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3 Helicopter simulator using NVG (Night Vision Goggles)
Image courtesy of Reiser Simulation and Training.

Introduction
Planning, designing and building a high-end simulator requires a lot of work. In a simulator, 
one of the key components is the projection system. Not only because it is the component that 
actually creates the image on the screen, but also because it is a crucial factor when it comes 
to ease of installation, uptime, serviceability and total cost of ownership. 

We hope this checklist will make your desicion making a bit easier. 

PROJECTOR CHECKLIST
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Vendor Requirements
There are many considerations to be made when selecting a projector for your simulation 
project. Experience and insight into market and application is important; Domain knowledge. 

⃞  Does the vendor have a specific understanding of simulation as an application?

⃞  Does the vendor have the reliability to deliver on time and cost?

⃞  Does the vendor provide product training?

 ⃞  Product Installation (fast and high-quality installation)?

 ⃞  Maintenance (gives the lowest down-time possible)?

 ⃞  Service (allows you to perform service within warranty at your premises)?

⃞  Does the vendor allow you to perform warranty service and maintenance  
  on the product on site, or does it need to be returned to the factory?

⃞  Does the vendor support bespoke customizations on the projector? 

VENDOR CHECKLIST

Designing and manufacturing a projector 
that is fit for a wide range of professional 
simulator systems is a completely different 
challenge to building projectors for corporate 
environments, rental and staging or even 
scientific visualization. Projectors for 
simulation need to meet application-specific 
feature and quality requirements. Another 
important factor is the vendor’s capability to 
deliver on time, within quality specifications, 
and to the agreed level of cost. 

Training and education is also a very 
important factor. There are two important 
types of training you should expect to receive 
from a vendor: First is best practices when it 
comes to initial installation and setup, and the 
regular maintenance adjustments. Second is 
to make sure that your company can become 
certified to perform in-field repairs on the 
products. 

The final requirement you should consider 
important is whether the vendor is able 
to offer customizations on the products. 
Customization can be adjustments to the 
lenses (scheimpflug, factory colour matching, 
focus distance, etc) so you are sure that 
the projector from the vendor is suitable for 
virtually any kind of installation challenge. 

PROJECTOR CHECKLIST
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PROJECTOR CHECKLIST

Installation and Maintenance
Installation and maintenance are critical factors that influence cost and uptime. 

⃞  Lens options

 ⃞  A wide range of lenses, from ultra zoom/short-throw to zoom

 ⃞  As wide a focus range as possible 

 ⃞  Optical image shift

 ⃞  Zoom range without significant difference in F#

 ⃞  Designed for high-resolution and not a legacy-design  
  from low-resolution such as 1080p

⃞  Does the projector support full 360 degree installation in all axes without  
 degrading light source lifespan? 

⃞  Does the projector support calibration at P7 level? 

⃞  Does the projector have a built-in feature or support by software to perform  
 colour matching? 

⃞  Does the projector have monitoring and management software for both  
 desktop and mobile?

INSTALLATION AND MAINTENANCE CHECKLIST:

Installation and maintenance are critical 
factors that influence cost and uptime. 
Optical performance, lens quality and lens 
options are important both for installation 
purposes and image quality. More about that 
later. Having a wide range of high-end, glass-
only lenses yields better flexibility for both 
planning and installation. Throw distance, 
focus range, optical image shift, max/min 
zoom with minimum loss of brightness are all 
key factors. 
 
The projector’s capability to be installed 
without any mounting angle limitations is 
important for many installations, as the space 
for installation is often limited. Mounting 
flexibility can save both space and installation 
time. 
  

In a simulator, you expect the images from 
multiple projectors to be stitched together 
in a blended, seamless image. To make sure 
that this is possible, the projectors need to – 
easily – be calibrated and colour matched. In 
addition to being factory calibrated, a vendor 
would normally also provide a toolset to 
perform calibration as well as training on the 
process. A requirement for calibration should 
be P7 (primaries and secondaries as well as 
white point). 

Being able to monitor the health and 
performance of the projectors as well as to 
perform adjustments (management) on the 
projectors without physical access to them 
is a given requirement. Most vendors should 
provide both desktop and mobile (app) 
options for this.
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PROJECTOR CHECKLIST

Below: Adobe Stock Photo From a Flight Simulator

Above: Full Flight Simulator installed by RSi Visual Systems 
at Cardiff Aviation Training Ltd.
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Uptime and Reliability

When selecting a projector for your simulation 
installation, the projectors need to have 
a high degree of serviceability in the field 
(preferably your team should be certified to 
perform repairs and service on site). Other 
important factors are that the projectors are 
designed and built for 24/7 operation, and use 
components that have a long lifespan and 
low requirements on scheduled maintenance. 
Choosing the right light source is an example 
of this, where a traditional projector lamp’s 
lifespan can be 1,000-1,500 hours vs. a true 
solid state solution that has a lifespan of 
20,000 hours or more. 

In addition to the light source, there are other 
key components inside the projectors that 
would require periodic downtime, which, in 
turn, drives the cost of maintenance. It can be 
the imaging device or the cooling fans. The 
imaging device should also ideally be sealed 
hermetically from other key parts of the 

⃞  Projector is designed for 24/7 use

⃞  Projector can be serviced in-field from certified personnel

⃞  Projector has a sealed imaging device

⃞  Projector has a minimum of 20,000 hours between service intervals

⃞  Projector light source has a lifespan of 20,000 hours or more 

⃞  Projector has a minimum of 3 year warranty

⃞  Projector standard warranty can be extended 

UPTIME & RELIABILITY CHECKLIST:

optical design to reduce image degradation 
and downtime. Today, you find projectors 
in the market that provide 50,000 hours of 
runtime before any service is required and – 
of course – with sealed optical design. 

The manufacturer’s belief in its own product 
longevity and quality is often also mirrored in 
the warranty programs. While some projectors 
are offered with a standard 1 year warranty, 
the majority of projector manufacturers for 
the simulation market seem to offer both 2 
and 3 years on their simulation projectors 
as standard. Some also offer an extension 
so that the total warranty period is 5 years. 
However, there is an alternative vendor that 
offers 5 years standard warranty on their 
projectors and an extension program, which 
gives 10 years warranty in total.

Many simulation installations have a high frequency of use and a matching requirement for 
uptime. Some flight simulators are operational 24/7. This mirrors the requirements that the 
projector manufacturers need to meet when developing a projector. 

PROJECTOR CHECKLIST
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Projector Performance
Defining the performance of a projector is not the easiest part, but we have tried to break the 
projector’s performance into three parts: Image quality, light source and physical build quality. 

Image Quality

Trying to define image quality is a challenge. 
It is not a single truth as we all have our own 
preferences as well as – very – different eyes. 
In some simulators, personal preferences are 
removed through stringent requirements that 
are quantifiable, such as brightness level and 
contrast ratio. 

We will cover the most important factors that 
affect image quality in a projected image: 
Display Technology, resolution, brightness, 
contrast, refresh rates, image uniformity, lens 
quality, smear suppression, low latency and 
HDR. 

Display Technology: Imaging Device 
(DLP, LCoS, 3LCD, 3-DLP)

At the heart of any projector you find the 
imaging device, the device that creates the 
actual pixels on the screen. There are different 
types of devices in the market, but only two 
major differences: Light being reflected 
from the image device (DLP & LCoS) or light 
passing the device (LCD & 3LCD). There are 
many benefits of having a reflective design, 
one of the most important ones is that the 
gaps between the pixels are smaller, giving a 
higher degree of fill factor on screen. 

The most important factors when it comes 
to selecting what kind of imaging device 
your projector should have are lifespan (and 
performance over lifespan), warranty and if it 
is possible to build a truly sealed solution that 
prevents particles from entering the system. 
Another important aspect is related to the 
challenges of blending two or more projectors 
into a seamless image.

DLP (Digital Light Processing) technology 
was developed in 1987 by Texas Instruments, 
based on a DMD (Digital Micromirror Device) 
chip. LCoS (Liquid Crystal on Silicon) is a 
display technology that was introduced 
by General Electric in 1972. LCoS has many 
different implementations: SXRD (SONY) 
and D-ILA (JVC), to mention two. The LCoS 
technology can be said to be a hybrid 
between LCD/DLP, where you still have a LCD 
panel, while it is still a reflective design. 

Resolution
 
The total number of pixels on the screen is 
of course important. Generally speaking, 
the higher the number of pixels on a smaller 
screen, the better image quality. But a pixel is 
not always a pixel, and some projectors use 
a technology to artificially create a higher 
resolution than they have natively. This is 
called pixel shifting (4K UHD resolution is 
achieved using an n-shift actuator or similar). 

DMD: Photo from Norxe factory.

PROJECTOR CHECKLIST
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 While it is easy to conclude that you would 
need the highest resolution possible in your 
simulator, there is no point using a native 
4K projector if the rest of the system (image 
generator) does not support it.  

Brightness
 
A projector’s brightness is measured in 
lumens. Note that there are different ways 
to market the brightness levels, and not all 
manufacturers are being honest about the 
projector’s true performance. Brightness out 
of the box is important, but it is even more 
important to have a projector that is capable 
of having a long-lasting light source, which 
is capable of outputting enough light over 
a long period of time. It is also important to 
have a projector that is capable of having an 
evenly distributed brightness (uniformity – 
see separate requirement on this). 

Contrast 

Contrast is one of the most important image 
quality metrics. Contrast ratio is all about 
seeing the subtle details in an image: Low 
contrast means no details. High contrast 
means lots of details. According to the now 
expired ANSI standard (2003), contrast 
is defined as “the absolute difference in 
luminance between the peak white and black 
levels, where white and black luminance is 
displayed simultaneously”. In plain words, the 
ratio between the full black and the full white 
in an image.

Being such an important requirement, the 
contrast number is also often presented in the 
highest number possible. 

Above: Illustration from XYZ simulator
Image courtesy of .... 

PROJECTOR CHECKLIST
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Dynamic Contrast/Enhanced Contrast is a 
feature in the projector that often gives very 
high numbers, such as 1,000,000:1 or higher, 
but this setting often crushes blacks and 
whites, reducing the detail of the scene. It 
can also introduce color banding artifacts. 
Between measuring white and black, there 
are features in the projector that enables a 
brighter white and a darker black. 

Contrast ratios are also often presented 
as sequential contrast. In this case, white 
and black is measured sequentially, and it 
will give contrast numbers in the ranges of 
1,000-4,000:1. No settings are changed in the 
projector between the measurements. 

It is important to know which of these 
measurement methods the projector 
manufacturer uses. 

Refresh Rate 

High refresh rates have a high impact on 
the image quality, as a higher refresh rate 
means that  more information reaches your 
eyes in the same amount of time, leading to 
smoother-looking images. Most projectors 
support 60Hz, some 120Hz and recently also 
240Hz. Increased refresh rates eliminates 
motion blur to an indiscernible level, which 
also reduces user fague.

Smear Suppression 

Smearing is a challenge in fast-moving 
content, such as when the pilot in a flight 
simulator rolls, or when a race car driver 
accelerates through a curve. To reduce this 
unwanted image degradation, the projector 
needs to have a feature to reduce or suppress 
smearing. 

Image uniformity (brightness, black-
level)
Image uniformity is a number that explains 
how well the brightness is distributed across 
the entire image. If the brightness is not 
distributed evenly, parts of the image are 
brighter, and it will have a negative impact 
on the visual display of the simulator. Bad 
uniformity also affects how easy it is to blend 
multiple projectors together in a seamless 
image. Uniformity is not only important in a 
bright image, it is also important for many 
applications and simulators critical to have 
a uniform black-level. Brightness uniformity 
should be 90% or higher. 

P50 Projector  by Norxe

PROJECTOR CHECKLIST
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Lens Quality 

The quality of the optical system of a projector 
is perhaps one of the most important factors. 
As with cameras, you find optics that look the 
same on (most) specifications, but have a 
couple of very significant differences. 

Having a lens that is capable of maintaining 
an identical F# throughout the entire zoom 
range is one of them. Another important 
factor is to have a good combination of depth 
focus and brightness. Depth focus is of course 
most important in installations with a curved 
screen. 
One way to help review the quality of the lens 
is to check with the manufacturer if the lens 
is built with all glass components or if some 
are other, cheaper materials – that of course 
affects quality. 

Let us use an example from photography 
(prices from Amazon.com May 14th 2021), 
with lenses for Canon system cameras. Both 
50mm lenses are built by Canon;

Canon EF 50mm f/1.2L USM – $1,709.95
Canon Canon EF 50mm f/1.4 USM – $399.00

You can also pick up a 50mm lens from 
YONGNUO YN50mm F1.8 at $66...

Latency 

Latency is the processing time from when the 
projector receives the image from the image 
generator until it is displayed on the screen. 
For many simulators, having as low latency as 
possible is a crucial factor. Imagine a setting 
where you start turning right with your car 
and it takes a second or two before it reacts. 
The lower latency the projector is capable of, 
the better it is. The latency should always be 
as low as possible. 

All Norxe lenses are custom designed , all-glass, high-
quality designed to natively support high resolution.

PROJECTOR CHECKLIST
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⃞  The projector uses DLP as imaging device 

⃞  The imaging device is hermetically sealed

⃞  The projector natively supports the resolution your system is designed for 

⃞  The projector outputs enough brightness to meet your requirements 

⃞  The projector light source has a long lifespan before it drops brightness

⃞  The projector Contrast is high enough to meet your requirements

⃞  The projector supports the required refresh rate 

⃞  The projector supports Smear Suppression or similar 

⃞  The projector Image uniformity should be above 90% for brightness  

⃞  The Lens quality of the projector is high and uses all-glass components 

⃞  The lens is capable of maintaining its F# across its entire zoom

⃞  The Latency of the projector is as low as possible 

IMAGE QUALITY CHECKLIST:

PROJECTOR CHECKLIST
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Light Source
One of the most important as well as one of the most service-demanding and expensive 
components in a projector is the light source. Traditionally, projectors used lamps of various 
types such as Xenon, Arc, metal halide and UHP™, with a number of limitations (cost, downtime, 
lifespan, rotation limitations) compared to modern light sources like LED or laser, which are true 
solid-state.

What is solid-state and why is it 
important? 

Solid-state refers to electronic components, 
devices and systems without moving parts. 
For a light source such as LED, it is based on 
a semiconductor system compared to a UHP 
lamp that uses vaporized mercury in an arc 
design to create the brightness. 

A solid-state light source is generally more 
rugged and provides a longer lifespan and 
reduced need for maintenance. This is 
important for many applications, especially 
simulator systems with stringent up-time 
requirements. 

UHP lamps 

The ultra-high-performance lamp (UHP, a 
Philips trademark) is a high-pressure mercury 
arc lamp. It is also commonly known as an 
ultra-high-pressure lamp. You find lamps with 
up to 4,000-5,000 hours’ lifespan, but these 
lamps are typically not used in professional 
projectors. A UHP lamp found in a professional 
projector has a lifespan of 2,000-2,500 hours 
and a warranty of 500 hours or 90 days. 
In a heavy-duty use environment such as 
a simulator, most lamps are changed after 
1,000-1,200 hours, because the brightness at 
that time is reduced to about 50% of the initial 
brightness. 

Norxe Projector being tested in inhouse EMC Chamber.

PROJECTOR CHECKLIST
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For a simulator that runs 20 hours per day, 
this results in a need to change the lamp 
about every 60 days, resulting in an unwanted 
maintenance break and downtime on the 
simulator. We will look further into the costs 
connected to lamps in the Cost and ROI 
section of this document. 

LED (light-emitting diode) 

The light-emitting diode (LED) is a 
semiconductor light source. With 
voltage applied, energy is released in 
the form of photons, in an effect called 
electroluminescence. Compared to other light 
sources, LED has a number of advantages, 
including long lifetime, small size, fast on-off 
switching and low energy consumption. 

The negative with LED compared to other 
light sources is that it initially had very low 
brightness output, and the first native LED 
projector in the market no more than 400 
lumens. With recent developments in the LED 
technology, you find projectors with up to 
5,000 lumens using the high-lumen-density 
ColorSpark™ HLD LED technology from Philips.

LED technology is perfectly suited for heavy-
duty use such as simulator or vizualisation 
applications, where longevity and reduced 
need for maintenance are critical factors. 
Some LED-based projectors are designed to 
run up to 25,000 hours before service and the 
LED light source has a lifespan of 50,000 hours 
or even more. 

Combining LED with DLP™ projection systems, 
LEDs enabled the projector manufacturers 
to remove the color wheels, eliminating a 
weakness in the DLP one-chip projectors.
 

Laser and laser phosphor 
 
Another new light source compared to the 
lamps, are laser and laser phosphor light 
sources. A pure RGB laser light source is also 
solid-state. The first commercial pure RGB 
laser projectors were introduced in 2016, 
targeted at the digital cinema market. Until 
recently, the pure RGB projectors have been 
very large in size, very bright (typically 30,000 
lumens and up) and very expensive. 

In 2021, Norxe announced the P2 projector, a 
compact, pure RGB projector aimed at the 
simulation market. 

A more affordable and more common light 
source than the RGB laser is laser phosphor. 
Many projector manufacturers have released 
laser phosphor projectors. They are typically 
designed with a cluster of blue lasers, 
where red and green is created from yellow 
phosphor (on a spinning wheel), or with red 
and blue laser, and yellow or green phosphor. 
This varies among manufacturers.

The downside for many laser phosphor 
projectors is the fact that they are designed 
with a 1-Chip DLP system, so there are moving 
parts in the projection system even if the laser 
itself is solid state. They also use a color wheel 
that causes rainbow and color artifacts.  

⃞  The projector uses a solid-state light source

⃞  The projector uses LED as light source

⃞  The projector uses a pure RGB light source

⃞  The projector’s light source has a lifespan of more than 20,000 hours

LIGHT SOURCE CHECKLIST:

PROJECTOR CHECKLIST
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PROJECTOR CHECKLIST

Projector Performance
Defining the performance of a projector is not the easiest part, but we have tried to break the 
projector’s performance into three parts: Image quality, light source and physical build quality. 

Form factor and weight
 
The physical size of a projector is important 
for many installations, also in the simulation 
market. Many installations have limited 
space, and a projector needs to be designed 
carefully to meet size and performance 
requirements. Weight is another important 
element. If a projector is too heavy it is hard to 
handle and it can have a negative impact if it 
is a simulator with a motion platform. 

Rugged construction
 
A motion platform in a simulator can create 
many times the force of gravity. The projector 
needs to be designed for this, and the 
manufacturer should be able to document 
the product performance after being 
exposed to heavy G forces, as well as shock 
and shaking over time and what operating 
temperatures the unit is designed for. 

Low noise 
 
For many installations, the noise generated 
by a projector is not a challenge at all, while 
for others, the noise levels are critical. If 
you are training in a small and compact 
dome simulation environment, having noisy 
projectors will heavily impact the training 
results. 

Lenses, lens position and optical shift
 
We have discussed the importance of great 
quality lenses earlier. But there are other 
lens factors that we did not cover. Many 
projector manufacturers reuse lenses on new 
projectors. It sounds like a great idea, but 
in many cases, it is not. Old lenses are not 
designed to natively support high resolutions. 

Norxe projector being tested  in an environmental chamber
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PROJECTOR CHECKLISTPROJECTOR MANUFACTURER CHECKLIST

Lens quality: Pixel pitch resolution
 
To be sure that the lens you are using on the 
projector is not an old design, it should have 
a 5.4 micron pixel pitch or lower. This ensures 
that the lens is future-proofed for native 4K 
resolution (as the number of pixels on the 
imaging device grows in number, they are 
also reduced in size –  a great lens needs 
to support smaller pixels to create the best 
image possible).

Lens quality: Physical lens lock 
 
The lens should be physically locked to the 
projector, and it should be possible to lock the 
lens adjustment rings, and also to lock the 
lens body to third-party supporting clamps. 
This is especially important in simulators with 
motion platforms. 

Lens quality: Scheimpflug 
 
Being able to adjust Scheimpflug is a given 
requirement, especially in installations where 
the screen is curved or in a dome, to be able 
to fine-tune focus in specific areas of the 
image. 

Lens quality: Motorized and step 
control
 
All key features such as focus and zoom 
need to be motorized. Being able to recall 
the exact position of the lens is important, 
and the lens should ideally support accurate 
stepping motors, for high degree of positional 
accuracy. 

Norxe projector being tested  in an environmental chamber
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Heavy-duty fans
 
The fan is one of the parts that typically 
requires downtime in the simulator to 
replace and/or clean. It is critical that the 
fans inside the projector are of the best 
quality possible and have a long lifespan. 
Preferably, the fan should also be serviceable 
through a cartridge system for easy, onsite 
maintenance. 

No moving parts
 
Components such as color wheels (on 
1-Chip DLP systems) and phosphor wheels 
are moving parts that require service more 
frequently than most other components in the 
projector. If uptime is a critical factor, consider 

using a projector that does not have these 
components, or at least ensure that they are 
very easy to replace – preferably onsite. 

Sealed Optical Engine
 
A projector placed in any live environment is 
exposed to dust and other small particles that 
enter the airflow system and fans. To maintain 
a high degree of uptime and image quality, 
it is important that the optical engine and 
imaging device are sealed. 

⃞  The projector has suitable form factor & weight

⃞  The projector has a rugged construction, built to sustain G forces,  
 regular motion and relevant temperatures 

⃞  The projector has a low level of noise when being used

⃞  The lens has a pixel pitch resolution of 5.4 micron or lower to support 4K 

⃞  The lens can be physically locked to the projector

⃞  The lens has motorized focus and zoom

⃞  The lens has stepping motors for accuracy and preset configurations

⃞  The lens’ focus and zoom adjustment rings can be physically locked 

⃞  The lens supports Scheimpflug adjustment

⃞  The projector’s fans have a long lifespan 

⃞  The projector’s fans are easily replaceable by cartridge system

⃞  The projector’s fans can be replaced onsite

⃞  The projector does not have moving parts 

⃞  The projector’s optical block is sealed

⃞  The projector’s imaging device is hermetically sealed

PRODUCT QUALITY CHECKLIST:

PROJECTOR CHECKLIST
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Simulation-Specific Features

Most commercial projectors have a wide range of features that are all nice to have in a 
simulator. However, some simulators have stringent requirements above what is considered 
normal in a commercial projector. In this chapter, we will have a look at some of the features 
that are simulation specific – and also some very niche within the simulator applications.

Special requirements and customizations 

Infrared
 
Infrared light output is a specialty feature 
design for night operation simulators. 
The projector should at least support IR 
wavelength at 740 nm (provides good 
ANSI Contrast, reduces visible versus IR 
lens focus variation and removes the need 
for specialist IR optimized lens options), to 
include native support for NVG (Night Vision 
Goggles). Ideally, the projector can support 
other wavelengths on request as a bespoke 
customization). 

Motion platform (ultra G support)
 
We have already covered some of the most 
important features a projector needs to have 
related to motion platform simulators, such 
as lenses with physical lock mechanisms, a 
rugged design that supports being exposed 
to shock and shakes over time and weight of 
the unit. Another important aspect is that the 
projector needs to support the G force of a 
motion platform. The projector should at least 
be designed for 3G. For some simulators, even 
higher G needs to be supported. 

Pre-Color Matching (color and black-
level matching)
 
There are many components in a projector 
that will affect color output and black-level 
uniformity. For the discerning simulator 
installations, having an option from the 
manufacturer to get the projectors delivered 
with a more even performing color output and 
black-level uniformity will not only save time 
in installation, but also secure a higher quality 
image for the simulator. 

Whitepoint Tracking 

Seamless multi-channel simulation 
systems are dependent on a good color 
balance between the red, green and blue 
light source. When adjusting iris and RGB 
power during calibration and installation 
of the projectors, you might experience an 
unwanted drift in the white point towards 
one of the primaries. If the projectors 
support tracking of the whitepoint, you 
do not need to sacrifice brightness for 
contrast in simulator applications with 
dusk-to-dawn scenarios. Or worry about 
the whitepoint sliding in different channels, 
causing a non-uniform canvas (or 
something to this effect).

Bespoke customizations 

In some installations, there might be a need 
for a projector to actually perform outside 
of its native design. One example of this 
is the focus capabilities of the lens. Some 
manufacturers have a lens design that will 
allow you to perform custom modifications 
on the product’s focus range. A standard 
focal range can be from 1,5-8 meters while 
a modified version can be expanded to 1,0 - 
18 meters. 

PROJECTOR CHECKLIST
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⃞  The projector supports IR output for night simulation scenarios

⃞  The projector supports IR output at 740nm for optimal NVG performance

⃞  The projector has lockable lenses

⃞ The projector has a rugged design, built to sustain shock, shaking and motion

⃞  The projector supports 3G or higher for motion platforms

⃞  The projector can be manufactured with pre-color matching performance

⃞  The projector supports Whitepoint Tracking (WPT™) 

⃞  The manufacturer supports bespoke customizations such as focal changes

SIMULATION-SPECIFIC FEATURES CHECKLIST:

PROJECTOR CHECKLIST
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Cost and ROI
When planning and designing a simulator, there are many factors that drive cost. One thing is 
the initial investment (CAPEX), another important aspect is of course the cost of operation, the 
operational expense (OPEX). 

A simulator program can typically run for 10 
years. This is the period where the products 
invested in need to be operational, more 
or less at all times and at least without 
unplanned downtime. The planned downtime 
should also be as short as possible, to 
maximize the investment in the training 
simulator. 

Knowledge transfer (product training) from 
the manufacturer will reduce time and cost of 
installation, but it is the operational cost that 
is the biggest challenge for many simulators. 

Critical physical components that affect 
the total cost of operation on a projector 
are: Imaging device, light source, fans, other 
moving parts. Other features of the projector 
that affect the total cost of operation are the 
projector’s capabilities to be color-matched 
and calibrated after periodical service 
intervals. The latter was a critical challenge 
in lamp based projectors, where you needed 
to replace the lamps after 1000-1200 hours 
– or less. After lamp change, you needed to 
recalibrate the projectors for optimal image 
quality and performance. 

PROJECTOR CHECKLIST
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If you are still in doubt, get in  
touch with us for a talk to see if our  

Norwegian-crafted Norxe projectors are 
suitable for your simulator needs.

GET IN TOUCH!

PROJECTOR CHECKLIST

https://norxe.com/contact/
https://norxe.com/contact/

