NATIONAL CERTIFIED TESTING LABORATORIES

FIVE LEIGH DRIVE . YORK, PENNSYLVANIA 17406 = TELEPHONE (717) 846-1200
FAX (717) 767-4100
www.nctlinc.com

ANSI/NFRC 400-2017
AIR LEAKAGE PERFORMANCE TEST REPORT SUMMARY
RENDERED TO:
KOMMERLING USA, INC
3415 Stanwood Blvd., Building 1
Hunstville, AL 35811

PRODUCT TYPE: Dual Action Tilt and Turn
SERIES/MODEL: “76 MD”

Title Summary of Results
Total Air Leakage 0.71 L/sec (1.50 scfm)
Extraneous (Tare) Air Leakage 0.66 L/sec (1.40 scfm)
Net Specimen Air Leakage 0.05 L/sec (0.10 scfm)
(001 st esaured

Test Completed: 11/21/18

Reference must be made to NCTL Report Number NCTL-110-21226-2 dated 02/25/19 for complete test sample
description and data.

For National Certified Testing Laboratories

Performed By: Reviewed By:

P / ,
S Ly / @%ﬁj%ﬁi%

.
/“-'m SIGHATURE ...

Justin L. Bupp Raymond W. Lamb, PE
Laboratory Manager Person In Responsible Charge
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Report Number
Report Date

Report To

Date Testing Started

Date Testing Completed

Specification

NATIONAL CERTIFIED TESTING LABORATORIES

FIVE LEIGH DRIVE . YORK, PENNSYLVANIA 17406 = TELEPHONE (717) 846-1200
FAX (717) 767-4100
www.nctlinc.com

NCTL-110-21226-2

02/25/19

Kommerling USA, Inc

3415 Stanwood Blvd., Building 1
Huntsville, AL 35811

11/21/18
11/21/18

ANSI/ NFRC 400-2017 “Procedure for Determining Fenestration Product Air
Leakage”

Description of Sample Tested

Note: All dimensions are in the order (Width x Height x Thickness) unless otherwise noted.

Model/ Series
Configuration

Frame Size

Vent Size
Viewing Area
Frame and Vent Type

Joint Construction

Glazing Components
Overall
Glass Thickness

Coating

Laminate Glass

Spacer Type/ Size
Fill

Glazing System

Weatherstrip

Type
Location

Type
Location

H76 MDH
Dual Action Tilt and Turn

Overall
1200 mm x 1499 mm (47.25" x 59")

1124 mm x 1422 mm (44.25" x 56")
959 mm x 1257 mm (37.75" x 49.5")
Extruded Vinyl

Frame and Vent
Mitered, welded

31 mm (1.22") Nominal

(1) Lite of 6 mm (0.222") tempered glass to the exterior and (1) lite of laminate
to the interior

A Vitro formerly "Solarban 70XL" sputter-type low emissivity coating (€=0.018
PPG) was applied to glazing surface no. 2.

(2) Lites of 5 mm (0.185") nominal annealed glass separated by a 2.29 mm
(0.090") “Sentry Glass Plus” interlayer

13.67 mm (0.538") Aluminum spacer (Type Al-D)
Argon 90% single probe per client

Interior glazed with a silicone and bulb-vinyl back-bedding, a snap-in (3)-leaf
dual durometer rigid vinyl glazing bead

(1) Strip bulb-vinyl
Frame perimeter

(1) Strip single-leaf dual durometer
Frame perimeter

Professionals In The Science of Testing
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Kommerling USA, Inc.

Weatherstrip (continued)

Type
Location

Operating Hardware
Locks
Type
Location

Keeper

Type
Location

Hinge Hardware

Type
Location

Type
Location

Auxiliary

Type
Location

Reinforcement
Type
Thickness
Location

Type
Thickness
Location

Weep Description
Size
Location

Size
Location

Size
Location

Size
Location

Size
Location

Interior/ Exterior
Surface Finish

Sealant

Insect Screen

NCTL-110-21226-2

(1) Strip single leaf vinyl
Vent perimeter

Single handle (9)-point integrated lock system
711 mm (28") From bottom of the lock stile with; (2) lock points on the top rail
and stiles and (3) lock points on the bottom rail.

Metal
Corresponding lock locations on the frame

(3)-Bar
Dual action hinge
Top of the hinge stile and jamb

Tilt pin
Bottom of the hinge stile and jamb

Plastic vent guide
546 mm (21.5") From the lock jamb on the head, 216 mm (8.5") from the top of
the lock jamb, 292 mm (11.5") from the lock jamb on the sill

U-Shaped galvanized steel

2.16 mm (0.085")

Frame and vent perimeter; secured with (4) screws evenly spaced at the head
and sill and (5) screws evenly spaced at the jambs

Contour-shaped galvanized steel
1.78 mm (0.070")
Below the glazing at the vent perimeter

25 mm (1") Wide by 5.08 mm (0.20") high
19.7 mm (7.75") From each end and midspan of the sill

25 mm (1") Wide by 6.35 mm (0.25") high
127 mm (5"), 521 mm (20.5") and 108 mm (42.25") From the lock jamb on the
sill in vent track

25 mm (1") Wide by 5.08 mm (0.20") high
203 mm (8"), 559 mm (22") and 914 mm ( 36") From the lock stile on the
bottom rail

25 mm (1") Wide by 5.08 mm (0.20") high
203 mm (8”) From each end of the top ralil

25 mm (1") Wide by 5.08 mm (0.20") high
121 mm ( 4.75") From each end of the head

White vinyl (PVC)
No apparent sealant applied

No screen employed
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Kommerling USA, Inc. NCTL-110-21226-2

Test Results - ANSI/NFRC 400

Paragraph Test
4G Operating Force
NAFS

Initiate Motion (report only) = 31N (7 Ibf)

Maintain Motion - Opening = <27N (6 1bf)

Maintain Motion - Closing = <27N (61bf)

NOTE: The results above represent the maximum force among all sash tested.

Paragraph Test
4 Air Leakage Resistance

ASTM E283-04(12)
Air Infiltration at 75 Pa (1.6 psf)

Air Temperature = 21°C (69.8° F)
Atmospheric Pressure = 762 mm Hg (30 "Hg)
Relative Humidity = 36%

Total Air Leakage = 0.71 L/sec (1.50 scfm)
Extraneous (rare) Air Leakage = 0.66 L/sec (1.40 scfm)
Net Specimen Air Leakage = 0.05L/sec (0.10 scfm)

Air Leakage Rate = 0.1L/(sece m?)
= (0.01 scfm/ft2)  measured
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Kommerling USA, Inc. NCTL-110-21226-2

The listed results were secured by using the designated test methods and were corrected to standard
atmospheric conditions as required. Any modifications necessary to achieve the listed results are listed in
Appendix A to this report. The airflow measuring equipment was calibrated using precision fixed orifice air flow
plates attached to a 48" x 72" calibration buck. The most recent calibration of the equipment was completed
within (6) months of the test date listed on the report and is verified on a monthly basis.

Location of Air Seal (s appiicabie)

Flush Installation Fin Installation Flange Installation

This test report was prepared by National Certified Testing Laboratories (NCTL), for the exclusive use of the above
named client. The results are for the particular specimen tested and do not imply the quality of similar or identical
products manufactured or installed from specifications identical to the tested product. The test specimen was
supplied to NCTL by the above named client. NCTL is a testing lab and assumes that all information provided by
the client is accurate and does not guarantee or warranty any product tested or installed. All tests were conducted
in compliance with the ANSI/NFRC 400 and ASTM E283 requirements. This report may not be reproduced,
except in full, without the written consent of NCTL.

Air Infiltration values included in this report are not meant to be used for NFRC labeling purposes. Official NFRC
Rating values may be obtained by submitting this report to an NFRC Licensed Inspection Agency for
certification purposes. Only those options identified on a valid Certificate of Authorization (CA) are to be used for
labeling purposes. An estimate of the experimental uncertainty for these results is available upon request.

Detailed drawings were available for laboratory records and compared to the test specimen at the time of this
report. A list of the component drawings reviewed for product verification is included as an appendix to this
report. A copy of this report along with representative sections of the test specimen will be retained by NCTL.
This report does not constitute certification or approval of the product, which may only be granted by a certification
program validator or recognized approval entity. All tests were conducted in compliance with the referenced
specifications.

National Certified Testing Laboratories

Performed By: Reviewed By:
e

v /j Ty
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// - r / // [ bty @«://é/f Lond
Justin L. Bupp Raymond W. Lamb, PE
Laboratory Manager Person In Responsible Charge
JLB/ dro
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APPENDIX A

Section 1:
Modifications to the Test Specimen to Achieve the Listed Results

Any modifications (if applicable) are included in the test specimen description listed in this report.

Section 2:

Component Drawings, with Applicable Part Numbers, Manufacturing and Modeling Details, were Reviewed (as
submitted) for Product Verification
(Reference: NCTL-110-21226-2)

See Attached Documentation;
any deviations noted.

Note: The above referenced component drawings along with representative sections of the test specimen will be retained
per procedure by NCTL. This testing facility assumes that all information provided by the client is accurate.

Section 3:
Identification Date Page & Revision
Original Issue 02/25/19 Not Applicable
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REVSONS.

[arv. | earTao. | ] DESCRIFTION MANUFACTURER
1| 76771 MAIN FRAME. RIGIDVINT. PROFINE |
2 78271 [SASH, RIGID VINYL T PROFINE
3 2352 [1-14" 1G. LAMINATED GLAZING BEAD, RIGDVINYL | PROFRE |
4 | PURCHASE [FRAME GLAZING GASKET, EFDM RUBBER 700UR | PURCHASE
5 | FURGHASE JNT. FRAME GASKET, EPDM RUBEER 70 DUR PURCHASE |
e PURCHASE sasH sasker, epom RUBBER 70 DUR PURCHASE
— : = e R ———
' V308 100" X 1,035 X 0.076 SASH REINF,, GALY. STEEL PROFINE
8 V280 |1.05 X 0.070" SASH GLAZING REINF,, GALV. STEEL | PROFINE

Riv DISCRIPTION

TEST SPECIMEN COMPLIES
WITH THESE DETAILS. ANY
DEVIATION IS NOTED.
REPORT NO. 21226-2
TEST DATE: 11/21/18

|1
DATE

e v el — =

KOMMERLING LISA, INC.
3402 STANWQOD BOULEVARD
HUNTSYILLE, AL 35819

SERIES 76 MD VINYL TILT-TURN WINDOW

.M. IMPACT
B.0.M. AND GLAZING DETAILS
[ DRy e o, ,l-. Trev
JRM _ L17-0032 | -
S s [OME 12,/21/2017 [¥0T3 OF 3

ROBERT J. AMDRUSO
FL. P.E.ND. 49732

12472 LAKE
UNDERHILL RD
NO. 148
QRLANDD, FL 32628
rogert. amorusofl
comcast.nel
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INTERIOR

TYPICAL CROSS
SUCTION FOR PARTS
TOENTIFICATION
EQUAL LEG FRAME

TYPICAL CROSS m_.._&u._._cz FOR PARTS

768171 MAIN FRAME
EOUAL LEG RIGID VINYL,

Fomyp””

3 2 32MM GLAZING
moc..r LEG xﬁ_o VML BEAD RIGID Virv,

ﬂU £
<m,=.93. HICK @ W

e —
@t

@_zq. FRAME GASKET
L] Z0DUR, EPDM RUBBER 70 DUR.

TEST SPECIMEN COMPLIES
WITH THESE DETAILS. ANY
DEVIATION IS NOTED.
REPORT NO. 21226-2

TesT gate: 11/21/18

M

KOMMERLING USA, INC.
3402 STANWOOD BOULEVARD
HUNTSVILLE, AL 3581)

SERIES 76 MD VINYL TILT-TURN WINDOW

L.M. IMPACT

CROSS SECTIONS & COMPOMENTS
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MANUFACTURER: TTACER
CARDINAL XL-EDGE (8S-D)
R v GAS & PERCENTAGE:
I_l/ 1] 00 90% ARG
§GAP WIDTHS:
0.538"
SPACER MATERIAL: CARDINAL STAINLESS STEEL
PRIMARY SEALANT: POLYISOBUTYLENE (PIB)
SECONDARY SEALANT: SILICONE |TEST SPECIMEN COMPLIES
————— |WITH THESE DETAILS. ANY
DEVIATION IS NOTED.
REPORT NO. 21226-2
TEST DATE: 11/21/18
A) THICKNESS OF SEALANT BETWEEN GLASS : .015" B) SPACER HEIGHT: .310"

D)SECONDARY SEALANT HEIGHT: .153"
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4-Cardinal' IG

XL Edge Simulation Model

The purpose of this guide is to help properly model the XL Edge seal system when performing
Therm window simulations.

XL Edge geometry.
Shown here is the proper XL Edge geometry that should be used for thermal models. This
geometry is also included within the attached XL Edge.dxf CAD file.

Some important items are:

- PIB thickness is 0.015".

- Spacer back even with glass edge.

- Stainless steel thickness is 0.0045" for most airspaces.

TEST SPECIMEN COMPLIES
WITH THESE DETAILS. ANY
DEVIATION IS NOTED.
REPORT NO. 21226-2

TEST DATE: 11/21/18

| I |
Thermal conductivity

The following thermal conductivity values should be used when modeling XL Edge.

- Silicone: 0.202 BTU/hr-ft-F {0.350 W/im-K)

- PIB: 0.116 BTU/hr-ft-F (0.200 W/m-K)

- Desiccant: 0.017 BTU/hr-ft-F (0.030 W/m-K)

- Stainless Steel: 8.197 BTU/hr-ft-F (14.187 W/m-K}

Cardinal's stainless steel alloy has a lower thermal conductivity than the default “buffed stainless” value
listed in the NFRC 101-2008EQA21.pdf document “Procedure for Determining Thermophysical Properties
of Materials for Use in NFRC — Approved Software Programs”. Cardinal's XL Edge SS Spacer System
Conductivity is listed separately in this document on page 23. For specific information on the NFRC
“Procedure for Determining Thermophysical Properties of Materials for Use in NFRC - Approved
Software Programs”, please go to the following web site. http://www.nfrc.org/documents/NFRC101-
2006E0A21.pdf

The effective thermal conductivity of the edge seal system (K.y) is recently being referenced more often

within the industry. For a 12" XL Edge airspace, the overall edge seal Ky is 0.19 BTUthr-ft-F (0.33 W/m-
K.) Ken is dependant on air space width, but generally %" airspaces are used for this calculation,
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SPACER GEOMETRY FOR XL EDGE SIMULATIONS

\ﬂ/

) @15)MAX-0.0045"
_ (017) MAX-0.006"

iy o
|| 1

——
157 _ ) |._|
014 MAX—0.0045
022 MAX-0.006"
) N- R.O12
319
R.007
(039) |
010
N e AN
Ve
4 OF RIBS 43*
VARIES | L o057
‘w_-.
REF

MATERIAL: 201 STAINLESS STEEL

*
P/N NAME A B WALL RIBS
38-065] 6.5 | 236064 |.0045] 1
I58-073] 7.9 | 2761104 |0048] 1
58-080] 8.0 |[295 |123 |.0043] 2
S9-098| 98 | 365).194 [.0043F] 3
56-105] 109 | 35a] 222 [.0048] 3
S0"112 | 11,5 428|250 [.0045] 3
56-115 | 11.5 | .4381.8260 |.0045]| 3
|sa-122| 12.2| .450 2es(.0045] 3
8e-130] 13.0 | .492].32¢C [.0043] 3
87-120] 134 [ .a92].320 |.00& )
57=145] 149] & 278|.006& 3
157-156| 15.6] .602] .430].006 3
s7-160] 160 | 610 | .438|.008 7
87-163] 16.9]|.630 | .438]|.006 7
[57-175] 175|669 | .497].006 7
S7-195] 19.5].748 | 576|.006 9
s7-210] 210 | 807] 633 | 006 )

TEST SPECIMEN COMPLIES
WITH THESE DETAILS. ANY
DEVIATION IS NOTED.
REPORT NO. 21226-2

TEST DATE: 11/21/18

CARDINAL IG
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	KOMMERLING USA, INC
	PRODUCT TYPE:  Dual Action Tilt and Turn
	For National Certified Testing Laboratories
	Date Testing Started 11/21/18
	Date Testing Completed 11/21/18
	Description of Sample Tested
	Note: All dimensions are in the order (Width x Height x Thickness) unless otherwise noted.
	Model/ Series “76 MD”
	Glazing Components
	Overall 31 mm (1.22") Nominal
	Glass Thickness (1) Lite of 6 mm (0.222") tempered glass to the exterior and (1) lite of laminate to the interior
	Coating A Vitro formerly "Solarban 70XL" sputter-type low emissivity coating (e=0.018 PPG) was applied to glazing surface no. 2.
	Laminate Glass (2) Lites of 5 mm (0.185") nominal annealed glass separated by a 2.29 mm  (0.090") “Sentry Glass Plus” interlayer
	Glazing System Interior glazed with a silicone and bulb-vinyl back-bedding, a snap-in (3)-leaf dual durometer rigid vinyl glazing bead
	Weatherstrip
	Reinforcement
	Type U-Shaped galvanized steel
	Thickness 2.16 mm (0.085")
	Location Frame and vent perimeter; secured with (4) screws evenly spaced at the head and sill and (5) screws evenly spaced at the jambs
	Type Contour-shaped galvanized steel
	Thickness 1.78 mm (0.070")
	Location Below the glazing at the vent perimeter
	Weep Description
	Size 25 mm (1") Wide by 5.08 mm (0.20") high
	Location 19.7 mm (7.75”) From each end and midspan of the sill
	Size 25 mm (1") Wide by 6.35 mm (0.25") high
	Location 127 mm (5”), 521 mm (20.5”) and 108 mm (42.25”) From the lock jamb on the sill in vent track
	Size 25 mm (1") Wide by 5.08 mm (0.20") high
	Location 203 mm (8”), 559 mm (22”) and 914 mm ( 36”) From the lock stile on the bottom rail
	Size 25 mm (1") Wide by 5.08 mm (0.20") high
	Location 203 mm (8”) From each end of the top rail
	Size 25 mm (1") Wide by 5.08 mm (0.20") high
	Location 121 mm ( 4.75”) From each end of the head
	Interior/ Exterior
	Surface Finish White vinyl (PVC)
	Sealant No apparent sealant applied
	Insect Screen No screen employed
	Test Results - ANSI/NFRC 400
	Paragraph Test



