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Innovations aid snow and ice clearance
From de-icing management software to snow compression technology, change is the
watchword for airport winter services
Joe Bates, Barry Cross, Frits Njio; London & Amsterdam
The global airport de-icing and anti-icing market is driven by a number of often conflicting factors
such as the need to improve safety, cope with increased demand, minimise holdover times, and
reduce environmental impact. The use of glycol-based fluids to de-ice aircraft still predominates,
primarily because high costs have slowed the commercial adoption of alternative methods such as
infrared de-icing.
Forecasts indicate that demand will grow for de-icing, anti-icing and snow clearance services at
airports. The latest Eurocontrol Study on Climate Risks to Aviation, for instance, warns of "an
increase in winter precipitation, an increase in winter storm risk, an increase in flooding risk
(river/coastal), and an increase in strong winds", in Northwest Europe. While Eurocontrol predicts
fewer snowfall days, "there may be an increase in the number of heavy snowfall days (>10cm)",
which tend to cause disruption to flight schedules.

Demand for winter services is unlikely to abate in the years ahead. (Exelis)
1636120
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In early 2015, the Civil Aviation Administration of China (CAAC) approved Type IV de/anti-icing
fluid - a thicker, more advanced product capable of prevention of ice and frost for longer holdover
times. The Type IV fluid has been in widespread use in Europe and the United States for the past
15 years, but China has tended to use Type I and Type II fluids despite having winter weather
similar to the United States.
"It's a huge step forward for the Chinese market that Type IV fluid has been approved for use,"
said Kilfrost Chief Executive Gary Lydiate. The UK-based company is one of the major producers of
de-icing fluid, and supplies China Eastern Airlines, China Postal Airlines, Shanghai Pudong and
Nanjing Lukou international airports.
"The new fluid will save airlines time and money by allowing for greater holdover time," he said.
"We are increasing our production to help meet the demand."
Many airports face the need to renew their ageing fleets of de-icing and snow removal vehicles.
Major orders delivered this year include Flughafen Wien's purchase in March 2015 of the 223XLL
de-icer from Safeaero, for deployment at Vienna International Airport.
Operated by one person, the 223XLL has a 13,000-litre tank; front and rear hydraulic suspension;
plus mix and hot nozzle delivery systems that save additional de-icing fluid when changing mixture
and instant heated fluid at the nozzle.
"We chose this model as it provides so many advantages for us," said Wolfgang Fasching, senior
vice-president of ground-handling at Vienna International Airport. "As a result, we can do the job
with fewer de-icers and operators."
Case study: Oslo
There are three de-icing operators at Oslo Gardermoen, the main aviation gateway to Norway:
SAS Group Handling, Aviator Aviation and Menzies Aviation. They operate a fleet of 28 de-icing
vehicles, all fitted for applying a proportional mix of water/Type I hot mix and additionally the
thicker Type II fluid when needed.
According to airport spokesman Joachim Westher Andersen, the last three winters have seen the
airport stage up to 11,000 de-icing operations. "The fluid usage [in this period] was 3,500-4,800
tonnes of water, 1,400-1,500 tonnes of Type I and 510-750 tonnes of Type II. These three years
are all above the statistical average," he explained.
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Oslo Gardermoen Airport in Norway carried out about 11,000 de-icing operations in the last three
winters. (Avinor)
1636121
De-icing pads at Oslo are located near the two parallel runways, reducing the amount of time
aircraft need to taxi after de-icing. Gate de-icing is not allowed at Oslo for environmental reasons.
The western runway has five de-icing bays while the eastern runway has six.
Reducing the environmental impact caused by glycol is a key concern for the airport. "The de-icing
platforms and the outbound taxiways from these platforms have a collection system activated
through the entire de-icing season," Andersen explained. "This includes snow removed from the
platforms, which is placed on dedicated areas for melting during spring."
He added that the seasonal glycol collection rate is 76-84%. "Approximately 60% of spent glycol
is recycled and about 20% is delivered to the municipality sewage treatment [works] located in
the vicinity of the airport."
Glycol goes green at Montréal
Trends in the global aircraft de-icing market reflect the need to lower de-icing costs for airlines,
and reduce the negative impact of ethylene glycol de-icing fluid to the surrounding environment.
It can take anywhere between 500 and 1,000 gallons of glycol to de-ice a commercial aircraft
depending on the temperature and weather conditions.
Montréal-Pierre Elliott Trudeau International Airport in Canada is a leader in the field. It de-ices an
average of 9,400 aircraft per year and predicts it will use 7.1 million litres of fluid in 2015.
In October 2014, airport operator Aéroports de Montréal (ADM) opened a CAD10 million (USD8
million) glycol recovery, recertification, and reuse facility in partnership with Canadian firm Aéro
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Mag. At the new facility, glycol is recovered from the de-icing aprons and put in storage tanks. It
is then filtered, taking the glycol concentration to 50-55%. The purity of the glycol is then taken to
99.5% once it has passed through a new distillation tower supplied by Vilokan Sweden AB.

Aéroports de Montréal opened its new glycol recycling facility in October 2014. (ADM)
1636123
Once recertified for quality assurance, the glycol can then be used again for de-icing aircraft. The
water used in the process is filtered and reused.
"The facility will enhance efficiencies at our de-icing operations while reducing the use of potable
water by 2 million litres a year," Philippe Rainville, ADM vice-president planning, engineering and
construction, said at the inauguration ceremony. "It will also help to lower ethylene glycol costs by
up to 30% for our airline customers during the winter months."
Alternative or hybrid methods of de-icing aircraft are available but have been slow to gain ground.
For instance, Canadian company Radiant Energy's USD12 million InfraTek de-icing system has
proved successful at New York JFK and Newark Liberty international airports. InfraTek uses
infrared panels powered by natural gas. The panels are fixed into a large opened-ended hangar,
where infrared rays melt the ice off the aircraft's wings and body, reducing the use of glycol by up
to 90%.
The high initial capital cost and the need to find land to construct the hangar has proved an
obstacle to widespread adoption of this de-icing method. The use of forced air, a method widely
adopted by the US Air Force, has more potential to gain traction. It does not eliminate the need
for glycol, but does lower the volume needed to de-ice an aircraft effectively.
EasyJet has been a convert to this method. In partnership with US-based firm Integrated De-icing
Services (IDS), since 2012 the low-cost carrier has used forced air for de-icing at European
airports such as Geneva and London Luton since 2012. IDS operates a fleet of approximately 120
de-icing trucks, all of which use a forced air injection system which the company claims can
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reduce the use of glycol by up to 50%.
With glycol typically costing USD5-6 per gallon, other airlines, de-icing firms, and airports may
show more interest in forced air as a fast and cost-efficient de-icing method.
IT solutions
Management software has improved aircraft de-icing operations for the past two winters at
Philadelphia International Airport, according to officials who have tracked the system's
performance.
Exelis deployed its Symphony DeiceVue solution at Philadelphia in time for the 2013-14 winter
season, in which a series of heavy snowstorms posed problems. Operational experience of
DeiceVue led to several product improvements that further streamlined aircraft de-icing operations
this past winter.
"The 2014-15 winter weather presented challenging days and nights for Philadelphia International
Airport and DeiceVue was an important part of our de-icing equipment," said Keith Brune, deputy
director, operations and facilities at Philadelphia International Airport. "We are pleased to have
worked with Exelis on the development and launch of this new product."

Symphony DeiceVue displays each aircraft status and location in the de-icing queue and pad.
(Exelis)
1636119
DeiceVue is part of the Symphony suite of applications that also includes OpsVue, which provides
real-time shared-situational awareness performance monitoring and alerting of aircraft and vehicle
movement.
As an integrated collaborative decision-making (CDM) solution, OpsVue has been in use at
Philadelphia International since April 2011. DeiceVue now operates as an OpsVue subset,
incorporating pad queuing and de-icing operations information.
"DeiceVue provides OpsVue with aircraft de-icing functionality via software modifications," Ted
Carniol, general manager of commercial aviation solutions for Exelis, told IHS Jane's . He added
that Exelis is in discussions with the airport and its airline tenants to deploy an enhanced DeiceVue
system at Philadephia International.
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DeiceVue offers shared situational awareness to airport de-icing operations, automating tasks in
the de-icing process that were previously done manually to enhance the coordination, efficiency
record keeping and billing of airport de-icing operations.
Under a contract with Swissport International, which handles aircraft de-icing operations at
Philadelphia International, DeiceVue co-ordinates de-icing operations between the airport, airlines,
Swissport, and air traffic controllers, keeping manual data entry and voice communications to a
minimum for those involved. For the first time, all parties have a real-time common situation
awareness picture of aircraft location and staging in the de-icing process queue.
DeiceVue collects de-icing fluid data, identifies and visually communicates requests for aircraft
deicing through a shared display, and sets start and stop times for aircraft de-icing in the de-ice
bays. It also merges the flight, de-icing fluid, on and off block times, weather and staff
assignment data. ReportVue, another element of the Symphony suite, allows users to generate
reports automatically in support of billing and auditing activities.
Carniol said that DeiceVue enhances estimated departure times as operators can see which
aircraft are in a queue, how long they have been waiting, and how long before the aircraft is
completed.
There are seven de-icing pads at Philadelphia International, including two for widebody aircraft.
DeiceVue helps to de-conflict aircraft size restrictions automatically based upon de-icing pad size,
geometry, and aircraft design.
Carniol gave a positive verdict on the performance of DeiceVue to date at Philadelphia. "We're still
quantifying the benefits and efficiencies being achieved, but all the users are very pleased with
the common situational awareness and reduction in needed communications."
Initial experience led to software enhancements in DeiceVue 2.0. Improvements include easier
editing of de-icing reports used to bill the air carriers. Carniol added that other enhancements are
in progress, as Exelis and delair Air Traffic Systems of Germany collaborate to incorporate the
latter's de-icing prediction and management tool into DeiceVue.
Carniol said this would "achieve even more efficiencies" for de-icing. "We are taking DeiceVue one
step further. The predictive engine will look at weather forecasts and flight schedules to
recommend optimal aircraft pushback times."
Elsewhere in the United States, software to improve de-icing efficiency is in use at Denver
International, which initially deployed the Aerobahn surface management system from Saab in
2013. Sensors give precise data on aircraft positions on the airfield, enabling more efficient
management of the de-icing process.
According to a statement from the airport, in its first full winter (2014-15), Aerobahn saved each
departing aircraft 2.6 minutes in de-icing time, which translates into about USD5.8 million of fuel
savings for airlines using Denver International.
Software is also employed in Europe to improve the efficiency of winter service operations. In
December 2014, for instance, Finavia updated the WICE advanced de-icing co-ordination system
from Safeaero and software partner Haakon WIIG, at Helsinki Vantaa International Airport. WICE
co-ordinates all de-icing traffic with a view to optimising capacity in a CDM environment.
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Frankfurt Airport operator Fraport has also adopted IT optimisation software to get the most out
of its staff and equipment.
In late 2014, Frankfurt Airport adopted a software package from Quintiq to fine-tune its winter
services operations. Depending on the weather, up to 200 staff per shift are deployed on winter
service teams. These workers are usually recruited by an employment agency.

Fraport uses software from Quintiq to optimise winter service operations at Frankfurt Airport.
(Fraport)
1636127
On the field, this specialist crew is responsible for clearing each of the four runways at Frankfurt
(including Runway North, 4,000 x 60 m), in no more than 30 minutes. In addition to the runway,
the apron - encompassing the handling, taxiing, parking, and maintenance areas - must also be
continuously open for service. At Frankfurt, this area measures 7.5 million m 2 .
A job of this scale requires a lot of equipment, with around 200 vehicles used per shift, including
high-performance snow blowers, wheel loaders, 20 m-long sweeper/blowers, and 40 m-wide
gritters.
To maximise these assets, Fraport put a Quintiq solution into operation. Behind this decision was
the need to be an attractive airport for its airline customers, which meant having to guarantee a
minimum turnaround time even in periods of heavy snowfall. In essence, it was looking for a
planning system that helped make processes easier and more efficient. When assigning drivers to
vehicles, for example, too much time was being lost prior to the snow being cleared.
Fraport also wanted to keep the additional effort needed to plan the winter services' crew as low
as possible.
Following deployment of the Quintiq package, both equipment and staff have been more
effectively used. Staff, for example, are aware much faster than before which piece of equipment
they have been assigned to. The system also takes into account the driver's skills and knows
which equipment they have already received specific training on.
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With only scant use of the Quintiq solution since it entered service at Frankfurt, the airport
operator says it is too early to provide representative feedback in terms of definitive savings.
However, Fraport Vice President Dr Wolfgang Pelzer noted that, "Quintiq has made a significant
contribution to the efficient planning and co-ordinating of our winter services. It was possible to
model the versatile software according to our needs and quickly implement it."
Schiphol supports compression
Schiphol Group is continuing to assist the creator of a tractor-mounted snow compression system
for airports.
Henk Arntz invented SNOCOM while studying mechanical engineering at the Dutch Technical
University Eindhoven, but he admitted to IHS Jane's that early designs would not have seen the
light of day. "Nobody had ever heard of snow compression before," he said. "Firstly I designed a
20 m-wide machine, which operates at a runway. But at 36 km per hour and 10 cm snow height,
you need to swallow 20 m 3 of snow, which is undoable."
After graduation, Arntz continued to work on his machine with a small team of fellow graduates.
Prototype snow compression systems were tested at an Austrian farm, a Swiss glacier, and in
northern Finland.
Through its Mainport Innovation Fund, Schiphol invested EUR100,000 (USD112,100) to
EUR200,000 in SNOCOM. Arntz was advised to focus on how to remove snow as quickly as
possible from aircraft stands at airports.
"We developed a better, more usable version [of SNOCOM] for Schiphol. To clean an aircraft
stand, a single tractor could plough, compress, and load the diminished [compacted] snow into a
truck within seven minutes."
A rear-mounted brush assists in the process. "The snow at the aircraft stand is gathered in a
windrow and then compressed and loaded in a truck," Arntz explained.
Normally, multiple vehicles are required at stands to plough, sweep, and load snow into containers
for removal. "All this can now be done by a single machine and, above that, we have added snow
compression to minimise the volume before trucking," he said.
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A final version of the SNOCOM snow compression system is scheduled for launch by October
2015. (SNOCOM)
1636126
The snow compression technique uses a tapering metal tube, in which a propeller shaft presses
snow against a membrane bulkhead of steel to remove the air from the snow. Another propeller
shaft is mounted horizontally along the width of the front of a tractor, to take snow from the
apron. So far, Arntz has managed to compress 3 m 3 of snow into just 1 m 3 .
Schiphol is optimistic about SNOCOM. "Our goal is to minimise snow transport and snow storage
to a minimum at our busy airport," noted Koos Noordeloos, senior manager for airport strategy
and development. "Therefore we support Arntz in his efforts."
Noordeloos introduced Arntz to officials at Munich Airport, where there is ample space to store
snow, and New York JFK, where there is no snow storage capacity. "They appeared bullish, but
they would like to see it working in a live situation." To this end, Arntz tested the machine in
Switzerland at an unused runway near a glacier.
By late October 2015, Arntz expects to launch a final version of SNOCOM, for demonstrations at
the Swiss test site and at Schiphol, if there is sufficient snowfall at the Amsterdam hub.
"If he fulfills what he has promised in a live situation, we will buy this machine before the winter
[2015-16]," Noordeloos said.
Arntz estimated that an airport would obtain a return-on-investment in "around two years", adding
that SNOCOM technology could be used for snow compression at car parks and other areas.
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