APPENDIX A

SUMMARY OF OPTIMIZATION PROCEDURES OR TECHNOLOGIES FOR CONSIDERATION IN ACRP 10-01

SUMMARY OF OPTIMIZATION PROCEDURES OR TECHNOLOGIES FOR

CONSIDERATION IN ACRP 10-01:
	Deicing procedures - Fluid Freeze Point Buffers
	

	TC Publication TP 13129E, 

Examination of the Role of Fluid Freeze Point Buffers
	 Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Different fluid buffers for specific operating conditions

Positive Aspects of Optimization Procedure or Technology:

· Could allow application of further diluted fluids, with environmental and cost savings. 

Negative Aspects of Optimization Procedure or Technology:

· More complex to manage in field operations. If controlled manually, it entails a risk of error with flight safety implications. Automated control of fluid blenders in deicers may be necessary in order to take advantage of variable fluid buffers.
Additional Comments: 

Later studies showed that the aircraft wing temperature drops well below ambient during periods of active frost. This temperature drop, which may be as great as ‑7ºC must be accounted for in any deliberations concerning fluid freeze point buffers in frost conditions

	TC Publication TP13315E, 

Aircraft Deicing Fluid Freeze Point Buffer Requirements: Deicing Only and First Step of Two-Step Deicing
	 Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Reduced fluid buffer for deicing‑only conditions

Positive Aspects of Optimization Procedure or Technology:

· A reduced fluid buffer for deicing‑only conditions would provide cost‑savings and reduce environmental impact.
· Some larger operators are moving to deicing vehicles equipped with fluid strength mixing systems, which could take advantage of variable buffers for different conditions.
Negative Aspects of Optimization Procedure or Technology:

· An operational concern is related to practical limitations imposed by spray equipment commonly in use. Many current deicing vehicles are equipped with a maximum of two tanks, and are not equipped to mix fluids to desired concentrations. In these cases, the operator prefers a procedure wherein deicing vehicles are loaded with a fluid having a freeze‑point‑buffer suitable both for first‑step fluids during storms and for deicing‑only conditions following storms.

Additional Comments: 

Nil

Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Larger negative fluid‑freeze‑point buffer for first‑step deicing fluid, enabling use of hot water for deicing at lower OAT than presently allowed.

Positive Aspects of Optimization Procedure or Technology:

· Cost‑savings 
· Reduced environmental impact.
Negative Aspects of Optimization Procedure or Technology:

· In the past, some operators successfully practiced application of first-step fluids having negative buffers as large as 7°C (hot water to ‑7ºC). At the time when these practices were followed, Type IV fluids had not yet been developed, and the subsequent application of anti-icing fluid consisted of an application of a heated Type I fluid. The heated second-step fluid thereby corrected any freezing that may have occurred between applications of the two fluids. In current practice, the second-step fluid is usually a cold Type II or IV fluid, which will not necessarily correct any refreezing of the first-step fluid.

· High wind conditions cause faster cooling and earlier freezing, and may not be adaptable to broader first-step fluid buffers. 

Additional Comments: 

Use of a heated anti‑icing Type II/IV fluid could reproduce the inherent corrective action experienced when a Type I deicing fluid with a large negative buffer was followed by a heated application of Type I fluid with the standard buffer. 

	TC Publication TP 13478E, Aircraft Deicing Fluid freeze Point Buffer Requirements for Deicing Only Conditions
	Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Reduced fluid buffer for deicing‑only conditions

Positive Aspects of Optimization Procedure or Technology:

· A reduced fluid buffer for deicing‑only conditions would provide cost‑savings and reduce environmental impact.
· Some larger operators are moving to deicing vehicles equipped with fluid strength mixing systems, which could take advantage of variable buffers for different conditions.
Negative Aspects of Optimization Procedure or Technology:

· An operational concern is related to practical limitations imposed by spray equipment commonly in use. Many current deicing vehicles are equipped with a maximum of two tanks, and are not equipped to mix fluids to desired concentrations. In these cases, the operator prefers a procedure wherein deicing vehicles are loaded with a fluid having a freeze‑point‑buffer suitable both for first‑step fluids during storms and for deicing‑only conditions following storms.

Additional Comments: 

Nil

	Fluid Characteristics
	

	Characteristics of Aircraft Anti-Icing Fluids Subjected to Precipitation
	

	TC Publication TP 13317E, Characteristics of Aircraft Anti-Icing Fluids Subjected to Precipitation
	 Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Research and develop an improved means of determining when fluids actually fail (adhere to surface) as opposed to identifying failure by visual indications.

Positive Aspects of Optimization Procedure or Technology:

· Can be used in fluid testing to more accurately and consistently determine HOT times.
· May lead to longer hold‑over times for some fluids.
Negative Aspects of Optimization Procedure or Technology:

· Capital costs for research and development.

Additional Comments: 

Nil

	TC Publication TP 13484E, Characteristics of Aircraft Anti-Icing Fluids Subjected to Precipitation
	Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Improved means of evaluating the real operational limits of fluids during fluid testing

Positive Aspects of Optimization Procedure or Technology:

· Removes problem of inaccurate and inconsistent visual failure calls
· May lead to longer hold‑over times
Negative Aspects of Optimization Procedure or Technology:

· Will involve research and development costs
Additional Comments: 



	Adhesion of Failed Anti-Icing Fluids on Aluminum Surfaces
	

	TC Publication TP 14149E, Adhesion of Aircraft Anti-Icing Fluids on Aluminum Surfaces (not yet published)

TC Publication TP 14377E, Adhesion of Aircraft Anti-Icing Fluids on Aluminum Surfaces: Phase II (not yet published)
	 Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Improved means of evaluating the real operational limits of fluids based on adherence to underlying surface.

Positive Aspects of Optimization Procedure or Technology:

· Removes problem of inaccurate visual failure calls
· Supports longer hold‑over times
Negative Aspects of Optimization Procedure or Technology:

· Will involve more expensive test processes
Additional Comments: 

Nil

	Ice Detection Sensors 
	

	C/FIMS
	

	TC Publication TP 12979E, Final Report Operational Evaluation for the Two Sensor Contaminant/Fluid Integrity Measuring System (C/FIMS) Midway Airlines F﷓100 Aircraft

TC Publication TP 13254E, Operational Evaluation for the Four Sensor Contaminant/Fluid Integrity Measuring System (C/FIMS) Midway Airlines F﷓100 Aircraft
	Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Use of C/FIMS system to indicate fluid condition and contamination on aircraft surfaces

Positive Aspects of Optimization Procedure or Technology:

· Improved means of detecting presence of contamination on wing surfaces

· A means of measuring anti-icing fluid condition

· Avoidance of unnecessary returns for re‑deicing
· Extended holdover times
· Alternate method of satisfying U.S. Federal Aviation Administration Airworthiness Directives calling for a tactile check on hard wing aircraft
Negative Aspects of Optimization Procedure or Technology:

· Capital cost to complete system development 
· Capital cost to retrofit aircraft
· Question as to whether point sensors:
· adequately represent condition of entire critical surface
· respond to different types of fluid failure
· indicate adherence of contamination to aircraft surface.
Additional Comments: 

The (C/FIMS) system was used in a separate study to assist in determining fluid failure times (Characteristics of Aircraft Anti-Icing Fluids Subjected to Precipitation: 1998 – 1999 published by Transportation Development Centre; TP 13484E November 2001).

In that study, a C/FIMS sensor was installed on the test plates, and three contamination-sensing traces from the C/FIMS sensor as well as a plate temperature trace were recorded while the fluid was exposed to precipitation.   The sensor manufacturer had not provided a method of interpreting the sensor traces to identify the point of plate failure.  Interpretation of the traces was based on the nature of the C/FIMS sensor traces as fluids progressively absorbed precipitation and reached the point of plate failure.  The sensor records the admittance (inverse of electrical impedance) of the fluid overlaying the sensor head, to three different levels within the fluid layer.  Immediately following the fluid application, the three curves typically show a downturn caused by the rapid thinning of the initial fluid layer.  Subsequently, as the fluid absorbs precipitation, the curves slowly climb and then eventually reach a limit and start to decline as the ultimate capacity of the fluid to absorb water is reached.  At the bottom of the decline, when the slope of the curve changes from negative to positive, the point of fluid failure has been reached. 

The nature of the sensor traces varied considerably for different weather conditions and fluid types. Comparisons were made based on the nature of the recorded C/FIMS traces.  

Tests in Freezing Precipitation

· Ethylene Glycol-Based Type IV Fluids

An ethylene glycol-based Type IV fluid produced a near constant C/FIMS trace from the fluid pour until the start of initial failure.  For most freezing precipitation tests, the plate failure was easily distinguished from the trace due to the change of the slopes from negative to positive, approximately at the standard plate failure call time. The mechanism of precipitation absorption and fluid dilution of this fluid type is conducive to C/FIMS analysis.  

This fluid type absorbs the precipitation into the fluid layer, contrary to most propylene glycol-based fluids that suspend the contaminant in the upper fluid surface.  Since the sensor is in contact with a less stratified fluid layer, a more accurate measurement of the fluid properties is possible.

· Propylene Glycol-Based Type IV Fluids

Indicators of failure were not always detected. At mild temperatures, the failure mechanism for this fluid is often a dilution failure, giving results similar to the Ethylene Glycol-Based Type IV Fluids,

At lower temperatures (-10°C) the visual indication of fluid failure was ice‑bridging above a layer of uncontaminated fluid. The C/FIMS sensor did not detect this type of failure. This may be acceptable, as this type of failure does not typically result in contamination adhering to the aircraft surface.

· Ethylene Glycol-Based Type I Fluids

Traces for this type of fluid were difficult to interpret and didn’t indicate the time of failure with any confidence. The failure times are very short and the fluid layer may be too thin for C/FIMS analysis.

Tests in Snow

The C/FIMS traces recorded during snow tests were less indicative of the onset of failure. 

· The trace from a sheared Propylene Glycol-Based Type IV Fluid was very linear and gave no indication of failure at any point during the test. This behaviour was attributed to the film of clean fluid that remained below the failed fluid. The snow precipitation accumulated on the top surface of the fluid and the fluid layer in contact with the C/FIMS sensor head was nearly undiluted at the time of complete plate failure.  

· In ethylene glycol-based fluids, the film thickness decreased from the time of pouring until the time of standard plate failure.  The C/FIMS-B trace gradually decreased from its initial value, following the thickness profile, until failure was observed.  At this time, the C/FIMS traces increased.

· The plate temperature recorded by the C/FIMS sensors produced a different trace in snow precipitation than in freezing precipitation. The plate temperature dropped after the start of the snow test, while in all other conditions, the temperature gradually climbed.  This behaviour may be attributed to the latent heat of melting of the snow.

	SPAR/COX 
	

	TC Publication TP 13481E, Feasibility of Use of Ice Detection Sensors of End-of-Runway Wing Checks

TC Publication TP 13662E, Ice Detection Sensor Capabilities for End-of-Runway Wing Checks: Phase 2 Evaluation
	 Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Use remote ice detection sensors to scan aircraft critical surfaces just before entering the departure runway

Positive Aspects of Optimization Procedure or Technology:

· Better information to the pilot regarding icing on wings

· Better decisions on need to return for re-deicing

· Improved aircraft safety

Negative Aspects of Optimization Procedure or Technology:

· Capital costs for GIDS system development and proving 

· Capital costs for installation

· Aerodrome standards conflict with positioning sensor camera at optimum location for detecting contamination

· Would need a data-link system to transmit results to pilots

· Sensor camera must be further developed to perform adequately in this application

Additional Comments: 

Remote sensors tested did not perform to the level required to operate successfully in this application.

Acceptable limits of contamination at takeoff must be defined in order for GIDS developers to proceed further with improved sensors.


	Intertechnique Ice Detection Evaluation System (IDES)
	

	TC Publication TP 14382E, A Sensor for Detecting Anti-Icing Fluid Failure

TC Publication TP 14446E A Sensor for Determining Anti-icing Fluid Failure: Phase II
	Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Use of system to indicate fluid condition and contamination on aircraft surfaces

Positive Aspects of Optimization Procedure or Technology:

· Improved means of detecting presence of contamination on wing surfaces

· A means of measuring anti-icing fluid condition

· Avoidance of unnecessary returns for re‑deicing
· Extended holdover times
· Alternate method of satisfying U.S. Federal Aviation Administration Airworthiness Directives calling for a tactile check on hard‑wing aircraft
· Eliminates need to refer to published HOT guidelines
Negative Aspects of Optimization Procedure or Technology:

· Capital cost to complete system development 
· Capital cost to retrofit aircraft
· Question as to whether point sensors adequately represent condition of entire critical surface
Additional Comments: 

Rather than attempting to replicate the way the human identifies fluid failure (which has inherent deficiencies in consistency and ability to identify adhered contamination) it may be more useful to refine the system to improve upon the human. 

As the system is based on ultrasonic technology, it should be possible to adapt it to measure the distance from the wing surface to the underside of any ice film existing above it. This could be a surrogate means of detecting adhered ice; if the distance is zero, it could be assumed that the ice is adhered. If the distance is greater than zero, and fluid is present, it can be assumed that the ice is not adhered. In this case, the system data on fluid dilution, sensor/plate temperature, and fluid‑freeze‑point curves should be able to indicate a safe condition.

This system appears to offer potential, and should be further explored with the system developer:

· Can it be made to measure distance to the underside of any ice film, including ice directly on the wing surface? 

· Does the sensor accurately measure plate / wing surface temperature?

· Is the system measure of fluid dilution accurate and reliable?



	Alternative Deicing technologies
	

	Hot Water
	

	TC Publication TP 12653E, Hot Water Deicing Trials for the 1994-95 Winter

TC Publication TP 13483E, Hot Water Deicing of Aircraft

TC Publication TP 13663E, Hot Water Deicing of Aircraft: Phase 2
	Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

· Use of hot water as a deicing fluid at temperatures below ‑3ºC.

Positive Aspects of Optimization Procedure or Technology:

· Lower cost

· Lower impact on environment

· Use is facilitated with deicers that have blending systems including water tanks.

Negative Aspects of Optimization Procedure or Technology:

· Requires tight management control for temperature and wind conditions.

· Very sensitive to wind. 

· Risk of freezing in deicer.

Additional Comments:

Should review winter conditions to determine distribution of wind speed concurrent with snowfall to evaluate usefulness of extending negative buffer temperature range.

Any further testing should confirm that this process is compatible with composite surfaces.

Explore the optimum spray technique to transfer heat to the wing and to ensure that an adequate amount of spray is directed at the wing edges.

Test to fully understand the beneficial effect of a greater quantity of hot water in producing a longer time to refreeze.

	Forced Air Systems
	

	TC Publication TP 14153E, Endurance Times of Fluids Applied with Forced Air Systems

TC Publication TP 14380E, A Protocol for Testing Fluids Applied with Forced Air Systems

TC Publication TP 14445E, Evaluation of Type IV Fluids Using FedEx Forced Air Assist Equipment
	Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Use of forced air applications of Type II and IV fluids

Positive Aspects of Optimization Procedure or Technology:

· An improved method for evaluating and approving forced air applications of Type II and IV fluids was validated.
Negative Aspects of Optimization Procedure or Technology:

· Some forced air deicing truck / specific fluid combinations were unsuccessful as viscosity was overly degraded.
· Some fluids are not acceptable for forced air application.
Additional Comments: 

Use of forced air systems to apply Type II/IV anti-icing fluids has not seen wide‑spread use in the field, presumably because it doesn’t offer achievable benefits in better or more economical fluid application.


	Warm Fuel
	

	TC Publication TP 13482E, Evaluation of Warm Fuel as an Alternative Approach to Deicing
	 Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Use of warmed fuel to protect wings against precipitation and frost contamination

Positive Aspects of Optimization Procedure or Technology:

· Reduction in deicing fluid
· Reduction in time to deice
· May resolve cold‑soaked wing situation
Negative Aspects of Optimization Procedure or Technology:

· High capital cost
· Doesn’t provide complete solution, follow‑up deicing required. 
· Is it really practical to board heated fluid?
Additional Comments: 

Convective heat transfer from the ambient air  to the wing skin resulting from a relatively light wind is sufficient to offset the heat loss due to thermal radiation exchange between the wing surface and the open sky, and thereby prevent frost deposition.  This phenomenon suggests the potential application of preventing frost deposition by blowing air at ambient temperature over the wings of parked aircraft during active frost conditions.  


	Mobile Infra-Red System
	

	TC Publication TP 13489E, Deicing with a Mobile Infra-Red System
	Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Use of a Mobile Infra-Red System to defrost aircraft
Positive Aspects of Optimization Procedure or Technology:

· Reduction in deicing fluid 
· Potential lower cost 
· Potential for reduced environmental impact
Negative Aspects of Optimization Procedure or Technology:

· Does not provide ongoing protection inactive frost condition.
· Awkward mechanism for use around aircraft parked at terminal buildings
Additional Comments: 

The time to defrost must not be longer than the current time using sprayed fluid.



	Fluid research
	

	TC Publication TP 14152E, A Potential Solution for De/Anti-Icing of Commuter Aircraft

TC Publication TP 14379E Development of Holdover Time Guidelines for Type III Fluids
	Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Develop new Type III fluids as a replacement for Type I fluid, for use in one‑step de/anti-icing operations

Positive Aspects of Optimization Procedure or Technology:

· Holdover times provided by Type III fluids could provide the industry with operationally useful holdover times.

· Because a Type III fluid based on a low viscosity anti-icing fluid formulation is undiluted, it would provide fluid freezing point protection across the HOT table.

· Type III fluid could likely be applied with existing Type I fluid spray equipment.

· Due to the lower viscosity, the fluid might provide improved aerodynamics for commuter aircraft and alleviate current penalties imposed on operators.
Negative Aspects of Optimization Procedure or Technology:

· Possible dry-out and re-hydration problems

· Fluid costs potentially higher than for Type I

Additional Comments: 

Nil

	Fluid Testing
	

	TC Publication TP 13827E, SAE Type I Fluid Endurance Time Test Protocol
	 Nil

	TC Publication TP 14447E, Effect of Heat on Endurance Times of Anti-icing Fluids
	Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Publish HOT guidelines for heated Type III fluid. 

Positive Aspects of Optimization Procedure or Technology:

· Longer endurance times on average at mild temperatures
· May encourage greater use by operators 
· May encourage development of other versions of Type III fluid
· Greater use of Type III fluid has environmental benefits
Negative Aspects of Optimization Procedure or Technology:

· Somewhat shorter endurance times at colder temperatures
· More HOT tables to maintain
Additional Comments: 

Nil

Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Use of heated Type II and IV fluids as an overspray could support the use of a more dilute first‑step deicing fluid. The heated overspray fluid may correct any early freezing of the first‑step fluid. This would require production and publication of a new set of HOT guidelines for all Type II, III and IV fluids, along with new fluid‑freeze‑point buffer guidelines for the first‑step deicing fluid.

Positive Aspects of Optimization Procedure or Technology:

· Use of hot water to lower ambient temperatures
· Use of more‑diluted Type I fluids
· Lower cost
· Environmental benefits
Negative Aspects of Optimization Procedure or Technology:

· Requires production and maintenance of an additional set of HOT guidelines.

· Requires research to confirm: 

· That the heated over‑spray fluid adequately corrects any early freezing of the first‑step fluid.

· The acceptable level of dilution of first‑step Type I fluid.

· Whether earlier adhesion results from application of heated Type II/IV fluid due to the melting of snowflakes generating larger quantities of water and earlier dilution.

· Requires modification to deicing vehicles to heat Type II and IV fluids.

Additional Comments: 



	TC Publication TP 13996E, Influence of Application Procedure on Anti-icing Fluid Viscosity
	Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Ensure quality control checks and operational deicing procedures are strictly adhered to. Regulatory bodies must document guidelines to ensure that adequate quality control checks are conducted on the fluids and on deicing procedures.

Positive Aspects of Optimization Procedure or Technology:

· Improved safety
Negative Aspects of Optimization Procedure or Technology:

· Operational costs
· Increased regulation
Additional Comments: 

Nil

Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Determine the optimum spray equipment and technique to reduce the shearing effect associated with spraying Type II / IV fluid.

Positive Aspects of Optimization Procedure or Technology:

· Improved safety
Negative Aspects of Optimization Procedure or Technology:

Additional Comments: 

Results from full-scale standard spray test #2 indicated that the shearing effect might depend on the spray technique and equipment, including truck type and nozzle used



	Application of HOT guidelines
	

	TC Publication TP 14151E, Relationship Between Visibility and Snowfall Intensity
	 Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Introduce automated snowfall intensity measurement instruments to provide better information to pilots thus enabling more accurate application of HOT guidelines. 

Positive Aspects of Optimization Procedure or Technology:

· Improved aircraft safety through more accurate selection of HOT values during snowstorms.
Negative Aspects of Optimization Procedure or Technology:

· Capital costs

· Need for universal data link to transmit instrument data to pilots

· Need for system development of an accurate measuring instrument

Additional Comments: 

The information to pilots could include HOT‑time remaining for the pilot’s aircraft as well as real‑time snow-intensity. The central system could receive and hold data on fluid application for each departing flight (fluid type and start of HOT time) and by using data on fluid endurance times, OAT and snowfall rates, calculate the HOT remaining for each operating aircraft on a real‑time basis. 

	Real-Time Snow Precipitation Gauge
	

	TC Publication TP 14150E, Evaluation of a Real-Time Snow Precipitation Gauge for Aircraft Deicing Operations

TC Publication TP 14378E Evaluation of a Real-Time Snow Precipitation Gauge for Aircraft Deicing Operations (2003-04)
	  Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Introduce a snow‑intensity gauge at airports along with a data‑link to provide pilots with real-time snow intensity information.

Positive Aspects of Optimization Procedure or Technology:

· Improved aircraft safety through more accurate selection and application of HOT values during snowstorms.
Negative Aspects of Optimization Procedure or Technology:

· An accurate instrument must first be developed

· Capital costs for installing at airports

· Need for universal data link to transmit instrument data to pilots

Additional Comments: 

The information to pilots could include HOT‑time remaining for the pilot’s aircraft as well as real‑time snow-intensity. The central system could have data on fluid application (type and start of HOT time) and by using data on OAT and snowfall rates, calculate the HOT remaining for each operating aircraft on a real‑time basis. 

There is also room for greater efficiencies by moving to a HOT continuum as opposed to a table based on ranges of temperatures and rates formatted to accommodate human application. A central system could determine remaining holdover times by applying measured precipitation rates and OAT to a HOT formula for each fluid, thus removing the inefficiencies related to range formats. 

	Aerodynamic Penalties of Clean or Partially Expended De/Anti-icing Fluid
	

	TC Publication TP 13995E, Aircraft Takeoff Test Program for Winter 2001-02: Testing to Evaluate the Aerodynamic Penalties of Clean or Partially Expended De/Anti-icing Fluid
	 Nil

	Aircraft Ground Icing Exploratory Research
	

	TC Publication TP 14154E, Aircraft Ground Icing Exploratory Research for the 2002-03 Winter
	 Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Develop a simulation model to evaluate wing exposure to various wind vectors and snow catch associated with the use of different runways. 

Positive Aspects of Optimization Procedure or Technology:

· It could assess whether aircraft wings might experience non‑symmetrical snow catch when particular departure runways and taxi routes are used. 

· It could be used to assist ATC at larger airports to determine the optimum departure runways and taxi routes in winter storms to minimize the duration that fluid protection is needed. 

Negative Aspects of Optimization Procedure or Technology:

· Capital costs 

Additional Comments: 

Nil 

Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Reduce the delays at the deicing pad following completion of the anti–icing application through documenting best‑practices and providing that documentation to the industry for use by individual operators. 

Positive Aspects of Optimization Procedure or Technology:

· Makes better used o f holdover time

· Increases throughput of the CDF

Negative Aspects of Optimization Procedure or Technology:

· Operators may not choose to make use of best practices

Additional Comments: 

Nil 
Optimization Procedures or Technologies for Consideration in ACRP 10-01: 

Give higher priority to protecting HOT as opposed to noise abatement when assigning departure runways during deicing events. Improved controller understanding of the impact of long taxi times on holdover times could influence their assignment of runways.

Positive Aspects of Optimization Procedure or Technology:

· Minimize the duration that fluid protection is needed. 

· Reduce aircraft returns for re‑deicing

Negative Aspects of Optimization Procedure or Technology:

· Requires change to airports noise abatement programs

Additional Comments: 

Does the sound muffling effect of falling snow reduce the need for noise abatement? This could be assessed, and if affirmative, then noise abatement procedures could be altered or eliminated during snowstorms. 

	TC Publication TP 14381E, Aircraft Ground Icing General and Exploratory Research Activities for the 2003-04 Winter
	Nil
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