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The Ins and Outs
of Engineered and

Composite Wood Doors

Industry-leading architects are constantly searching for ways to enhance people’s
lives through innovative technology and design.  When selecting entry doors,

architects are faced with a broad variety of choices.  More often than not, residen-
tial construction requires heightened attention to aesthetics on top of superior

performance. Due to such requirements, aesthetics of wood, combined with mod-
ern engineering techniques, countless customization options that complement a

broad range of architectural styles, are preferred.

(continued on p. 34)
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ENGINEERED WOOD DOORS:
■ Intro

For centuries, natural wood has been used
to create a perfect combination of beauty and
durability. Each piece of wood is truly unique
and naturally becomes the best choice for a
sophisticated and individual look. Wood is
also a practical choice, known for its natural
insulation qualities, and being a renewable
material. When properly finished and main-
tained, wood is exceptionally durable and
resistant to time and elements. 

■ Construction Techniques and
Materials
The best engineered wood doors are built

from premium kiln-dried (10%+/-2%) grade
wood components. All stile and rail compo-
nents must be engineered for durability and
stability. The finger-jointed and edge-glued
core construction creates a system that is
more stable than solid wood, reducing the pos-
sibility of the door warping, splitting, shrink-
ing or expanding. For enhanced stability, the
core of engineered wood doors must contain
the same solid wood species as the outer ply
i.e. Mahogany, Cherry, Teak, Knotty Alder, Ash.
The outer-facing ply of 1/4" thick is preferred
as it will allow for multiple refinishing and
there is no veneer to delaminate.

For optimal performance, the panels should
be free-floating, allowing for slight movement
and natural adjustment as the unit ages. This

will greatly reduce the risk of the panel crack-
ing. The panels should be completely prefin-
ished and sealed on all six sides before being
installed; making sure that no unfinished part
of the panel will show up with time.

A factory-finished product, which is stained
immediately following door completion, is far
superior to alternatives, as it will not allow for
moisture penetration. Despite manufacturers’
stringent requirements, most architects and
builders will agree that it is next to impossible to
immediately finish the door system upon instal-
lation. In addition, there is no sure knowledge of
transportation and storage conditions of your
doors prior to delivery. All these factors will neg-
atively affect ultimate durability of your doors.

The best engineered wood doors in the size
of 42’’ wide, 96’’ tall, and 2-1/4’’ thick or smaller
will optimally perform with a standard mortise
lock set; no reinforcement by a multi-point
lock system should be required. For the door
exceeding the above parameters, the multi-
point system is recommended.

■ Ideal Requirements
Direct exposure to extreme weather condi-

tions including direct sun light, rain, and
snow will have a negative effect on even the
most advanced engineered wood doors over
time. A proper overhang is recommended to
protect the unit. The proper overhang should
project outward at the minimum of one half
of the door’s height. If there is Western or
Southern exposure, direct sun light might
still be received. In such cases, the recom-

mended overhang should project outward at
two thirds of the height of the unit.

FLUSH / COMPOSITE DOORS:
■ Intro

Composite or sandwich construction
designed doors are especially perfect for archi-
tecture with little or no overhang. Such doors
combine the high-end look of a wood door
with superior performance and durability.

■ Construction Techniques and Materials
Leading sandwich design units include

stiles and rails made from hard wood
species that are finger-jointed and edge-
glued; very similar to the construction of
engineered wood doors described above. On
top of this, however, layers of aluminum
sheets and plywood are applied for superior
performance and durability. A real wood
veneer would finish off the unit with to give
it a desired look. These doors also contain a
revolutionary green extruded rigid poly-
styrene product core.

As a thermal insulation it makes a signifi-
cant contribution to climate protection by
reducing CO2 emissions. It is free of ozone-
depleting CFC, HCFC, and HFC. The key fea-
tures of such materials are high compressive
strength, low water absorption, and outstand-
ing thermal insulation. It is also rot-proof.

Extruded rigid polystyrene is a superb
insulator for high and low temperatures,
making it a desirable application in door
construction. 

(continued from page 33)
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Sandwich construction doors are typica3ly
thicker when compared to wood doors, meas-
uring 2-3/4’’ thick. Most American hardware
companies will be compatible with such
doors across their product lines.

Due to construction techniques these units
have a flush surface and are best fitting with
modern and contemporary architecture.

■ Testing Parameters
More and more people are conscious of

energy efficiency today. Leading architects
and builders are constantly looking for
products that answer and exceed Energy
Star requirements.

Leading sandwich design units that are
made in the fashion described above will have
U-Value as low as 0.17 for a Blank unit, defi-
nitely surpassing national current standard
requirements as well as set forth year 2016
requirements. Units containing glass inserts
are as highly regarded at U-Value factor of 0.20
for 1/4 Lite unit, 0.22 for 1/2 Lite unit, 0.24 for
3/4 Lite unit, and 0.26 for Full Lite unit.

Such doors have also shown
impressive results in Solar Heat
Gain Coefficient (SHGC) testing
with 0.01 for a Blank unit, 0.07
for 1/4 Lite unit, 0.12 for 1/2 Lite
unit, 0.15 for 3/4 Lite unit, and
0.20 for Full Lite unit.

■ Ideal Requirements 
Absence of moving parts and

layered construction make com-
posite or sandwich construction
doors ideal for architectural
styles that have no or very little
overhang. Manufacturers of such doors typi-
cally provide industry-standard limited-time
warranty on such units without the require-
ment of an overhang.

FINISHING:
Many manufacturers do not have water-

based finish product lines.
Water-based finish, such as by the manu-

facturer ICA, is always advisable for exterior
applications as it has numerous advantages:
reduced emissions of solvents into the
atmosphere; short application times; superb
elasticity of the coating film and resistance
to temperature changes and atmospheric
agents; and maximum coat ability. 

Application methods play as of important
of a role as the finish product itself. It is rec-
ommended for any unit to be factory-fin-
ished by a professional. The proper finishing
process is an 8-9 step process that requires
multiple sanding and product applications
as follows:

1. SANDING (p 180# recommended)

2. STAIN (Manual Wiping)

3. DRY (Ambient drying: 25°, H.R.60%. 4 hrs)

4. PRIMER (Application by Spray Gun. Two
coats of100g/m2, time between coats 1
hr, no sanding)

5. DRY (Ambient drying: 25°, H.R.60%. 4-6 hrs)

6. SANDING (Manual with p 320#)

7. COLOR "RETOUCHING" (Manual Wiping)

8. TOP COAT (Application by Spray Gun)

Quantity of top coat applied is a compromise
between design of the pore and protection of
the wood. Higher application quantity will
provide for more protection and durability
while resulting in a more closed pore look.
Leading waterbased stain manufacturers
suggest to work with as high of quantity as
possible with a minimum of 180g/m2. 

9. DRY. (1. Ambient conditions (25°,
60%H.R), 45-60 min | 2. Static Oven 30-
35°, H.R.40%. 4-6 hours | 3. Ambient con-
ditions (25°, 60%H.R), 24h-48h)

The above example should be seen only as
an overview presentation, designed to show
the complexity of the proper stain application
techniques. Actual recommended application
flow will vary from manufacturer to manufac-
turer and from application professional to
application professional.

CONCLUSION:
When properly built and finished, engi-

neered wood doors and composite sandwich
construction doors are optimal products when
looking for high-end look, flexibility in design,
and superior performance. The cost of using
such doors will be quickly offset by reduced
energy consumption. These products will pro-
vide for a healthier living environment, and
will increase the value of any home.■
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QUIZ QUESTIONS
1. The best engineered wood doors are built

from premium kiln-dried (15% +/-2%) grade
wood components.

a. True b. False

2. Engineered wood doors should not require the
assistance of multi-point lock system for stabil-
ity and optimal performance if door size is:

a. 36’’ X 96’’ X 2-1/4’’
b. 42’’ X 96’’ X 2-1/4’’
c. 46’’ X 96’’ X 2-1/4’’
d. All of the above

3. Free-floating panels in engineered wood
doors are superior to fixed panels due to:

a. Superior insulation 
b. Ease of staining/finishing the unit 

after installation
c. Minimized risk of panel cracking as the

unit ages
d. All of the above

4. Calculate the minimum overhang length/hor-
izontal projection requirement for engineered
wood door that faces North and is 42’’ X 96’’
X 2-1/4’’ in size.

a. 64’’
b. 48’’
c. 96’’
d. 32’’

5. Calculate the minimum overhang length/hor-
izontal projection requirement for engineered
wood door that faces South and is 36’’ X 96’’
X 2-1/4’’ in size.

a. 64’’
b. 48’’ 
c. 96’’
d. 32’’

6. Composite doors are mostly chosen due to:
a. Absence of overhang in the design of

the entry of the home
b. Superior insulation qualities
c. Light weight construction
d. All of the above

7. Leading composite doors can reach and
exceed the following values:

a. U-Value of 0.20 for 1/4 Lite unit
b. U-Value of 0.17 for Blank / No Lite unit
c. SHGC of 0.01 for Blank / No Lite unit
d. SHGC of 0.07 for 1/4 Lite unit
e. All of the above
f.  a. and d. only

8. Staining/finishing the entry unit with water-
based product is a simple 3-step process
that should be done after the unit has
been installed.

a. True
b. False

9. Water-based finish is advisable for the fol-
lowing reasons:

a. Superb elasticity of the coating film
b. Outstanding resistance to temperature

changes and atmospheric changes
c. Reduced emissions of solvents into 

the atmosphere
d. None of the above
e. All of the above

10. Quantity of the top coat applied is a com-
promise between design of the pore and
protection of the wood.

a. True 
b. False

Learning Objectives:
Learn the following about engineered and composite wood doors:

ALA Continuing Education Questionnaire -
The Ins and Outs of Engineered and Composite Wood Doors

by Yuri Nekrasov, 
Business Development Manager Doors For Builders Inc.

1. Construction techniques and materials.
2. Review the ideal requirements.

3. Explore testing parameters for energy efficiency.
4. Review the proper finishing process.


