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Contemporary glazing solutions and future transpare nt solar control systems with regards to building e nergy 
management

K. Moens – Advanced Interlayers Division – Solutia inc.

Abstract

• Solar & energy management  has become a standard requirement
• Multitude of glazing options
• Where should a designer focus on

• Raw material control can also contribute to green buildings and eco-friendly façades. 
• Today’s building designs demand more and more from glass systems. 
• Recently developed structural pvb interlayers can provide an overall solution

These new solutions provide the architectural marketplace with new, cost-effective options for 
controlling energy loads and building materials footprint while offering the opportunity to create 
truly distinctive glazing appearance.

Malaysia Glass conference 2011
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1. Contemporary design

“Architecture is a design process which involves planning, designing, creating, erecting, 
constructing and executing construction of various types of buildings that are 
functionally efficient , economically viable and aesthetically pleasing . “
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1. Contemporary design

“At the cutting-edge of contemporary architecture, there are many trends, but three stand 
out: height, sustainability, and bio-inspired designs . Many future architectural trends 
are likely to unfold, but these three are currently popular, and likely to remain so for at 
some time, especially sustainability.”



However… the race for the ultimate 
tower continues….

1. Contemporary design – height inspired

“Over a dozen supertall buildings are planned around the world for the 2010s. One of them; the supertall 
Nakheel Tower (Al Burj) is being planned for construction in Dubai. This tower is expected to be +1000m in 
height, dwarfing Burj Dubai (800m), and raising many new challenges for designers and engineers….”

X-seed 4000 - Tokyo

!
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1. Contemporary design - sustainable

“Sustainable design is the thoughtful integration of 
architecture with electrical, mechanical, and 
structural engineering. In addition to concern for the 
traditional; aesthetics of massing, proportion, scale, 
texture.”

“The facility design team needs to be concerned 
with long term costs: environmental, economic 
and human. “

Antilla “Green” Tower – Mumbai

Perkins + Will’s 

“As humans spend about 75% of their time in 
buildings on average, even a small increase in 
efficiency can translate into large energy savings and 
ecological value. “

“Strategies include passive solar design which takes 
into account the path of the Sun to minimize the need 
for artificial heating and cooling, excellent insulation, 
solar panels for roofing, solar heating for pools and 
other high-volume water applications, and many 
others.”



1. Contemporary design – bio inspired

Architect Santiago Calatrava

City of Arts and Sciences 

Bio-inspired future architectural trends include 
either buildings in ways resembling nature, either for 
aesthetic, practical, or environmental purposes, or 
actually integrate living systems into the building, again 
for either aesthetic, practical, or environmental 
purposes
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1. Contemporary design

“Architecture is a design process which involves planning, designing, creating, 
erecting, constructing and executing construction of various types of buildings that 
are functionally efficient , economically viable and aesthetically pleasing . “

How will these new trends influence contemporary  glass design & materials?

� Higher buildings: weight, loads, safety, material cost, design limitations...

� Bio inspired buildings: colors, flexibility, “twisted” architecture, new materials...

� Sustainable buildings: recyclability, durability, energy efficiency...

Even more than in the past Architects and  Designer s will be expected to balance 
all of these elements and come up with economically  viable solutions...
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1. Contemporary design
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2. Solar and Aesthetic design

Main criterias characterizing glazing :

� Ug: thermal insulation � heating
� FS: solar control � ventilation
� TL: light transmission � lighting

� Aesthetic criterias

If a designer had to balance a budget, which energy  parameters 
would provide the best value for money?

“Sunlight is necessary for life. However; to achieve a certain level of comfort 
solar & energy management are required. Radiation transfer through glazing has 
an impact on costs for heating, cooling and lighting in a building and thus on the 
environment. “
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2. Solar and Aesthetic design
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Physically 
impossible

Characteristics ideal in the 
summer

Characteristics ideal in the 
winter as long as there is sun 
on the glazing

DG: 4-15-4

SG: 3mm 

Not very interesting, “black 
glazing”

Glazing reference frame in terms of  solar  factor



2. Solar and Aesthetic design

� Often only the static product attributes of glazing is evaluated without taking 
into account the dynamics of the external or internal environment.

� In order to correctly assess the contribution of  each product attribute a 
detailed study  should be made taking into account:

- Geographical location & orientation of the building

- Actual & historical climatic data

-Conduction, convection, infrared and solar radiation  of walls

� By calculating actual energy consumption for a model building the influence of  
improved glazing characteristics can be evaluated



2. Solar and Aesthetic design

Specific calculation model:

� Southern hemisphere solar orientation & climatic data

� Simulating 12 different theoretical glass combinations

� Typical project building 50% glazed and 100% glazed

=> over 50 simulations, more than 6000 (!) data points



2. Solar and Aesthetic design

� Multi-dimensional heat flow 

Solar processing through zones Boundary conditions; known temperatures, 
powers and mass flow rates 

Temperature controls for heating and 
cooling; powers and mass flow exchanges 

Typical output data



2. Solar and Aesthetic design

month heating cooling T(i,min) T(i,mean) T(i,max) T(e,min) T(e,mean) T(e,max)
[h] [h] [°C] [°C] [°C] [°C] [°C] [°C]

OFF100type1JOH JAN 97.3 145.5 18.3 21.6 25.5 9.7 19.5 32.1
FEB 92.8 127.9 18.1 21.5 25.5 9.0 19.0 28.6

U 5.7 MAR 132.1 130.9 18.2 21.4 25.6 9.3 18.0 30.3
SF 0.40 APR 205.3 106.3 17.8 21.2 25.5 4.3 15.3 27.6

MAY 279.9 90.2 17.2 21.0 25.5 2.4 12.6 22.3
JUN 362.1 74.4 12.4 20.4 25.6 -2.8 9.6 24.7

heat/year 61213 JUL 367.0 89.0 13.0 20.3 26.2 -1.7 10.0 28.1
cool/year 46587 AUG 306.5 109.1 14.8 20.9 25.6 0.0 12.5 26.7
Total/year 107799 SEP 195.9 125.4 17.9 21.3 25.8 4.3 15.9 32.2

OCT 174.1 129.8 17.8 21.4 26.3 3.0 17.1 34.0
NOV 130.5 123.9 17.9 21.4 25.6 6.0 17.9 29.9
DEC 105.0 145.2 18.1 21.5 25.5 7.7 19.0 29.4

net heat net cool total
[kWh] [kWh] [kWh]

2433 4850 7283
2320 4263 6583
3303 4363 7666
5133 3543 8676
6998 3007 10004
9053 2480 11533
9175 2967 12142
7663 3637 11299
4898 4180 9078
4353 4327 8679
3263 4130 7393
2625 4840 7465

Typical output – Office (100% glazed – curtain wall)

Output = actual monthly energy consumption for 
cooling and heating of the building



2. Solar and Aesthetic design

� Reducing the U value by 40% results in a 3Kwh energy reduction; reducing the SF by  14% 
results in a 9Kwh energy reduction  ( a factor 3 in gains)

� At the ‘tilting’ point of Ug = 3.5W/m²K; an investment in SF reduction is the better choice for this 
project

Where can a designer achieve the biggest energy sav ings? 
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2. Solar and Aesthetic design

Basic principles of shading

“Solar shading devices can significantly improve 
thermal comfort and reduce cooling loads and 
potential glare problems in highly glazed 
buildings. An extensive measurement program 
covering external shading devices, products 
placed between two panes, and internal shading 
devices has been conducted by Lund University. 
Measurements of the total solar energy 
transmittance (g-value) have been performed 
using a double hot-box arrangement placed in a 
real climate. “

=> Importance of outside or outer glass pane shading

Conclusion:

Commercial buildings with large glazed surfaces 
may easily suffer from overheating problems or 
large peak cooling loads. Solar shading devices
can significantly reduce these cooling loads, 
improve thermal comfort and also reduce 
potential glare problems. Also in moderately 
glazed buildings, shading devices may to a great 
extent improve conditions.
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PROJECT: Office building – Maestro Nicolau - Barcelona (Spain)
ARCHITECT: b720 – Fermín Vázquez

Small heat load = 
cooler building

Keep heat outside !

2. Solar and Aesthetic design

Vanceva color interlayers & aesthetic solar shading
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2. Solar and Aesthetic design

New Vanceva Color selector  (available after confer ence)

The new Vanceva color selector tool allows 
Architects and Designers to create any 
Vanceva interlayer color combination right at 
their desks. 

• Portable & light tool

• Immediate feedback

• Over 1000 combinations

www.vanceva.com
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2. Solar and Aesthetic design
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Single clear glazing 3mm 

Double glazing
Physically 
impossible

Not very interesting, “black 
glazing”

Double & Triple silver 
coated glasses

Pyrolithic  reflective 
coatings

Colored float glass

Double glazing with  low-e

New nanoparticle interlayer

Position of different glass solutions 
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2. Solar and Aesthetic design

Clear laminated glass
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2. Solar and Aesthetic design

Nano particle Solar Interlayer
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2. Solar and Aesthetic design

New nano particle interlayers

In particular, new IR absorber PVB interlayers can now offer solar performance 
superior to that of previously available laminating safety glass systems. 
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� In  climates such as experienced in Australia , Africa  and South East Asia the combination of a single 
laminated low-e glazing combined with a nano-particle Solar interlayer  is one of the better solutions from a
cost and energy savings point of view
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3. Durability and structural design

Introduction

Not only solar control but also raw material control can contribute to green buildings and eco-friendly 
façades. Today’s building designs demand more and more from glass systems. Structural loading, design 
and pressures, combined with increasing safety and security glazing demands have architects and building 
owners searching for glass that can carry a heavy load. 

Recently developed structural pvb interlayers can provide increased infill retention due to lower deflection 
as compared to a similar laminate system without such a structural interlayer. Furthermore, due to 
increased laminate rigidity, glass configurations can be optimized resulting in material and weight savings 
for the complete façade structure.
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3. Durability and structural design

Residential applications
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3. Durability and structural design

Glass Cube House 

Design: Carlo Santambrogio & Ennio Arosio 
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3. Durability and structural design

Yurakucho underground station canopy

Design: Dewhurst MacFarlane and Partners
Engineering: LUSAS Civil & Structural



3. Durability and structural design

� Different approaches to the design of laminated gla ss: 

- Classical  or ‘safe’ approach =>  no coupling
- More recent approach => low coupling
- Optimistic approach => 100% coupling
- Advanced approach => finite elements (all of the above)

=> All of these approaches contain errors and the truth is in the middle

� What is the right approach?

- When in doubt; use the safe approach (starting point of most standards)

- When using advanced models don’t take the black-box approach

� GPD 2011 model presented by Dr. Morse 
(Texas Tech University)

- Detailed equivalent thickness approach that can 
be integrated in standard formulas

- Verified by means of empirical testing and 
computer modeling
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3. Durability and structural design

� Calculates effective thickness of a laminate taking  into account:

- interaction of glass panes with different thickness

- span of glazing (geometry)

- the temperature & frequency  behavior of the interlayer (expressed through G’)

- stiffness of glass and interlayer
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3. Durability and structural design

� Formula e xample:  effect of interlayer stiffness on equivale nt glass thickness

- h 1 = 10mm float (9.8mm)
- h 2 = 10mm float (9.8mm)
- Glass E Modulus = 71.1GPa
- hv = 1.52mm (interlayer thickness)
- PVB interlayer  with G = 3MPa case 1 vs. 300MPa case 2

G 3 300 Mpa

G 0.005 0.347 -

hi;ef;s 13.96 18.10 mm

Increase of ~ 30% in equivalent glass thickness

� Increased load bearing capacity for the same glass dimensions

Or

� Increased glass dimensions for the same load 
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3. Durability and structural design

� Formula e xample:  empirical verification with bending tests

- Behavior of 10mm  float glass vs  a laminate 5mm  float+ 1.52mm interlayer +5mm  float

- EN1288 – 4 point bending test increased stepped load up to 1kN (span 1.1m  x 0.36m)

Conclusion :

- Good match with formula

- High coupling of interlayer 

- reduced deflection versus  std  
interlayer (G’ = 300MPa vs. 3MPa)

- Reduction in bending stress levels 
in glass
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3. Durability and structural design

A New Option in Structural Glazing:

• Makes glass strong

• Keeps glass safe

• Improved edge stability & 
durability

• Improved sealant 
compatibility

• Easy processing

Architects and Designers Trust Sa�ex



Further information? Questions? 
Please don’t hesitate to contact us!

� South East Asia

Mr. Sebastian Tng

Contact: sebastian.tng@solutia.com

� Other world areas

Mr. Kevin Moens

Contact: kevin.moens@solutia.com

Malaysia Glass conference 2011
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© Solutia Inc. 2008

THANK YOU !


