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METHOD, APPARATUS AND SYSTEM FOR 
AIRCRAFT DEICING AND ESTIMATING 

DEICING COMPLETION TIMES 

RELATED APPLICATION 

This application claims priority of U.S. provisional appli
cation, application No. 60/709,107 filed Aug. 18, 2005, the 
disclosure of which is hereby incorporated by reference. 

TECHNICAL FIELD 

The invention relates to aircraft deicing and, more particu
larly, to a method, apparatus and system for aircraft deicing 
and estimating deicing completion times so that deicing 
facilities at busy commercial airports can be efficiently used 
to ensure minimal disruption to departure flight schedules. 

BACKGROUND 

Smooth operation of the National Airspace System 
depends on the ability of flights to take off on time. Deicing is 
necessary at airports located throughout the northern third of 
the United States and at airports around the world at compa
rable latitudes. In these regions, a snowstorm or other cold
weather event can severely disrupt the carefully planned flight 
schedules at busy airports and impact air travelers throughout 
the country and around the world. In particular, a storm may 
cause substantial delays in the departure of flights due to the 
need for deicing prior to take-off. The extra time needed for an 
aircraft to be deiced (including waiting time) is extremely 
difficult to predict. 
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port, the airlines, and air traffic controllers to work together to 
minimize delays and cancellation of flights by optimizing 
flights at the airport. In the case of the disclosed embodiment, 
this is done by assigning aircraft to the deicing pad with the 
shortest estimated total system time. 

The time estimate can also be updated continuously as the 
aircraft waits to be deiced. This information can be displayed 
directly to the aircraft, for example, by means of a signboard 
adjacent to the queue, or by radio to the pilots of queued 

10 aircraft. Alternatively or additionally, the outputs of the sys
tem can be provided to airport, airline, or air traffic control 
personnel for their use in assigning aircraft to the various 
deicing pads. In addition, the apparatus or tool of the inven
tion can be used for long-term planning or to provide input to 

15 other planning-oriented aviation tools. Simulations can be 
run on future flight schedules and deicing resources. If the 
invention predicts excessive delays, additional deicing 
resources can be allocated to mitigate delay, or flights can be 
cancelled or delayed to reflect the realistic expectation of 

20 departure time. What-if analyses can also be examined. For 
example, the total system time is highly non-linear and the 
order of the aircraft in queue can impact the amount of time 
subsequent aircraft might take to go through the deicing pro
cess. What-if analyses can be done on the optimal sequence of 

25 flights being queued for a particular deicing pad to minimize 
the total deicing time for all future flights, instead of just one 
flight. 

These and other features and advantages of the invention 
will be more apparent from the attached drawings and the 

30 detailed description of an example embodiment of the inven
tion. 

In general, the deicing process works as follows. An air
plane is assigned to a deicing pad to be deiced. A deicing pad 
has multiple positions where the aircraft can be deiced. The 35 

positions can be of different sizes. (Some airports have more 
than one deicing pad, each containing several deicing posi
tions.) An airplane is driven or towed to the queue of the 
assigned deicing pad and waits for a sufficiently large posi
tion to become available. Once an appropriate position is 40 

open, the leading aircraft in the queue taxis into that position. 
The airplane is then sprayed with a mix of chemicals com
bined to accomplish the rapid melting of ice, snow, or freez
ing rain that has accumulated on the aircraft. Moreover, 
supplementary chemicals may be sprayed to prevent addi- 45 

tiona! accumulation. Once an aircraft is in a deicing position, 
the time required to spray a particular aircraft is a function of 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a diagram of the Detroit Metropolitan Wayne 
County Airport (DTW) showing the two deicing pads, 4 Rand 
3L, of the airport. 

FIG. 2 is a schematic diagram of the deicing queuing model 
of the invention. 

FIG. 3 is a diagram ofDTW deicing pad 4R. 
FIG. 4 is a diagram ofDTW deicing pad 3L. 
FIG. 5 is a view of a graphical-user-interface of an appa

ratus of the invention for estimating total system time for 
deicing, the apparatus being referred to herein as a deicing 
decision support tool. 

FIG. 6 is a graph showing the estimates for the total system 
time for oversize aircraft. 

its size, the experienced efficiency of the specific deicing 
position, the accumulation of ice/snow on the aircraft, and the 
severity of the snowstorm/weather event. 

SUMMARY 

The method, apparatus and system of the invention esti
mate the amount of time an aircraft takes to go through the 
deicing process, including waiting time, typically in queue, 
and the actual deicing time, together denoted as the total 
system time. Some of the variables addressed in this system 
include aircraft size, size and capacity of each deicing posi
tion, the number of deicing positions available in each deicing 
pad, the number of such pads at the airport, the operational 
availability of each deicing position, experience-based data 
on time required at a specific deicing position to deice par
ticular aircraft makes, models, and the number, size and type 
of aircraft waiting to be deiced. The invention estimates the 
total system time for each of the deicing pads to which the 
aircraft can be assigned. This time estimate enables the air-

FIGS. 7 and 8 are graphs showing the total system time 
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estimates when testing the effect of snow events, the results 
for type A snow being shown in FIG. 7 and those for type C 
snow appearing in FIG. 8. 

FIGS. 8 and 9 are graphs showing total system time esti
mates when testing the effect of outbound aircraft type, the 

55 results for an outbound B757 being shown in FIG. 9 for 
comparison with the results in FIG. 8 for an outboundA320 
aircraft, both the results for FIGS. 8 and 9 being shown for a 
type C snow. 

FIGS. 10 and 11 are graphs of estimated total system time 

60 showing the effect of queue order, that in FIG. 10 for two 
B757 aircraft in the front of the queue, and FIG. 11 showing 
the estimates for two B757 aircraft in the back of the queue. 

FIG. 12 is a schematic illustration of the deicing decision 
support tool of the invention showing inputs to and outputs 

65 from the tool according to the example embodiment. 
FIG. 13 is a flow chart of the operation of the deicing 

decision support tool and a programmed machine (e.g. a 














