 165 | s95 88y  LT9 e'ee %
oer | ses e cov | 6y e8¢ gov | zer zee 18c | 8os | zes ose 9.5 | evr 99 165 | §2ZG  0€S 929 z'8z €
sev | 6vs v 9oy | 99y 9e6e sov | oer Lee 68e | so0s | vis  vie  sus | o9y 9z 0SS | L0os 995 829 L€z z
sev | 8es ooy  sov | vy 8oy ziv | ser e6e  1ec | vew | o8y 1ue  zus | ger eue  gov | szs  zes 129 0'8L L
06=X YS=X 81L=X 06=X YS=X 81L=X 06=X YS=X 8L=X 06=X YS=X 8L=X 06=X YS=X 8L=X 06=X YS=X 8L=X
BAy (0zL‘X‘0t- 01 8L°X‘0%~) (0zZ1L‘X‘0 01 81X‘0) (0zLX‘0v 01 81X ‘0F) Bay (0zLX‘0p- 01 8L°X‘O%~) (0z1L‘X‘0 03 8L°X‘0) (0zZL‘X‘0r 03 8L°X‘0V) dooQq w4 isid d #3d
LHON ¥ILNID 1431 LHO ¥ILNID 1431
pu3 uleMND A1y - €8 HEIS UlelIND Ay - €9 171 ‘MH uteund aiy €9

©Copyright, 2008 Berner International Corporation

MADE IN U.S.A.

Berner International Corporation New Castle, PA 16101 / USA / Telephone (724) 658-3551 /www.berner.com
Page 26

s



L o9s baaq jnsey 9194 Jooq
oL ol S've 0 oL € o9s bauig jnsay 91949 100Qq uoN
6 6 g'6C 0 6 I uiw/y (unwipy)paadg Bujjepy uosiad
8 8 G'8C cl 8 S o8s awi] uonezijenb3 jeuiy
VA L gLz ve L 0 o9s awiy Beaooq s8uul
9 9 G99z 9¢ 9 € oas awi] aso|) 100Qq
S S G9l o€ S oL o8s awi] |]emQ uadQ Jooq
14 14 9l ve 14 gL o8s awi) uadpQ 100q
i - sinsoy o9s olad uonezijenb
g6z | 0Lz € € g6l zL € | uoneznEenbs 069 065 z poLiad uoneziienby
g9l 961 z z Sl 0 z 8J9A9 100Q 065 00€ Sl 088 (424 b3 jpu)) pouad dn uuepm
0 0 L L 0 0 L dn waep sousyu) ooe 0 S0°0 Jo9s azig dejg awiL
uonon uonow uonon uonduose, SL SL
awi] | @duejsia Jeaur awil |eouejsig| Jesurq awiy | @oueisiq Jeaur] :%. e1od a uopesadQ (uoyesado anjep nun 19joweled
uewny Jooq 18uu| Joo(Q 4930 2 (o) dois ues
LAQv BWaYOS UOIOBAPY
(%]
oL oL oL uo Joysuel] jesH w
6 6 6 s|qissaidwoou] mo|4 ml.
=
8 8 ] a|qel 89S |eAsa)u| oABS g
L VA L Sve awiy doyg Mv
3
9 9 9 S0'0 2zi1g doys awi ..m-
S 0 f4 S S jualsuel | BpoI\ sishleuy -
14 0005 g'Le 14 14 jueISUOD WNUIWN)Y uewinH ‘s100Q OINY JOLIBYU| ‘}8uUIge) JOOPJIY JoLdIU| 5
D
. . slooQ Jous)x3 ‘1ooQ JIy Joleix] 3
£ see € 0008 | €L € 0 & € JEISue0 AV ‘Il SINGRSeA JoUBIXT BeIY UBS OVAH ‘SSWNIOA IV IV | &
o
3 Sl 4 0 €l 4 000% (43 4 juejsuod oug siem Buipiing
€ 0 L 0 0 L 000¥ 0 3 Z ul ab1eyosiq Joopary
Kouanbaig PSTETTEY
MM“M suiL indino WED awiL eb1eyosiq Lucy swiL :w«u_unw_dw\\r’_._ € ut uewny ‘qe) Joopiiy .:Mw_mwﬂw/_ﬁv&ooo ‘aoedsay AemiooQq =
sjinsay 100Q 1Y ! I 2
>
9 u sdeopu3 ‘eoeds U1y JoLBIXT / Jouaju|
0 ut silem Buipiing
uonjo Jesur] uewn uoljol\ Jeaurq JooQ JoInQ —m— are 4620 11Ul U84 OVAH o
How il H HoW 11000 sen0 (1eaur asimaoald jusisuel]) g
o|qe) 99g wdy 5
19|U| ue4 QVAH a
o
Spuodeg sqeL oo wdy (Jeaul] asimadald Juaisuel] ) 3
abueyosiq Jooq Iy °
oy g€ 0e 14 0z S oL S 0 ) o
zs€e wdy (puipn)deopu3 “Au3 Jousix3 S
" o
0 ./ ‘0 0z 4 Baqg deopu3z "Aug JouL)x3 =
o
os £ S 0 I1sd deopu3 "Au3 Jouaju| el
/ \ ol anjep nun uonduosaq
00} + / ‘ . (B3uIm ‘PUIM YBIH “ougeis YBIH 400q A1)
\ / 2 vd NOLLYINWIS
05} 0 &
3
\ ! i
00z + / \
\ 0e
0S¢ + \
- § G€
00€ oy
ydeis uonop uone|nwis

Berner International Corporation New Castle, PA 16101 / USA / Telephone (724) 658-3551 /www.berner.com

©Copyright, 2008 Berner International Corporation

Page 27

MADE IN U.S.A.




PUZ UIBLND JIV - 9 —e— LBIS UlennD IV - vg

oozl 966 6L 889 '8¢ o8l
. . . 00z
tose
toos
\\74/[ o'ge
“I’l’/l’l’/‘( . oon
o'sy
008
3 0'gs
009
t0'ge
0oL
9°0C
G v'8s
S'LE 0¥ (32 (913 G'.€ 9'6€ v'9€E 1'9¢ 9'z¢ [ 029 8'G9 €19 099 9.5 909 1'€9 9'65 019 029 00z X7
S'.€ 60 Ley 02¢ 9.¢ 9'6€ v'og z9g 9ze Sve 619 ¥'G9 019 099 9.5 019 9'€9 ¥'6S 809 029 6Ll oz
9'.¢ 0Ly Ley 0°L€ 9.€ 1'6€ gog €9 9ze Sve 8’19 ¥'59 €09 z99 118 ] g'e9 €65 909 029 8'60L 6l
9'L€ [N L'ey 6'9¢ Y 96 99¢ €9¢ v'ze Sve 19 z'59 9'65 1'99 8.5 029 £€9 1'65 ¥'09 029 L'v0L 8L
€8 Ly L'ey L€ 8.8 g'8e 19 £9¢ zoe 9ve 219 169 065 v'99 6.5 529 0'€9 685 ¥'09 619 9'66 L1
9'vE 0¥ Ley cl€ 6°.€ 802 19 v'og v've 9ve 19 169 5'8s v'99 28 0'€9 629 685 ¥'09 819 S'v6 9l
0°'sE 0o L'y g€ 08 002 89¢ gog 182 9ve 9'19 069 1’85 999 58S €€9 z'29 685 v'09 19 v'68 Sl
6'SE £6¢ L'ey L€ 18 [oX>4 89¢ 99¢ gee IR 219 0'59 585 999 685 1'€9 z'L9 065 509 9’19 €8 vi
zoe 8'8¢ zer 8¢ €8 852 89¢ 8'9¢ 6'€E 8've 2’19 059 ] 999 v'6S L'v9 v €65 909 5’19 6L €L
v'oe 88 zey 8¢ v'8e 192 6'9¢ 0°L€ L'vE 6'vE 029 679 6 €99 009 €9 €69 G565 ar) 5’19 LvL zL
9'9¢ z6e zey 9.8 98¢ 1Lz 0.8 €L8 Zve o'se 219 89 8'lS 9'59 v'09 €29 z'L9 665 529 019 069 [
6'9€ 86 zey  8Lg 98¢ [oR: 4 L€ L€ vve £Ge 209 99 68y z'59 119 195 929 ¥'09 619 €09 6'€9 oL
(915 8'0% eey z'8e 16 8'82 zLe 08 Sve 9'Ge 009 £v9 S'Gh 89 L'e9 125 529 z'L9 919 9'65 8'85 6
8'.¢ €zv  vevr  L'8e v'6€ 8'62 vle €8e L'vE 6'Ge v'6S L'v9 ozy 99 Sv9 z'Ls 999 619 509 z'65 L'€S 8
€8¢ vy Ser  ZT6E 6'6E g0¢ s.¢ 98¢ R €9¢ €25 6'€9 6'6€ Sv9 1'e9 zzy  TS9 ¥'19 095 €65 9’8y L
6'8¢ Loy 6€F  L6E eor  L'lE L€ 98¢ 0ge 9'9e 8'Ys 8'€9 €€ Sv9 €85 09 €79 9'85 €05 1'09 ser 9
v'ee v iy Sy zov 60 sze 6.¢ L6 z'se 6'9¢ 125 9'€9 zoe v'v9 €25 zve 8'€9 Vs (a4 ¥'19 ¥'8E S
oor £y Loy 90 9Ly £'€e z'8e v'6e ¥'se 1> €S €29 9'9¢ L9 0GP o'ge €29 98 R4 129 £€e v
90 0'6¥ Ly Ly v'zy L've g'8e 9'6¢ 168 v'.€ L0 ¥'65 2'9¢ 1'e9 Lz 9'9¢ €65 L'y 66 €€9 z'8e €
0Ly €6 [oR:14 L'y 8'zy 0'se 8'8¢ 6'6€ 0'9¢ 9.¢ 1'0S 995 0.¢ 019 62y 6.€ 805 z'8y ¥'eS 0€9 [N>4 z
6°0b £ Lg% vy 0y 1'9€ 1°6€ 6'6€ £'9¢ 9/¢ Z6b ZvS '8¢ 2'8S S'ey 6.€ 1°8¢ ZvS 8'SS 129 08l L
06=X  #S=X  8L=X | 06=X  #S=X  8L=X | 06=X  #S=X  8L=X 06=X  #S=X  8L=X | 06=X  $S=X  8L=X | 06=X  #S=X  8L=X
Bay (0z1*x‘0p- 03 8L°X"0%-) (0Z1°x‘0 03 81L°X‘0) (0zL'X 0¥ 03 8L°X‘0F) BAY (0ZL‘X‘0%- 03 81°X"0%-) (0ZL'X‘0 03 81°X‘0) (0zL'X 0¥ 03 8L°X‘0F) JooQ wi 3s1d 3d #3d
LHOIN ¥ILNID 1431 LHO ¥ILNID 1431
pu3 ureund Ay - g Jejs ulennd iy - va 1H ‘MH uteund 1y g

©Copyright, 2008 Berner International Corporation

Berner International Corporation New Castle, PA 16101 / USA / Telephone (724) 658-3551 /www.berner.com
Page 28

&% MADE INUSA.



S0 S1 baug jinsay 9949 J0o0Qg
oL 0] 0 oL oe 0 oL € Sl baid jnsay 8949 100Qq UoN
6 sz 0 6 44 0 6 unwpy (uwpy)pasds Buniiepm uosiad
8 ve cl 8 %4 cl 8 S o9s awi] uonezijenb3 jeuly
L €C e L (014 e L € Jo8s aw 6e uooq souul
9 (44 9€ 9 61 9g 9 € oss awi] aso|) Jooq
S S6l 9€ S SS9l 9€ S Sz o8s awi] |]emQg uadQ Jooq
14 0le 14 6l e 14 9L e 14 Sl Jo8s awiy uadQ 100Qq
- : sinsey 098 olad uonezijenb
61 vl € g8l zL € gl 4 € | uopezienb3 009 005 z PoLad uoyeziienby
9l 8L 4 8l 0 4 =13 0 4 8J2A9 100 00S ooe =13 Jo9s pouad dn uuiep
0 0 L 0 0 L 0 0 3 dn waep Jousyul 0oe 0 S0'0 Jo8s azig do)g awny
uonow uonon uonon uondusseq SL S1L
awi) | @duelsia Jeaur] awi] | @osuejsig Jeaur] awil | @duejsia Jeaur] uonesod uopesadp | uopesado anjep nun 19)oweled
uewny 100( J3uu| 400 48IN0 B o dois ues
LAQY aWBYOS UONOBAPY
(%]
oL oL oL uo Jejsuel] jeeH =
6 6 6 a|qissaidwoodu| Mo|4 m
=
8 8 8 a|qe| 99s [eAlolu| oreS S
L L z oe ewiy doig @
3
° 9 9 500 o715 dejg awi] 2
S 0 S've S S jusisuel] SpoW sisAleuy =
v 000S e ¥ v juEISUOD WNUIWN)Y $100Q D}BWOINY ‘UBWNH ‘JoUIqeD JOOPIIY JOUBIXT 2
9
2
€ 14 € 000S Gl € 0 €l € juesuog Iy BaJY UBH DVAH ‘J9UIGED JOOPIIY JOUSJU| ‘SWN|OA IV IV m.
o
7
S0 Sl 4 0 R 4% 4 000% cL 4 juejsuod oLg siiem Buipiing
€ 0 3 0 0 3 000t 0 3 4 ur ab.eyos|q Joopay
— >0:M:_uo£ o m:oo_a> o Kyoojon . . . “soedsiny A
e awil indino wdy awil abueyasig widy awil O] @R € ul uewnH ‘qeD Joopily ‘Ued DWAH 100Q ‘@oedsiy Aemiooq =z
sjinsay JooQ 1y 2
=
9 ul sdeopu3 ‘eoeds Iy JoLBIX3 / Jousu|
0 ut Jesnyia ‘sliem Buipiing
oLL 4 6eq 19|u| ued4 OVAH
(4eduIT 8sImadald jusisuel])
s|qe] 99! d
e 191Ul UB4 DVAH g
I I n| [ I NQ —s— UOL I ——
uono Jeaul] uewny uofoy JeaulT oo 480 uonoy Jeaulq 00 Jauu| 0 1sd 18|U|] ue4 DVAH nu_.
o
(4edUIT 8SIMaDBId Jusisuel])
spuodag Slqel 988 wdy abieyosiq Jooq 4y .W..
-]
(0% 14 (174 Sl oL S 0 0S wdy (puipn)deopu3 "Au3 Jousixg 2
0 0 0z 4 bag deopu3 ‘Auj JouL)x3 W“
/ \ G 0 1sd deopu3 'Auj Jous)x3 S
0S + / \ \ 0 1sd deopu3g "Aug Jousju|
— 0] anjep nun uonduosag
oo | A N[
Sk o (193UIM ‘PUIM MOT “Oiyell MO 400Q JIY /M BINGBSIA)
g / \ \ @ LD NOILVINNIS
oSk ] 0z 8
/ E
b3 S¢
002 -+ \ \
0e
0S¢ + %/ \
P —— e — r 15
00€ 7 o¥

ydeis uonop uonejnwig

Berner International Corporation New Castle, PA 16101 / USA / Telephone (724) 658-3551 /www.berner.com

©Copyright, 2008 Berner International Corporation

Page 29

MADE IN U.S.A.




puU3 OV /1S9A - LO —e— HBIS OV /1S9A - LO

oozk 9'66 z6L 8'8S v'8e 08l
b : : ooz
t o'sz
t ooe
- ose
- oov
\\l// osh
v[QIO/O/A t 0'0s
>
r 0SS
- 009
- 0's9
L ooz
€6
ey 1'85
€S +'8G 0'8S €'€S 1'GS 9'GS S9ov 0’8t z'ev L9t 6'8S L1 8°.G 5'Z9 €'GS 0'9S 1'GS 121G Z'9S 'S 00zl 1z
0'zs 1’85 6'.LS L'€S L'vS ¥'sg 8'GY Ly €6t €Ly 6'85 ezL 6'.LS €2Z9 L'SS 1'9S 6'SS €45 0'9S v'LS 6vLL 0z
9'LS S'.S 8.5 0'€s v'zs 0'ss 1°6Y ' or L'6% 9Lt 8'85 oz 8.9 619 L'SS z'9g z'9g 028 8'SS 'S 8601 61
10§ 995 9.5 625 9°6Y 6'€S 6°SY 6'vp oLy 9LY 1'85 S 6'LS S19 (gele} 595 €99 995 §°6S €.9 L0 8L
[5X:14 €65 LS 92s Gy S°0S <14 vey (a4 LY 9'85 602 6°LS 809 095 025 ¥'9g z°9g €65 €.S 9'66 L1
Loy S€S 095 €S o€y v'sZ L9 zzy L1e 89y 0'6S z'0L 65 165 885 945 595 '95 1'SS [AVEe] Sv6 9L
vey 9'Lg 8'€s 6'LS €Ly o'sz 8'sY gLy zee zor 8'65 1'69 €29 9'85 v'z9 €85 595 1'85 1'SS [AVEe] v'68 SL
EX-14 1'0S Z'0s 9'Lg sov 8'8¢ 9'sY 62t 14 8'st 209 629 8’9 8.5 ¥'g9 6'8S 595 +'Z9 €65 LS £v8 vl
oLy v'6t VLY zZ'Ls oy 881 'Sy LSt 0°0S o)1 €19 899 299 LS 129 ¥'65 595 1'59 9'ss 028 z6L €L
924 s6v 'St zZ'Ls 0% L'6v [oX 14 6'81 €1g zsy €19 1'99 5G9 €45 929 565 595 999 865 6'99 LvL zL
6Ly 1'0S [ €1g oLy 14 'Sy 0'Ls €1g <14 209 0's9 509 <L) 8.9 8'85 595 S29 AL 6'95 069 [
'8y 605 6'SY VLS fAl44 56 [e¥14 zzs 905 (14 109 €9 115 115 19 6.5 ¥'95 089 [eele) 8'9g 6'c9 oL
L6t AR} 99t S'LS '8y 9’6t 8'sY 0'vS €6t L'St 565 9'09 8'.S 6°LS €69 025 €99 1’89 €65 028 8'85 6
8'6Y s'zs 6Lt 9'Lg 1’2 L6t z'ov 1'sS 9Ly sy 0'6S ¥'9g 9'8g z'8s 1’29 095 z'9g 0'89 1'85 929 L'€S 8
z'0s €S 961 JA] o] L'6v 9°9v z'ss 6'St zsy 0°6S zes ¥'8g 585 z'8g R z'9g 2729 029 1'85 9’8y L
9°0S SvS [ede] 6'LS z'ss 861 (A4 Yvs o't 6'vY €85 1°6% LS 185 €99 6°LS 95 129 ¥'89 065 ey 9
zZ'Ls 095 095 zzs 6°'SS z0S yAVAY L°€S oSy (a4 9°LS 9'6¥ z'SS 685 985 06 €99 299 129 6°LS v'8e S
LS 1'8S 6°LS e} 195 108 z8r €S 1Sy [A44 6'9S S'LS 92s 065 0Z9 9'st 1'95 89 6°€9 Z'9g e'ee 4
1'zs 509 €85 125 LS €1lg 6'8t zev €'9v Lvp 1'SS L'bS 9’6t 1'8S L'€9 ey 5.5 €'€9 695 0'9g z'8e €
z'es 219 1] 6'2S 925 8'Lg s'6v sor sov o)1 8'vs Z'9s S'6t 8.5 829 5'6€ 8'8g 8’19 S6v 8'9g L'ee z
VLS ¥'65 565 0'€S 595 L'2S 0°0S SEV L'9v v’ or S'¥S z'85 2°0S 1°9S 529 ©'9€ 565 0°09 v’ 81 6'.S 0’8l 3
06=X  $S=X  8l=X | 06=X  ¥S=X  8L=X | 06=X  #S=X  8l=X 06=X  $S=X  8L=X | 06=X  #G=X  8L=X | 06=X  $S=X  8l=X
BAy (0ZL‘X 0P~ 01 8L°X‘OF~) (0ZL‘X‘0 ©3 81°X“0) (0zZL X ‘0¥ ©3 8L‘X‘0%) BAy (0ZL‘X 0¥~ 03 8L°X 0F~) (0Z1LX‘0 ©3 8L°X‘0) (0zZL*X‘0r 03 8L°X‘0O%) JooQ w 3sid 3d #3d
LHON ¥ILNID 1431 LHOR ¥ILNID 1431

PU3 DV /IS9A - LD

Hels OV /IS9A - LD

171 ‘M1 DV/ISdA LD

s

A7

©Copyright, 2008 Berner International Corporation

%) MADE IN U.S.A.

Berner International Corporation New Castle, PA 16101 / USA / Telephone (724) 658-3551 /www.berner.com
Page 30



S c
[}
S s
]
G0 SL bauig jnsay 9124 100q m 5
o
oL Gl 0 oL G'le 0 oL € SL baig jnsay 9949 100Q uoN (=]
pa
6 gze 0 6 g'62 0 6 ulwy (unupy)pasds Bunjjepy uosiad @ M
o
8 G'Le 43 8 g'8C L 8 S o9s awi] uonezijenb3 jeuly W m
VA goe <4 L G'/2 v L € o8s awyy BeTuooq Jauuj = m
9 G'62 9g 9 g9z 9 9 € o9s awi) aso|) 100Q M ]
c
S S'6lL 9€ S g9l o€ S oL o988 awi] ||amq uadQ 100Qq - m
gze 0lz 14 6l ve v 9L e v s)nsey Sl o9s awy uadQ 100Q@ % n_mv
6l viL € S8l zL € S'SlL 4 € / uoyezijenby 052 059 z oss poliad uonezijenby @ w
o S
9l 8L 4 8l 0 4 Gl 0 4 81949 100 059 ooe Sl o8s pouad dn waepm IYe) m
©
0 0 3 0 0 L 0 0 3 dn wuep Jousyul 0o0e 0 S00 o988 9z1g dojs awiy — .mv
< =
uonon uonow uonon S1 SL o g
uonduasag o
awiy [souejsig| Jesurq awi] | @dueysiqa Jeaur awiy | 8dueysiq Jeaur e uopesado | uonesado anjep nun 19jowesed N~ O
uewny 100( 43uu] 100Q 4910 - doys ues ~ ©
[0}
LAQY BWBYOS UONOBAPY <
(7] o
oL oL oL uo Jajsuel] jeoH E] |m|
6 6 6 9|qissaidwoosu| Mo|4 W [0
=3 —
8 8 8 ElCI=IREETS |eAIB)U| DABS m W
L L Lz s'Le awi) dois o -
3
9 9 9 S0°0 9zi1g doyg awi| .o,.« <
S 0 ce S S jualisuel ]| BpoI\ sishleuy - n
14 0005 e %> 14 14 JueISUOD WNUIWN|Y $100Q OjEWOINY ‘UBWINH ‘}BUIGED JOOPIIY JOUSIXT >
H ~5
2
€ gze € 000S Sl € 0 €l € juejsuog iy Baly Ue DVAH ‘12uIqe) Joop.ly JOLSIU| ‘SSWN(OA JIV (1Y m. — o
) o o
. . o - &
S0 Gl 4 0 Syl 4 000% 43 4 juejsuod oug silem Buipiing ©
€ 0 L 0 0 L 0001 0 4 4 ul abieyosiq Jooplry -
boig Kouanbaig JNETIEYY R ) ) ) ) M
awiy nding widy awiny abieyoasiq wdy awil € ul uewnH ‘geD Jooplly ‘ued DYAH 4oo(q ‘ededsily Aemiooq =
aneg ueg OVAH
sjinsay JooQ 41y o N
E )
9 ur sdeopu3 ‘eoedg Ay Joua)x3 / JoLaju| prord
»n
0 ur Jasnyig ‘siiem Buiping ©
oLl 4 6eq 19Ul ued OVAH o
UOIJOJ\ JESUIT UeWwNH UONO\ JBSUIT 0O J8INO —=— UONO Jeaul] JooQ Jauu] —e— oi0eL 888 | wdy (1eoUr] BSIMEDBId JUBISUE. L) W
19|Ul ue4 DVAH m! =
1sd 19|U| ue. 5
Spuo2ag 0 ! Ul ueq OVAH m. c
Ge 0¢ [er4 0z Sl ol g 0 eigeLees || wd Cmocw_m_mmw_gmoo_n_ jusisuel]) 3 o
yosIq Jooq NIy o =
0 0 ) ©
/ ./ \ 0S wdy (puipn)deopu3 “Au3 Jousix3 3 .Ou
os L / / \ \\ S 0z 4 6eg deopu3 ‘Auz Jouelx3 ..m-. o
= B
oL 0 1sd deopu3z 'Aug Joue)x3 o
00l + / / * x 0 1sd deopu3 "Au3 Jousju| o
Sl -
/ \ \ o anjep »un uonduossaq (]
[Z]
a c
ost / /. | N oe m (4ayuIm ‘puim mo ‘ouyel) ybiHy 4ooq J1y /m 3Inqrsap) o
¥ sz ° ZO NOILVINnIS ®
00Z + \ \ £ <
o )
0S¢ + \ \ \ ..m W
> = 3 # Se =Z2
w
B
00 oy o 2
c =
ydei uonopy uonejnwig m...
m




PUZ DV /1SOA - 20 —— HEBIS DV /IS9A - 20

oozt 9'66 z6L 8'8S &5 [oR:)

: 00z
0'sz
ooe
o'se

+oov
- \0)0/0/ .
— 3 005
0'sS
+ 009
+ 0'g9
00z
€LL
89y z'8s
(53534 ' or ey 9'81 601 5'8€ iy Ly ey 6'9% 165 8L €85 €9 §'GS 0.8 095 S'LS 1'95 1'9G 0'0zZL [k
v'ey ¥'ov ey 881 60V '8¢ ey €y ozy 6'9v 0°6S L2 ¥'85 €'€9 S'6S L1285 z'9s L'28 095 095 6vLL oz
9V 9'9v Sev 0’6t 60V 1'8€ v'ey Ly ozy 6'9v 0'6S SLL ¥'85 0'€9 AL (1] +'9G 8'9g 1'6S 1'6S 8601 6l
L'EY oLt 9'Er 61 oLy (W25 R4 9zy Sy 8'9v 0'6S 1L ¥'85 929 599 9.8 599 599 §'6S §'6S L'v0L 8L
SV oLy 6'Er 9'61 Ly Sve 'St (24 8'.¢e 8'9v €65 L2 €85 €29 565 085 9'9g ¥'9g €65 €65 9'66 L1
ozy '8t Lvy 0'0S f1%4 zse L'ov [o)<14 s0e L9y 6°65 8LL 9'85 219 z'e9 €85 1'98 €89 2SS 2SS Sv6 9L
44 v'61 1444 509 oA 4 o'sz ¥'or <14 9ze 99v 909 SLL 109 609 8G9 585 198 819 €69 €69 ¥'68 Sl
%44 508 Lvy 809 Sy 9'0¢ 9'9v X214 6'6€ 9'9v z'9 6°0L 519 €09 z'19 985 198 Y9 §'gS §'gg £v8 vl
v'sy LS (<14 o'LS gLy €8¢ 9'9v [oX14 Lzy v'ov 9'L9 669 819 165 6°29 58S 129G 2'g9 6'GS 6'GS z6L €L
0'9v 125 L2414 L'LS L'ey o4 9'9v 6'vY eV <14 S'L9 6'89 619 Z'65 0'89 1’85 198 099 6'GS 6'GS () zL
)14 1'€S 6'GY [ARe] ozy o'er 9'9v R4 Lvy v 6°09 229 129 58S 6°29 L] 995 899 ¥'GS ¥'Gg 069 L
oLy 9vS S'9ov L'LS zey o244 9'9v (244 [o)<14 [o)y<14 L'6S 559 ¥'09 9'sS 899 6°95 995 129 v'vS 'S 6'€9 oL
Sy z'ss (A4 LS ta44 fx<14 9'9v 1444 Sy 6'St 0'8S 529 €65 S'6v 9'€9 €95 598 129 €S '€ 8'85 6
z'8y 1'6S L'y o %] L'6Y 9'9v 291 6'vv 1’6V 6'St €'LS 6'6S 1’65 S'ov 8'6S 8'vS +'9G 599 6'GS 6'GS L'€S 8
0'6v 095 '8t LG 6Lt v iY 8'9v Sov €0S L'ov 0'8S ¥'LS 965 9’8y €.S LS €95 €69 L'€9 L'€9 9'8t A
0°0S 295 96t S'LS 805 1'8¥ 6'9% 861 905 o<1 4 0'8S 0'sS 8'85 928 L'1S 6°LY +'9G 5'€9 €69 €69 Ser 9
0'LS 559G 6'LS S'LS 6'€S 9'81 oLy L'€S 1°0S 9'9v L'LlS 125 0'85 1'95 909 vy 595 1’19 z's9 269 '8¢ S
JAX-] 695 0'gS S'LS 2'6S L'6¥ Ty 9vs 1'8v 691 995 0'LS 9'SS 0'8S 929 8Ly 028 1'95 €9 €9 €'ee 14
0'2Zs S'.S fAvEe] 9'LS 095 9’61 Sy SvS L'9v (W24 zvs 208 9'0S €85 529 Loy 6°LS 128 S'.LS S'.LS 28z €
6'LS ¥'8S yAVEe] 9'LS 8'6S 0'0S 6'LY 9'€s o844 v'iv €1S 6'LS o't v'LS ¥'09 z'8e 6'8S €0S S'6t S'6t (o7 z
VLS 6'85 €15 L'LS 0'6S 10 ¥'8Y 9'LS 9Ly 9Ly 6'61 5SS L'St Z2'95 1S 0'9¢ 1’65 6'8% 8'GY 8'GY 0'8lL L
06=X  t¥S=X 8L=X | 06=X  #S=X 8L=X [ 06=X  #S=X  8L=X 06=X  ¥S=X 8L=X | 06=X #S=X 8L=X | 06=X  #S=X  8l=X
Bay (0zLX‘0t- ©3 8L°X‘01~) (0Z1°X‘0 ©1 81°X‘0) (0z1X‘0r 03 8L“X‘O%) Bay (0z1X‘0t- 03 8L°X‘01-) (0Z1°X‘0 ©3 81LX0) (0z1'X‘0v 03 8L°X‘0) 4ooQ w4 isia id #3d
LHOI ¥ILNID 1431 1HOIN ¥ILNID 1431

pu3z OV /1S9A - 20

Hels OV /1S9A - 20

1H ‘M1 DVASAA 20

©Copyright, 2008 Berner International Corporation

MADE IN U.S.A.

Berner International Corporation New Castle, PA 16101 / USA / Telephone (724) 658-3551 /www.berner.com
Page 32

s



S0 S1 bauig jInsay 81949 100q m m
oL og 0 oL oe 0 oL € S1 baig jnsay 91949 100Q UoN < w
o 8
6 14 0 6 [44 0 6 ulw/y (unwpy)paads Bunjjepy uosiad [0y m.
e
8 ve zL 8 %4 t4% 8 [e] 29s awi] uoneziienby jeuiy pas %
o =
VA €c v VA (o14 v VA € o8s awi] Beaooq Jauuj o m
9 144 9€ 9 6l 9€ 9 € 008 awy] aso|D 100Q = .m
S S'6lL 9€ S S9lL 9¢€ S Sz o8s awi] ||amQ uadQ 100Qq W .an
[*14 0z 14 6l ve 14 9L ve 14 synsoy Gl o8s awy) uadp 100q < E
6l vl € S8l zL € S'GlL zL € / uoyezijenby 009 00S z o9s pouad uoneziienby — w
=
9L 8L 4 8L 0 4 Sl 0 4 8j2A9 J00a 00S 0oe Sl o8s pouad dn wiepm [Te) nnm
0 0 L 0 0 3 0 0 3 dn waep Jousjul 0oe 0 S00 o8s azig dejg awiL O”u %
uonon uonow 4 d n_.w %
awy] | ssuejsig Jeaur swiy | sougysig | MOBOW JEOUN swy) | aouesiq Jeaur eIl SiLlCE o) Gl LI anjep nun 1930weled :
= * * = * JooQ J3uuj = * : uonesado dois yels : © £
uewnH 1oo(Q 4330 S
—Z
< =
AQv BWaYOS UONOBAPY ° PN w.
oL oL oL uo Jsysuel] jesH 5 _(/\ m
6 6 6 9|qissaidwosu) mol4 m (O]
2
8 8 8 a|qel 99 |eAsa)u| oABS g m
z z L oe awiy doyg 9 .m.
3
9 9 9 S00 9715 dejs swiL .om.- m
S 0 874 S S jusisuel] opoly sishleuy = W
14 0005 v 14 14 JUBJSUOD WnuIWN|y $100( OjEWO)NY ‘UBWINH ‘JBUIqe) JOOpIlY JOUd)X] o -
g <
€ =14 € 000S Sl € 0 €l € juejsuo) Jiy BalyY Ue4 DVYAH ‘l9uiqe) JOOopJIY JOLSIU| ‘SSWN|OA JIY IV 3 %)
o
@ )
S0 Sl Z 0 Sl Z 000t k4% Z juejsuo Moug s|iep Buipiing —_ @
<]
€ 0 L 0 0 L 000% 0 L 4 1l ab1eyosiq Joopary -
el Kouanbaig STEYIETN 310009, o @
m>nm awiy indino widy awiy abieyssiq widy awil ey 1A € u uewnH ‘qeD Joopuly ‘ued DVAH 10oQ ‘@oedsuly Aemiooq = - &
S sjinsoy JooQ 4y 4 OVAH o ©
u, —
9 u sdeopu3 ‘eoedsg JIy JOLBIXT / Jousu| <
0 ur Jasnyiq ‘s|lep Buipiing o
oLL 4 6eq 19Ul ue4 OVAH ey
(4eauI] simadald Juaisuel] ) =
a|qeL 99! wd,
RHLEED 4 181Ul Ue OVAH ol 2
c
0 1sd 18|U] UBH OVAH 2 (@)
d (deaul] asimadald Juaisuel] ) .m
UONoA Jeaul] uewnH UONO|\ JeaulT Joo( JaINQ —=— UOROJ JEaulT 100 JouU| —e— Slgel 8es way ob1eyosIq J00Q IV S W
zs€e widy (puip)deopu3 ‘Au3 Jousix3 S =z
o
spuodsg 0z 4 6aq deopu3 ‘Au3 Jouex3 m-” c
0g S¢ 0z Sl oL S 0 0 1sd deopu3g "Auj Joua)x3 = w
) b=
0 « 0 0 1sd deopu3 ‘Aug Jouaju| ©
B
/ \< S anjep yun uonduosag o
0S + o
/ \ K oL (33uim ‘PuIM YBIH “Oueil MOT 400Q 41y /M BINGISEA) .O-
oos | X X / ; €2 NOLLYINWIS o
Sl g -
& ©
\ / | E g
oSt 0z &
\ \ l o
v [oT4 -
©
00z + / \ \ c <
= 2
05z \ ) / * 23
T se £z
w
00g | or © 2
c =
ydelis uonop uonenwig m.u.
m




pu3 OV /1S9 - €0 —e— HEIS OV /I1SBA - €0

oozt 9'66 z'6L 8'8g v'ee o8l
i : 00z
0'se
o00e
o'se
ollo\\O\\*\Av\ - - v
Te—
= o'st
005
— 0'ss
— 009
0's9
L o0z
891
6Ly 1°8S
v'ey 6°0S (WA 44 v ov (44 0% 6°6€ 8'6¢€ G'l€ 6°8S LVL 8°'LS G529 €69 0'9¢ 1°GS PAVA®] 299 v'.S ooctL Lc
rAt> 4 805 8Ly cgecy GGy 6'vY Sov €°6¢€ 1°6€ L'8¢€ 6°8S €cL 6°.S €729 L'GS L"9S9 6°GS €19 0'9% v .S 6vLL (o144
6'zv 08 9Ly tAra4 vy L'vy rAle) 4 G'8¢ €°6€ 1°8¢€ 8'8S ocL 8°'1S 6°L9 L'GS 298 299 028 8°'GS v’ .S 8601 6l
k44 8'61% Sy tAra4 L2y (o 44 8°6€ G'l€ 8',¢€ L'6€ 1°8S S'LL 6°.S S’'L9 L'GS G'9% €99 996 G'GS €19 L'v0oL 8l
oLy 0o'6¥% tAVA 4 (44 90 Ly v'6€ 179¢€ g'ee L'6€ 9°8S 6°0L 6°.S 809 098 0'LS ¥'99 298 €65 €19 966 A%
€L€ 6Ly 8'9% Lev €6€ €0c o'6€ €9¢ 8've 0'6€ 0°6S 20L ¥'6S 1°6G 8’85 9.5 G'9G ¥'9G L'GS tApA} Sv6 9l
€LE vov [Oe}4 ocy 8'8€ 0'0C 6°'8¢ v'o€ '8¢ 6'8¢€ 8°6S L'69 €29 989 ¥'29 €8S G'9S 1'8S (=] fAVAS] 68 1%
6°6€ [SR44 0'SY 8Ly 98¢ v'ee o6e L€ L'ov 0'6¢€ 109 6,9 8v9 819 ¥°'G9 6°'8S G'9S 29 €68 L°LS €8 Vi
AR 4 L'EY €'eY 9Ly 98¢ t 44 L'6€ G'8¢€ (A3 4 z26¢e €19 899 199 v'.S L°29 ¥'6S G'9S L'G9 9GS 028 26.L €l
A% 4 f 54 6Ly [ A4 0'6€ 6'EY o'6e [oue) 4 (o4 €°6¢€ €19 L'99 G'G9 €19 979 G'6S G'9G 999 8'GS 6'9S L'vL cL
€L L'Ev 6°'0% O'Ly [oNe}4 L'Ey o'6e tira4 Lzv €°6¢€ 109 0'S9 S'09 G'.S 829 8'8S G'9G G'/9 1’SS 695 069 L
Sy [ 4 9'0¥ 80 8Ly L'EY 6°'8¢ 9’ey [ 4 v'6€ 1°09 ¥'€9 YAVA<] AV} fAVAC) 6°LS ¥'98 0'89 GGG 879G 6°€9 oL
6Ly 9'er Sov 0% Svy L'EY 8'8¢ 8 vy v oy 1°6€ S°6S 909 8°LS 6°LS €99 049 €99 1'89 €69 029 8°'8S 6
k4 4 (o744 9'0v 90ov 0Ly L'EY 8'8¢ GGy €0or o'ov 0°6S 98 9°'8S 289 L'29 0'9% 299 089 1'8S9 915 L°€S 8
92y vy L'y L0¥ '8y S'EY 8'8¢ LSy Sov o'ov 0°6S z2ezs ¥'8S G'89 2'8S €vS 299 119 029 1°8S 9'8¥% L
8y 8 vy [oira 4 80 0'6¥% V'ey 6°'8¢ 9G¥ 9'0% 8°'6¢€ €8S 1'6¥% v'.S 1’89 €96 6'LS 299 L°29 89 069 S'ev 9
L'ev 'Sy L'vy (a4 L'6v f %4 o'6e LSy So¥ 1°6€ 9°LS 9'6¥% 2'SS 6'89 9'8S o'6¥% €99 299 L°29 6°.S '8¢ S
v'ey 8'S¥ VAVA 4 9Ly 14514 (44 26¢€ t 44 oy 8°'6€ 6°9S SLS 9cs 065 0'2c9 9G¥ 179G 8'v9 6°'€9 299 €ee 14
9'Ey 691 1'8v Lezy 8'6Y Lzv S'6e oey 1'6€ 8'6¢ LSS L' vS 9’6V 1'8S L'€9 ey G'LS €€9 695 095 282 €
3 4 (o314 28y Lzy 08 Szy 6°'6€ oLy o'6€ 6°'6€ 8vS 2°9% G617 829 829 S'6€ 889 8'L9 S'6% 89S L'ee 4
S'EY 8'LS 9Ly L'EY €05 (X474 4 2'8¢€ YAVAS 0'0% SvS 2'8S 1’05 1799 G'29 ' 9¢€ S'6S 009 ' 8% 6°.S 0'8L 3
06=X S=X 8L=X 06=X S=X 8L=X 06=X S=X 8L=X 06=X S=X 8L=X 06=X S=X 8L=X 06=X PS=X 8L=X
Bay (0zLX‘0p- 01 8L‘X‘0F-) (0zLX‘0 01 81L°X‘0) (0zLX‘0v 031 8L“X‘0OF) Bay (0zLX‘0p- 01 8L‘X‘0F-) (0zLX‘0 01 81L°X‘0) (0zLX‘0v 01 8L“X‘0OF) J00Qq w4 isiaid #3d
1HOINE ¥3ILN3ID 14371 1HOINE ¥{3ILN3IOD 1431
pu3 OV /I¥SdA - €D Hels OV /IS9A - €D 171 .;—l— DV/AISOA €D

s

A7

©Copyright, 2008 Berner International Corporation

%) MADE IN U.S.A.

Berner International Corporation New Castle, PA 16101 / USA / Telephone (724) 658-3551 /www.berner.com
Page 34



S0 SL baig jnsay 91249 100q
oL G'LE 0 oL G'LE 0 oL € Sl baig jinsay 91949 100Qq UoN
6 g'zce 0 6 g6 0 6 uiw/y (utwny)paads Bunjjepy uosiad
8 G'Le cL 8 G'8¢C F4% 8 S o8s awi) uonezijenb3 jeuly
L S'0€ v L G'/2 4 L € o9s awiy Beiooq Jouul
9 g'6C 9 9 g9z 9g 9 € o8s awi] 8so|) 100Q
S g6l o€ S G9lL 9€ S oL o9s awy] ||amQ uadQ J00Qg
gze 0/l¢ 14 6l v 14 9l vz 14 Sl o8s awi] uadQ JooQ
. . synsay
61 viL € g8l L € G'SlL cL € / uoneziienby 052 059 (4 o9s pouad uonezijenby
9l 8L 4 8l 0 4 Sl 0 c 31949 100 059 ooe Sl do9s pouad dn wuem
0 0 3 0 0 3 0 0 3 dn waep Jouvjul ooe 0 S00 do9s az1g dejs awiL
uonow uonow uonow uonduoseq SL SL
awiy | #dueysiq Jeaur awi] | @doueysiq | Jeaurq awi] | @ouejsiq | Jeaurq uonesod uopesadQ | uonesado anjep nun J9)joweled
uewny Jooq 48uu| Mooq 43InQ| B o dojs ues
LAQvY BWBaYOS UOIOBAPY
(2}
oL oL oL uo Jajsuel] jesH m
6 6 6 9|qissaidwoou] Mo|4 m
=3
8 8 8 s|qe) 99g |eAIS)U| OABS e
Z L L [WA awl] doyg mv
3
9 9 9 S00 oz1g dojs awiL Wv
S 0 ce S S juaisuel] Bpo sisAleuy -
14 000S S'ie 14 14 juejSUOD WNUIWN|Y $100Q ONEWOINY ‘UBWINH ‘}BUIGED JOOPIIY JOUSIXT o
o
a8
€ gce € 000S Sl € 0 €l € juejsuod Iy Baly Ue OVAH ‘JoUIqeD Jooply JOLRJU| ‘SSWN|OA IV |1V m.
[
@
S0 Sl 4 0 Syl 4 000 clL 4 uejsuo) ouUg sliem Buiping
€ 0 3 0 0 3 0001 0 3 z ul abieyosiq Joopiy
AKousnbaig PSTELTEYY
baiy PSTETIET Y B . . .
awi] inding wdy awi] abieyoasiq wdy awiy € ul uewnH ‘gqeD Jooplly ‘ueq4 DYAH 4oo(q ‘eoedsily Aemiooq =
°AeS s)insay 100Q 1y ueij OVAH =
- 1)
=
9 uy sdeopu3 ‘eoeds Jly J0USIXT / Joudju|
o ul Jesnya ‘sliem Buipiing
oLL 4 Baq@ 39|u] ued OVAH
(Jeaui asimadald Juaisuel] )
d,
SlgeLees | wd 101U] UBd DVAH 2
<
[} 1sd 19IUl UB OVAH 3
7 UOJOA Jeaul] uewnH UOROJ\ JeaulT] JooQg J8jnQ —=s— UONOA JesulT Jooq Jauu| —e— (165U o5IMeo0Id 1UBISUBIL) )
s|qel @9 wdy <
abieyosiq Jooq 4y o
Spuodag 2s¢ wdy (puipn)deopuz ‘Auz Jouelx3 m
o
g€ (3 14 0c Gl ol S 0 oz Eltlel deopu3z ‘Au3 Jousix3 w”
0 - 0 0 1sd deopug Aug Jouexg =
/ ,/ \ S 0 I1sd deopu3g ‘Aug Jousju|
0§ / \ \\ anjep nun uondussag
ol
00l / / w ‘ (23uim ‘puIm YBIH “ouell YBIH 100a 41y /M 3INqRSaA)
/ \ \ Sl o ¥O NOILLVINNIS
5
a
05t / /. i N 0z §
8
— 14
002 \ \
0¢
0S¢ \ \
5 - 4 - ge
0o€ oy

ydeis uono uonenwig

Berner International Corporation New Castle, PA 16101 / USA / Telephone (724) 658-3551 /www.berner.com

©Copyright, 2008 Berner International Corporation

Page 35

MADE IN U.S.A.




PuU3 OV /1S9A - O —e— MBS OV /I1S9A - O

oozt 9'66 z6L 8'8 v'8e 08l
| ) ) . . 00z
o'sz
ooe
- ose
* - - * L\*\\O’r - - L oo
- ost
t o0s
0'sS
- 009
- 0's9
L ooz
9°61L
9'8¢ z'8s
8'6€ 1'8€ Zer %4 ¥'8€ 0'6€ 6'6€ €°6€ 1'6€ ©'6€ z'6S 8L €85 ¥'€9 G°GS 025 095 S'.S 1'9S v'.S 00zl 1z
8°'6€ v'8e X4 601 '8€ 06€ 6°6€ z'6¢e 1°6€ '6E z'6S L2 85 £€€9 [eele] L°LS z'9s LS 095 'S 6vLL o0z
1'6€ z'8e v'EY 8°0v '8¢ 8'8¢ 6'6€ 1'6€ 1'6€ 5'6€ z'6S SLL ¥'8g 0'€9 2'SS €45 ¥'9g 8'9g 1°6S ] 8601 6L
1°6€ 08¢ Sey 8°0Y €8¢ '8¢ 6'6€ 0'6€ 1'6€ 5'6€ z'6s S ¥'8g 929 599 9.5 595 595 5SS €415 %01 8l
S'6¢ 6°.¢€ 9'er L0v €8¢ 8'9¢ 6'6€ 0'6€ 9'6€ 5'6€ 565 W) €85 €'Z9 565 0'8S 995 ¥'9g €65 ] 9'66 L
v'8e L2.€ Sev 0% €8¢ 1’62 8'6€ 6°8€ S.€ 5'6€ 109 8L 9'8g 219 z€9 €89 12°9S €89 z'ss LS 56 9L
1 9'.€ zer L0ov €8¢ 062 8'6€ 8'8¢ L'ze s'6€ 609 SLL 109 6'09 859 5’85 1°95 8’19 €65 z'LS v'68 S
6°L¢€ g€ 6zt 0% '8¢ oLe 8'6€ 8'8€ 12¢ 5'6€ €19 670 519 €09 z.9 9'8g 2°9S Y9 565 L'LS €v8 v
[iX:1 €€ L0t L0ov '8¢ X 8'6¢ '8¢ e'ee s'6€ AT 6'69 89 1'6S 629 5’85 195 Z's9 6'GS 025 z6L €L
[:1 zLe 1'6€ 0% '8¢ 0'ge 8'6€ 1'8€ see 5'6€ 9'L9 6'89 619 265 0'89 1’85 2°95 099 6°SS 6'99 VL zL
L'8¢€ (WX z6e 801 s8¢e v'SE 8°'6€ 98¢ 6°€e S6€ (A1} 119 129 585 629 S .S 995 8'99 v'SS 895 0'69 Ll
[:1 6°9¢ L'6€ 8°0v 5'8€ 8'Ge 1'6€ 9'8¢€ zve 5'6€ 009 5G9 ¥'09 9'sg 899 6'99 995 129 ae] 8'9g 6'€9 oL
z'8c 1°9¢ 0°6€ 80V 98¢ 1'9¢ 1°6€ s8¢ 9ve 9'6€ €85 529 €65 S6¥ 9'€9 €95 595 129 €S 6'9S 8'85 6
z'8e 9'9e 6'8€ 8°0v 9'8¢ 9'9¢ 1'6€ +'8€ 0'se 9'6€ v'is 6'6S 165 s'ov 865 'S ¥'9g 599 6'GS €49 L'€S 8
€8¢ v'oe 8'8¢ 8°0Y 98¢ (X 1'6€ '8¢ 9'ge 9°6€ S°LS LS 9'65 [X:14 €19 JARe] €95 €69 L'€9 8.5 CX:14 L
v'8e z'9e 1'8€ 8°0v 1'8€ =1 1'6€ €8¢ z'9e 1'6€ L'LS 0'sS 8'85 928 218 6Lt ¥'9g S'€9 €69 [AVEe] sy 9
s8¢ 6°G€ 9'8¢ 0% '8¢ 8°.L€ 1'6€ €8¢ 6'9¢ 1°6€ PALT) 128 0'8g 1'9S 909 R4 595 1’19 z's9 8'gg v'8e S
98¢ 9'se 9'8¢ oY 1'8€ z'8e 1'6€ z'8e 1€ 8'6€ 1'6S 0'LS 9'sS 0'8S 929 gLy 0'.S 1’95 €9 £'6g e'ee 4
'8¢ €ge 5'8€ 90ov 1'8€ 5'8€ 1'6€ z'8e 9'8¢e 6°6€ oS 2708 905 €89 529 L'ov 6°LS 128 S5 1'95 z'8z €
8'8¢ 0'se z'se 9ov 1'8¢ X1 8'6€ €8¢ v'6€ L'ov z'es 6°LS 9'st v'LG ¥'09 z'se 6°8S €0g sev ] L'ee z
8'8¢ L'vE S'L€ S 0ov ¥'8€ 1'6€ 8'6€ 8'8€ 6'6€ Sov €°1LS 5SS L'St Z'95 115 0'9€ 1'6S 6'8% 8'GY 1’85 0’8l 3
06=X t¥S=X 8L=X | 06=X #S=X 8l=X [ 06=X #S=X  8lL=X 06=X PS=X 8L=X [ 06=X #S=X 8L=X | 06=X ¥S=X  8l=X
Bay (0Z1L°X 0%~ 03 8L°X 0¥-) (0Z1LX0 ©3 81°X‘0) (0Z1*X 0¥ 03 8L°X 0OF) BAy (0Z1L°X 0P~ 03 8L°X‘OF-) (0Z1LX‘0 ©3 81°X“0) (0zZ1LX‘0r 03 8L°X‘0O%) dooQ w4 is1d 3d #13d
1HOIN ¥ILNID 1431 LHOIN ¥ILNID 1431
pU3 OV /1S9A - O HelS OV /ISOA - D 1H ‘MH DV/IS9A ¥D

Berner International Corporation New Castle, PA 16101 / USA / Telephone (724) 658-3551 /www.berner.com

s

©Copyright, 2008 Berner International Corporation

Page 36

A7

%) MADE IN U.S.A.



Appendix C - 3rd Party Research and Validations

. blue ridge numerics Phone: (434) 977-2764
c ( ( l O l ] 650 Peter Jefferson Place Fax: (43f‘c1|) 977-2714
U front CFD 'L_..- Suite 250 www.craesign.com
P Charlottesville, VA 22911 February 1, 2008

Berner International
Air Door Simulation Comparison

Analysis by: Apolo Vanderberg
Project Engineer, Engineering Services

Reviewed by: Jason Pfeiffer
Director, Engineering Services

Project Summary:

A computational fluid dynamics analysis was performed on a Berner International Air
Door to compare results to a typical Vestibule setup. Blue Ridge Numerics, Inc. was
asked to confirm that the models were run as accurately as possible. Berner
International wanted to verify that an Air Door could perform as well as a Vestibule,
or better under certain loading conditions. With this information Berner International
will submit a white paper to IECC to help change a code that requires Vestibules for
buildings. For both models, the loading condition used for the simulation was a worst
case scenario of winter with high traffic, and high wind. This transient simulation,
including motion of the doors and a person walking through the domain, was
conducted using CFdesign version 9.0 from Blue Ridge Numerics, Inc.

For each analysis, all setup conditions for the wind loading, temperature and the
timing of the events for the motion of the solids were given by Berner International.
Blue Ridge Numerics, Inc was asked to compare the results of each model given the
setup parameters and to ensure a high fidelity simulation and results.

Simulation Enhancements:

To ensure that the process and physics were properly captured by the analysis, some
minor enhancements were done to the simulation. The meshing was refined to
better capture temperature and velocity gradients in areas of high importance. The
Boundary Conditions for the inlet overly constrained the flow, so removing this
constraint allowed the high wind to develop correctly and act as the worst case
scenario for the comparison between the Vestibule and Air Door. The final item
altered was the Time Step Size. A smaller value was used to ensure that the motion
of the doors, person and sequence of events were captured accurately and that the
flow around these object would develop in a stable fashion.
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Conclusion:

Results from the simulations show that for the given loadings an Air Door can
perform as well, if not better than a Vestibule in high traffic conditions. To compare
the two models bulk temperatures were taken on cut surfaces within the interior
domain. These bulk temperatures were taken across the interior domain roughly six
(6) inches from the ceiling and roughly seven (7) inches from the floor. With these
data points the Air Door maintains about 30% warmer temperatures near the ceiling,
and roughly 40% warmer temperatures at the floor. The high traffic scenario
requires that the Vestibule doors overlap with their open dwell time which allows a
significant amount of heat loss. Figure 1 shows the temperature difference between
the Air Door (Left) and the Vestibule (Right) during the simulation.

P L ———

= - Y Loz, /)
Figure 1. Velocity vectors and temperature contours for Air Door (left) and Vestibule (right)

%cfde sl gn® blue ridge numerics

Upfront CFD
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Appendix D - Energy Savings Calculation
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Heat Application Equation used for Energy Calculation

Breeze Code Outline: Heat 10Aug2001
Rev. 06Aug2002
Author: David A. Johnson

Customer Input: Variable Units
Temperature Inside: Ti Degrees F
Temperature Outside: To Degrees F
Opening (door) Height: H Feet
Opening (door) Width: w Feet

Wind Speed: Vw MPH
Door Open Time: td Hrs/Week
Season Heating Time: tw Weeks
Cost of Heat: Hc $/MBTU
Cost of Electricity: Ec $/KWH
Air Curtain HP: Hp HP

Cost of Air Curtain: Ac $

Cost of AC Installation: Ai $
Calculate: Variable/Equation Units
Temperature Differential: Tdt=Ti-To

Air Density Inside: Ri=(14.696/(0.37*(460+Ti))) LBM/FTA3
Air Density Outside: Ro=(14.696/(0.37*(460+T0))) LBM/FTA3
Air Flow Rate Temp: Qt CFM

Qt=(0.48+0.0023*Tdt)*(40*H*W)*(((64.4*H*(1Ri/Ro))/((1+((Ri/Ro)*(1/3)))*3))10.5)

Heat Loss Temp: Ht=(Qt*((Ri+R0)/2)*0.241*Tdt)*60 BTU/HR
Air Flow Rate Wind: Qw=(0.5"H*W*Vw*88) CFM

Heat Loss Wind: Hw=(Qw*((Ri+R0)/2)*0.241*Tdt)*60 BTU/HR
Heat Loss Total: Htl=(Qt"2+Qw"2)*0.5*1.085*Tdt BTU/HR
Heat Loss/Season: Hs=(HtlI*td*Tw)/1000000 MBTU/HR
Heat Saved by AC: Hr=0.7*Hs MBTU/HR
Cost of Heat Lost no AC: Hn=Hs*Hc $/MBTU
Cost of Heat Lost w/AC: Hac=0.7*Hn $/MBTU
Cost to Run AC: Eac=(Hp*Ec*0.746*td*Tw) $
Payback: P=(Ac+Ai)/Hac Yrs
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Other Equations - Cool Application

Breeze Code Outline: Cool
14Aug2001
Author: David A. Johnson

Customer Input: Variable

Temperature Inside: Ti

Relative Humidity Inside: RHi
Temperature Outside: To
Relative Humidity Inside: RHo
Opening (door) Height: H

Opening (door) Width: w

Wind Speed: Vw

Door Open Time: td

Cooling Season Time:tw

Cost of Electricity: Ec

Air Curtain HP: Hp

Cost of Air Curtain: Ac

Cost of AC Installation: Ai
Calculate: Variable/Equation
Absolute Indoor Temp: Tai=Ti+460

Absolute Outdoor Temp: Tao=To+460
Natural Log PWS Indoor: Pwi

Units

Degrees F

%

Degrees F

%

Feet

Feet

MPH

Hrs/Week
Weeks

$/KWH

HP

$

$

Units

Degrees R
Degrees R

Pwi=(10440.4/Tai)+(11.295)+(0.027*Tai)+(1.2898E05*(Tai*2))+(2.478E09*(Tai*3))+(6.546*LN(Tai))

Natural Log PWS Outdoor: Pwo

Pwo=(10440.4/Tao)+(11.295)+(0.027*Tao)+(1.2898E05*(Tao"2))+(2.478E09*(Tao"3))+(6.546*LN(Tao))

Indoor PWS: Pi=exp(Pwi)
Outdoor PWS: Po=exp(Pwo)
Humidity Ratio Indoor: HRi=(0.62198)*(RHi/100*Pi)/(14.696(RHi/100*Pi))
Humidity Ratio Outdoor: HRo0=(0.62198)*(RH0/100*Po)/(14.696(RH0/100*Po))
Indoor Specific Volume: Vsi=(0.37*Tai)/(14.696(RHi/100)*Pi) ftA3/lbm
Outdoor Specific Volume:  Vso0=(0.37*Tao)/(14.696(RH0/100)*Po) ftA3/lbm
Indoor Air Density: Ri=(1/Vsi)*(1+HRi) lbm/ftA3
Outdoor Air Density: Ro=(1/Vso)*(1+HRo) Ibm/ftA3
Airflow Rate: Q CF
Q=(0.48+0.0023*(ToTi))*(40*H*W)*(((64.4*H*(1Ro/Ri))/((1+((Ro/Ri)*(1/3)))*3))*0.5)
Sensible Heat: SH=(1.085*Q*(ToTi)) BTU/HR
Latent Heat: HI=(4840*Q*(HRoHRI)) BTU/HR
Subtotal Heat Gain: HGs=HI+SH BTU/HR
Air Flow Rate Wind: Qw=(0.5"H*W*Vw*88) CFM
Heat Gain: HG=(1.085*(ToTi)+4840*(HRoHRI))*Qw BTU/HR
Heat Gain Total: HGt=((HGs"2+HG"2)"0.5) BTU/HR
Cost Heat Gain: Hgc=(HGt/12000*td*tw*Ec) $/Season
Savings by AC: Er=0.7*Hgc $/Season
Cost to Run AC: Eac=(Hp*Ec*0.746*td*tw) $
Payback: P=(Ac+Ai)/(Er-Eac) Yrs
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Other Equations - Freezer Application

Breeze Code Outline: Freeze 19Aug2001
Author: David A. Johnson

Customer Input: Variable Units
Temperature Inside: Ti Degrees F
Relative Humidity Inside: RHi %
Temperature Outside: To Degrees F
Relative Humidity Inside: RHo %
Opening (door) Height: H Feet
Opening (door) Width: W Feet

Wind Speed: Vw MPH

Door Open Time: td Hrs/Week
Cooling Season Time:tw Weeks

Cost of Electricity: Ec $/KWH

Air Curtain HP: Hp HP

Cost of Air Curtain: Ac $

Cost of AC Installation: Ai $
Calculate: Variable/Equation Units
Absolute Indoor Temp: Tai=Ti+460 Degrees R
Absolute Outdoor Temp: Tao=To+460 Degrees R

Indoor F: Fi=(10214.16/Tai)+(4.8932631)+(0.0053769056*Tai)+(1.9202377E07*(Tai’2))

Outdoor F: Fo=(10440.4/Tao)+(11.2946669)+(0.02700133*Tao)+(1.28971E05*(Tao"2))
Natural Log PWS Indoor:
Pwi=(Fi)+(0.35575832/1000000000%(Tai*3))+(9.0344688E14*(Tai*4))+(4.1635019*(LN(Tai)))
Natural Log PWS Outdoor: Pwo=(Fo)+(2.478068E09*(Tao”3))+(6.5459673*LN(Tao))
Indoor PWS: Pi=exp(Pwi)

Outdoor PWS: Po=exp(Pwo)

Humidity Ratio Indoor: HRi=(0.62198)*(RHi/100*Pi)/(14.696(RHi/100*Pi))

Humidity Ratio Outdoor: HRo0=(0.62198)*(RH0/100*Po)/(14.696(RHo/100*Po))

Indoor Specific Volume: Vsi=(0.37*Tai)/(14.696(RHi/100)*Pi) ftA3/lbm
Outdoor Specific Volume:  Vso=(0.37*Tao)/(14.696(RHo/100)*Po) ftA3/lbm
Indoor Air Density: Ri=(1/Vsi)*(1+HRi) lbm/ft*3
Outdoor Air Density: Ro=(1/Vso)*(1+HRo) lbm/ft*3
Airflow Rate: Q CFM
Q=(0.48+0.0023*(ToTi))*(40*H*W)*(((64.4*H*(1Ro/Ri))/((1+((Ro/Ri)*(1/3)))*3))*0.5)
Sensible Heat: SH=(1.085*Q*(ToTi)) BTU/HR
Latent Heat: HI=(4840*Q*(HRoHRI)) BTU/HR
Subtotal Heat Gain: HGs=HI+SH BTU/HR
Air Flow Rate Wind: Qw=(0.5"H*W*Vw*88) CFM
Heat Gain: HG=(1.085*(ToTi)+4840*(HRoHRIi))*Qw BTU/HR
Heat Gain Total: HGt=((HGs"2+HG"2)"0.5) BTU/HR
Cost Heat Gain: HGc=(HGt/12000*td*tw*Ec) $/Season
Savings by AC: Er=0.7"Hgc $/Season
Cost to Run AC: Eac=(Hp*Ec*0.746*td*tw) $
Payback: P=(Ac+Ai)/(Er-Eac) Yrs
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Aﬁﬁendix F - Author Biographies

David Johnson

David Johnson, Engineering Manager, has spent 19 years in the engineering field
and has been with Berner International Corp. for over 18 years. He has worked to
acquire a number of patents in his career including those for an Air Curtain digital
controller, a specialty application Air Curtain and Air Curtain nozzle design. A
member of the Air Movement and Control Association (AMCA), Johnson serves as
chair on the AMCA Air Movement Engineering Standards Committee and Air Curtain
Engineering Standards Committee and is Vice Chair for the AMCA Air Movement
Division. He has authored articles for the ASHRAE Journal and Air Curtain
application manuals and has participated in a USDA research study on Air Curtains.

Philip Thomas

Philip Thomas, Project Engineer, has been developing new products for over 14
years in a variety of markets including Automotive, Consumer and HVAC. He holds
patents covering Ball Valve Seals and Fire Protection Devices. He also has a patent
pending on Air Curtain Nozzle Design. His research utilizing Computational Fluid
Dynamics software to analyze environmental separation was featured in Machine
Design magazine.
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Appendix G - Company Biography
I

Berner International Corp. has established itself as the leading manufacturer of
air curtains/air doors and related products for over 50 years. All Berner air doors
are built with pride in New Castle, Pennsylvania. Our mission is to help our
customers save energy and create healthy, comfortable environments.

Our air doors support this mission by employing a controlled stream of air,
aimed across an opening, to create an air seal. This seal separates different
environments, while allowing a smooth, unhindered flow of traffic and an
unobstructed view through the opening. Because our air doors effectively
contain heated or air conditioned air, they can provide sizeable energy savings
and personal comfort when applied in industrial, commercial, and food service
settings.

Berner catalogues over 406 different configurations of air doors. To ensure our
units perform as stated, each air door is built by Berner technicians. In addition
to these catalogued items, Berner also does a large number of custom jobs,
working with engineers and end-users to create the best possible solution for
their specific applications. Berner International’s other products include air
entrance systems, strip doors and fabric ducts.

Berner International Corp. has been certified as a woman owned business by the
Women’s Business Enterprise National Council. We are members of the U.S.
Green Building Association, The Green Building Alliance, The Air Movement &
Control Association (AMCA), and The American Society of Heating, Refrigeration
& Air Conditioning Engineers (ASHRAE). For more information on our products,
please visit www.berner.com.
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