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Mullion sections are spliced
with the lower mullion fixed to
an internal spline and the upper
mullion slipping down over the

spline so that it is free to move. ——

Angle anchors; see 7.26. ————__|
All anchors and fasteners must

be detailed to guard against

galvanic action.

Infill panel or spandrel glass, an

opaque glass produced by fusing

a ceramic frit to the interior

surface of tempered or
heat-strengthened glass —— |

A continuous firestop is secured
between the wall and the edge of
each floor slab or deck to prevent —

Typ. Conditions of glazed curtain wall construction

il

the spread of fire.
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AlIr Barriers & Sealants

*Alr barrier materials act to reduce air leakage through a building
assembly.

*Sealant is a rubberlike, adhesive material, usually applied in liquid or
tape form used to seal a joint, gap, or crack against the passage of air and
moisture.

Ex.” s of air barrier materials:

Building wrap

gyp wallboard

polyethylene sheet plastic

Rigid foam insulation

liquid-applied membranes of various formulations,
caulking

Sealants

Gaskets

tapes and more.
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glass

Gasket
Lockstrip

Aluminum frame

Double glazing

gasket

lockstrip

Preformed solid tape
sealant

; B glass

sealant

Preformed solid tape W

Gaskets-strips of various fully cured
elastomeric (rubberlike) materials
manufactured in several different
configurations and sizes for diff. purposes
diff. configurations and sizes.

Preformed solid tape sealants- are used only
in lap joints, as in mounting glass in a metal
frame or overlapping two thin sheets of metal
a ta cladding seam

FIGURE 19.11

Some solid sealant materials. At the left,
two examples of lockstrip gaskets. At the
right, preformed solid tape sealants.
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Toyo Ito

Sendal Mediatheque
Location: Sendai-shi, Japan

http://angelamckenziedesign.blogspot.com/2013/03/toyo-ito-wins-pritzker-prize.html
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Wind

Wind can create both positive and negative pressure on a wall, depending

on its direction and the shape and height of the building.

The wall must be able to transfer any wind loads to the structural frame of
the building without excessive deflection. Wind-induced movement of the

wall should be anticipated in the design of its joints and connections.
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CURTAIN WALL

What is a curtain wall?

It is the exterior wall or covering of a building where by the wall is non-
Content J J y

structural.
_ Although the term is sometimes restricted to metal framed curtain
Glass Curtain Wall
. walls,
. Overview C . .
the above definition embraces many different construction methods
Research topics and materials including non-loadbearing precast concrete.
«  Attachment Systems
+  Air Barriers and Sealants Characteristics of a curtain wall.
Case study | *Typically non-structural.

* Rain Penetration and moisture *Keeps people In and weather out.
control «Allows for the penetrations of natural light
Case study 11 into ,the building. _
. Thermal Insulation and R -Does_n t carry any o!ead weight from the
values building besides its own dead weight.

»  Systems Comparisons Curtain walls differ from store-front systems

in that they are designed to span multiple floors,
and take into consideration design requirements
such as: thermal expansion and contraction
building sway and movement; water diversion;
and thermal efficiency for cost-effective heating,

»  System joints and connections

Metal Panel, rigid with Insulation

Research topics
+ Attachment System
« Air Barriers and Sealants

Case study | cooling, and lighting in the building.
* Rain Penetration and moisture
control Types
«  System joints and connections Stick curtain wall
Case study I

_ Unitized curtain wall
*  Thermal Insulation and R . .
values Panelized curtain wall
° Systems Comparisons Spandrel panel rlbbon gIaZing
Structural sealant glazing
Structural glazing
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CURTAIN WALL
Rain Penetration

In most curtain wall systems the joint between the infill panel (i.e., window or spandrel
panel)
and the structural mullion is usually designed to be part of a rain screen system

 Apressure-equalized cavity, connected to the R
exterior by the drain holes in the exterior caps, ’
and a pressure equalized rain deflector seal
between the outside surface of the glass and the
mullion cap.

The chamber portion of the cavity is composed of
the air seals connecting the inside face of the i
window glass and the spandrel panel metal pan, i

to the shoulder flanges of the structural mullion GEALED E
and other parts of the structural section BLAZING —=1 1
. . | ; ALuMiNuM mullion
« Controlled water penetration is water that pass — I b
through the inner most vertical plan of a test EQUALIZED 1 E_mmm MCORRECT
specimen but designed in a way to drain it back : BETAIL
out | E‘___:‘_:_"—— -~ HEI;TI':_
«  AAMA allows controlled water penetration spanprel | S——" _ _
while ASTM deems it a failure. sHase %_—fj;g;H ToEan ST g
T ———— - £ 7




Content

Glass Curtain Wall
. Overview

Research topics

+  Attachment Systems

« Air Barriers and Sealants
Case study |

* Rain Penetration and moisture
control

»  System joints and connections
Case study 11

*  Thermal Insulation and R
values

«  Systems Comparisons
Metal Panel, rigid with Insulation

Research topics

+ Attachment System

« Air Barriers and Sealants
Case study |

* Rain Penetration and moisture
control

«  System joints and connections
Case study I

*  Thermal Insulation and R
values

+  Systems Comparisons

CURTAIN WALL

CURTAIN WALL
Rain Penetration

The testing method mostly used for testing
installed windows is ASTM E1105 Water
Spray rack System

Standard Test Method for Field
Determination of Water Penetration of
Installed Exterior Windows, Skylights, Doors,
and Curtain Wall when water is applied
using a calibrated spray apparatus while
simultaneously applying uniform or cyclic
static pressure to opposite sides of the test
specimen by Uniform or Cyclic Static Air
Pressure is the “go to” standard when field
testing newly installed fenestration products.

BDG°



CURTAIN WALL

Connection
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Research topics
«  Attachment System |
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Case study | J
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control
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Case study I thermal
«  Thermal Insulation and R strip ‘

values :
«  Systems Comparisons il / EPDM

http://uk.saint-gobain-glass.com
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o Curtain Wall - 1.6 Million sq. ft. of low-e Case Study
Overview glass used in the curtain wall Bank of America Tower
- Frit pattern on glass covers
Research topics approximately 30% of each
Attachment Systems curtain wall piece, reflecting
o sarriersand AR 6096 of light where the full
ase study )
Rain Penetration and moisture  Pattern is used. Pattern opens
control up in middle to permit views
System joints and connections out
Case study 11 t ]
Thermal Insulation and R - Glazmg covers the entire
values facade. In angled parts of the

Systems Comparisons

building the aluminum & i il i
storefront holds the glass at the Eadabas
top of the structural space

Metal Panel, rigid with Insulation

Research topics allowing more natural light
Attachment System into the space as shown in the e
Air Barriers and Sealants -
Case study | dlagram below . i ] | o I—— 1
Rain Penetration and moisture B On_ floors that re(_:elve dII’?Ct "'--.,.,,Z/G/vr " ONISION GLAS i
control sunlight/have vertical shading, LS R | I j
System joints and connections the extra Iight bounces deeper i : o
Case study 11 into th d o0 th :
Thermal Insulation and R Into e Space ye Otheuseo | -
values reflective materials. & GRAOUNTEDFRT { | it 1 BN

Systems Comparisons : | ONVISION GLAS! s 1[0 ST




- Open floor plans and open Case StUdy

glazing around each floor allow

Content natural light to penetrate deep Bank of America Tower
Into the offices. This lessens the

Glass Curtain Wall need for artificial lighting, and

°  Overview adds a negligible amount of

iIncreased need for air
conditioning because the building
IS internal load dominated (more
energy is being used inside the

Research topics
+  Attachment Systems
«  Air Barriers and Sealants

Case study | s ) i i

« Rain Penetration and moisture building than 1S comlng_lnto the
control building via solar radiation or

«  System joints and connections heat transfer).

Case stuay 11 - - Viracon glass used with frit

* Thermal Insulation and R
values

+  Systems Comparisons

pattern printed onto the low-e
glass with an R-Value (a
measure of efficiency in thermal

Metal Panel, rigid with Insulation reSiStance) of 3.84.
- The building’s design has been

Research topics criticised for its overuse of
*  Attachment System glazing. While the frit pattern and
* AlrBarriersand Sealants low-e design of the glass allows
Casestudyl | for less heat transmition into the
* Rain Penetration and moisture T . .

control building, many believe this much
«  System joints and connections gIaZing Is still excessive,
Case study |1 especially for an internal-load
«  Thermal Insulation and R dominated building. In practice,

values however, the building still uses

+  Systems Comparisons less energy for lighting

artificial and heating than the
typical office-buiding.
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Exterior Wall Assembly Insulation

For commercial construction, the most common thickness are ¥4 monolithic and 1 inch insulating glass. The
Yainch glass is typically used only in spandrel areas, while insulating glass is used for the rest of the
building. The 1 inch insulation glass is typically made up of two ¥ - inches lites of usually atmospherically
air, in a residential construction , monolithic and 5/8 insulating glass.

An example of a method hiding spandrel areas is through shadow box construction (providing a dark
enclosed space behind the transparent or translucent glass).

Shadow box Spandrel
™ ey~ Aluminum or gatvanized
| == & Shadow box cawty - steel back pan with stifaners
Sealed 10 Interior as requred
: \ ’ Semi-ngid insulation
with vapor retardant
; , | foil face

’ FSK vapor retardam

Curanwall Sealed attachmaent| | tape al joints
framing as l :

lasr
lied detail 88 requined 8

oo ] Insulation o reduce

F e heat gainfloss to
{H- f B o =t | B0 S e l “shadow box" cavity

Frame seal 1o maintain . Cailnyg
cavity ar seal
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SYSTEM U-FACTOR

Thermal Insulation

.50

.45

340

.35

.30

.25

329

15

What is thermal insulation?

Thermal insulation is the reduction of heat transfer (the transfer of thermal
energy between objects of differing temperature) between objects in thermal contact or
In range of radioactive influence.

EX:

An manufacture that create glass curtain wall with thermal insulation is Kawneer’s
1600UT Curtain Wall System is designed to proactively address code requirements,
Including the International Energy Conservation Code

U-FACTOR Thermal simulations showing temperature variations from exterior/cold
Tripde Glazed Double Glazed side to interior/warm side.
Typical Performance Ranges Typical Performance Ranges
Cieuble Glaced,
1 D0UT Sywtam 4]
Tripla Glaced,
TEOOUT Syadgm =1 Tt lazed,
1&00UT Syatem™2
1600 Wall System™ 1600UT System™1 1600UT System™1
1" Insulating Glass 1* Insulating Glass 1-3/4" Insulating Glass
Tripda Claced|
1 &00UT Sytam ™2 - nr pe » . ) |
[
DB oW 092 G 16 18 020 O2E 024 036 O O3 032 CoeLD WARM
CENTER OF GLASS LLFACTOR
Thermal insulation performance Thermal insulation performance

http://www.kawneer.com/kawneer/north_america/catalog/pdf/Curtain_wall/1600UT--F.pdf
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Thermal Bridging

What is thermal bridge?

A thermal bridge, also called a cold bridge, is a fundamental of heat transfer where a

penetration of the insulation layer by a highly conductive or no insulating matarial.

Thermal bridging Curtain wall

The heat loss and gain that can occur at
thermal bridges, condensation problems
may also occur. One of the most prevalent
locations for this risk is at fenestration
Interfaces  with  adjacent  systems.
Positioning of skylights, doors, windows,
window walls, curtain walls, and other
fenestration within the thickness of a wall
or roof element.

Advanced thermal modeling was

SH D S Y

used to predict thermal |

through curtain wall.

http://en.wikipedia.org/wiki/Thermal_bridge


http://en.wikipedia.org/wiki/Heat_transfer
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Curtain Wall R- value (thermal resistance)

A good thermal break and high R-value (values as high as R-7 are possible with triple-
glazed systems). Also, the use of low-e and spectrally selective glass coatings can
significantly reduce energy loads and improve comfort close to the wall..

EX. KAWNEER MANIFUCTURE
1600 Wall System®3 is an inside / outside glazed captured curtain wall

2.1/2" Typ.
.'
=|C
¥ - SPANDREL “
=
= E VISION Vision Area
=
a— i Example Glass U-factor = 0.48 Btuw/(ft"- h °F)
Ei g VISION Vision Area =5(9+8+4)=10501t"
. Total Area (Vision) = 5'2-1/2"(9'3-3/4"+8' 2-1/2" + 4' 2-1/2") = 1132 1
= : Percent of Vision Glass = (Vision Area + Total Area)100
o =(105.0 + 113.2)100 = 93%
- | SPANDREL
<o Spandrel Area
= Example Spandrel R-value =15 (ft* h - °F)/Btu
= Spandrel Area =5(6+3)=45.01f
5|2 VISION
Total Area (Spandrel) = 5'2-1/2*(6' 2-1/2" + 3' 3-3/4") = 49.6 fi*
o Percent of Spandrel = (Spandrel Area + Total Area)100
f S T =]

|' ] _ = (45.0 + 49.6)100 = 91%
5-0"
DLO.

http://www.alcoa.com/kawneer/north_america/catalog/pdf/1600_Wall_Sys3--A.pdf
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Glass Curtain Wall Chart

Manufacture : Kwaneer : 1600 wall system

ADVANTAGE DISADVATAGE

Standard infill option are 1/8” Curtain walls do not have any uniform
characteristic

Integral vertical exterior cover and increase light pollution
thermal barrier reduce installed cost

Painted finishes in standard and custom

choices

does not require scaffolding walls offer less insulation, which may
mean higher heating and cooling bills.

Two color option

http://www.alcoa.com/kawneer/north_america/catalog/pdf/1600_Wall_Sys3--A.pdf
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Hearst Building, New York City, USA

http://www.alcoa.com/kawneer/north_america/catalog/pdf/1600_Wall_Sys3--A.pdf
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Hearst Building, New York City, USA

OVERVIEW

» Hearst Tower in New York City, New York is
located at 300 West 57th Street on Eighth
Avenue, near Columbus Circle.

. The tower — designed by the architect
Norman Foster and constructed by Turner
construction — is 46 stories tall, standing 182
m (597 ft) with 80,000 m? (856,000 ft?) of
office space.

ADAVANTAGE/ STRENGTH

*The roof collects rainwater and, instead of
directing it into the sewer system, uses it to
water plants throughout the building and to
replace moisture lost through air
conditioning..

http://www.alcoa.com/kawneer/north_america/catalog/pdf/1600_Wall_Sys3--A.pdf
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Hearst Building, New York City, USA
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Vertical metal Channel
Air barrier
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INSIDE

Leaky sealant / OUTSIDE
joint T
WIND
Leaky sealant
joint
. INSIDE

OUTSIDE

Sealant joint is at the outside face
of the panels, where it is wetted
during a storm

Sealant is located on the inside of
the panels where it remains dry,
air leakage through the joint is
Insufficient to transport water
through the joint, and no water
penetrates.

Fundamentals of Building Construction, Materials & Methods. Pg. 793
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Pre-Engineered
Struchure

Open-joint rainscreen facade systems control rain penetration, maintain
ventilation, and provide thermal insulation.

http://assets.hunterdouglascontract.com/documents/facades/facades_brochure.pdf

1. Ventilation

2. Drainage Channel
3. QuadroClad Pannel
4. Cavity

5. Thermal Insulation
6. Loadbearing Wall
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What is insulated metal panel?

Insulated metal panels are rigid foam sandwiched between two sheets
of coated metal. They are molded in a variety of styles and sizes depending on application.

Advantages

* Insulated metal panels allow for quick and easy installation

* insulated metal panels often require fewer structural supports because
of their enhanced spanning and load bearing capabilities

»  Metal roof and wall panels require minimal maintenance and last 40

years or more.

* Insulated metal panels are wind, water, fire, hail, insect and rodent
resistant. They also perform well in seismic areas.

Normally used in industrial buildings such as:

* Airport Hangars

*  Churches

*  Bank buildings

*  Manufacturing buildings
+ Offices

*  Sports facilities

* Schools

The most common used substrates for insulated metal panels are G90
Galvanized steel, AZ 50 aluminum-zinc coated (a792) steel and aluminum for

both interior and exterior faces.

Fundamentals of Building Construction, Materials & Methods. Pg. 793
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The testing methods used is: ASTM E 331 and ASTM E 1646

Metal panel with insulation

Water Penetrations

Insulated metal panels offer a
complete hidden fastener system that
typically includes the vapor barrier,
air barrier and water barrier along
with a high efficiency insulation
system.

A complete panel assembly mounted
vertically containing panel side joints 1 | | ST
should be tested in accordance with The ASTM E 331 testing is performed by applying
ASTM E 331 with no uncontrolled  water to the exterior of the test specimen while

water leakage at a minimum of 6.24  lowering the pressure inside by means of an air

psf air pressure differential for wall ~ chamber built on the inside or opposite side of the test
panel assemblies and in accordance  specimen
with ASTM E 1646 with no

uncontrolled water leakage through

the panel joints at a static pressure of

12 psf for roof panel assemblies.
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http://www.youtube.com/watch?v=n5dL9M18ZnQ
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STEP 2

Push top of

panel flush

against head

structural

STEP

Secure top
of panel with
clip and

screws
Corner BT
Panel N

STEP S

Install clip ]
and screws
at intermediate

structural

STEP 1

Align panel edge\

with corner line

STEP 2
Secure bottom
of panel with

clip and screws

|
po

Metal panel with insulation

Water Penetrations

Head

Interior Structural

Vapor

Structural
Corner ( roquired)
Flashing

STEP 1
Set bottom of panel
on base flashing

Base
Structural

+  SETTING THE PANEL

STEP 3
Plumb panel
with level

Install Rivets—"
At Specified
Spacing

ing.

Install Fi:iwels)L : [

At Specified
Spacing

Panel

I,-Intermedi:rte

Erected Wall/
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Thermal Bridging

The high thermal conductivity means that steel
construction systems, both the structural frame
and cladding, must be carefully designed to
minimize unwanted heat flows. For example,
built up cladding and composite (sandwich)
cladding panels with steel skins are designed
to keep thermal bridging to a minimum by
ensuring that steel elements are not
continuous through the cladding e.g. for a built
up cladding system as shown in the figure
below a thermal break is provided beneath the
bracket in the spacer system.

http://www.todaysfacilitymanager.com/pdfs/sMBCI_IMP_White_Paper.pdf
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R- value (thermal resistance)

How to find the R- value?

The thicker it is, the greater the R-value. For
example, for a particular type of insulation board, a
2-inch-thick board will have twice the R-value of
the 1-inch-thick board.

Equation 2: R-value = 1/ C-value

If the C-value is 0.5, then the R-value is 2.0. One Product Specification

can calculate it from the equation for C-value in
Equation 1 above:

Equation 3: R-value = thickness / K-value

Thus, iIf the thickness is 1 inch, and the K-value is
0.25, then the R-value is 1 divided by 0.25

oS

|’H&

INTERIOR FACE Shadawline
K5360PS (Optima) Pand Y
EXTERIOR FACE smooth

36" Coverage (40%, 30" & 24° optional)

Panel Thickness 2212 yy
R-Value 7.5 perinch
Panel Width 24" 30" 36" 40"
Lengths 6-0"to 200"

Joint Configuration

Couble tongue and groove interlocking rainscreen joint

1/8" vertical application, 3/8™ horizontal application,

Reveals optional 1" to 6° horizontal application

Exterior Face 22 Ga.. smooth profiled G-90 galvanized or Galvalume®
prepainted steel

interior Face 26 Ga. Shadowline prnﬁled (3-890 galvanized or
Galvalume® pre-painted steel

Orientation Horizontal or Vertical

Product Code KS360P3
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