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SURVEY OF OI'ERATING PRACTICES 
~ ~. 

INITH 

PROPELLER ICE ELI?~dINATIOAT EQUIPbiENT 

I PURPOSE 

It is tha purpose of this report to present a tabulation and summary 
of the answers received in reply to the questionnaire on Propeller Ice 
Elimination Equipment (Appendix D), ciraulated February 7, 1942 to the 
manufaaturers and operators of transport and military aircraft, listed 
in Appendix B. 

II CONCLUSIONS 

The tabulation`of replies is given in Appendix A. Additional detailed 
oomments whiah were received are given in Appendix B and Appendix C. 

A. The following conclusions are mr~de on the basis of this surlmQry. 

1. Most operators e~re using denetured Et~hyl aleohol for propeller 
deicing rather than a mixture of alcohol and glyoerine. 

2. Most operators use the following alcohol flow rates for three 
bladed propellers f itted with feed shoes: 	 ~''~ 

`. 

~x 8 to 10 qts.~hr.~three bladed propeller 
Norm 4 qts.~hr.~ ropeller 
Min 2 qts.~hr.~ropeller 

3. The provision of Q sight gage or equivslent indicator of 
available fluid in the supply tank is essential. 

4. The use of Q manual adjustment for the rate of fluid flrnv to 
the propellers is essential, however the use oF an individual 
manual adjustrnent for each propeller is desirable, but not;an 
essential feature. 

5. The provision For shutting off fluid flow to each propeller 
indapendently of the others is a desirable feature. 

6. The use of an indicator of the rate of fluid flow within an 
accuracy of ±1~ is desirable. 

7. The deicing system of applying fluid directly to the blade 
shanks without auxiliary guiding on the blades is unsatisfac- 
tory. The use of feed shoes is becoming general practiae. 

8. The problem of maintaining the propeller free from harciful iae 
accumulation warrants immediate attention from the whole e~ircraft 
industry. 	 ~ ~ 

- 1 - 

Full document details: SAE AIR3

http://www.avadocuments.com/doc/sae-air3
http://www.avadocuments.com/doc/sae-air3


(II Cont'd) 

B. Supplementary Observations By Committse A-10 

Since the accumulation of the data reported~herewith, practices 
in the use of propeller ice elimination equipment have undergone 
certain changea. The replies to ~he questionnaires as set forth 
in this report cover the use of such equipment as was practiced 
up to February 1942. The comments below virill serve to brin~ atten- 
tion to more recent trends and developments and to bring the prac- 
tice in the use of this equipment to date as of January 1943. 

1. The amount of anti-icing fluid carried in oommercial and mili- 
tary transports was marginal, however tankage has been increasing 
to compensate fors 

a. More frequent operation in icing conditions 
b. Longer range of operations 
c. Less experience of personnel with specif ia installations 
d. Lack of adequate rate of fluid flow control 
e. Use of more volatile anti-icing fluids 

2. The trend towards anti-icing fluids of plain alcohol is desir- 
able since it permits use of a single supp~y of fluid for protec- 
ting propellers, windshields, and carbure~ors. Corrosion and 
gumming of tanks, pumps and lines is materially reduced when 
glycerine is omitted. 

~; 	 3. Alcohols of higher molecular weights, such as butyT or isopropyl, 
giving better performance than denatured Ethyl alcohol by virtue 
of their better wetting characteristics and slower evaporation, 
are desirable and warrant further consideration, especially where 
operation at high temperatures previously dictated the use of 
glycerine-alcohol mixtures. 

4. The increasing use of externally fitted anti-iaing shoes, whether 
of the fluid spreading or electric-heating types, suggests the 
desirability o£ modifying the propeller blade leading edge to 
reduce aerodynamic penalties. New propeller designs should incor- 
porate adequate means for the anti-icing of the propeller assembly. 

5. The flammable character of the suitable alcohols render them 
hazardous for use in combat, and warrants further emphasis on the 
development of propeller anti-icing systems not requiring alcohol 
as, for example, eleatrical heating. (Simila.r ef£orts are being 
directed toward the elimination of alcohol for the anti-icinb of 
other aircraft components) 

6., The preservation of propeller thrust during flight through ice is 
secondary in importanoe only to the preservation of engine power. 
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I I I S U~~ARY i~ 

The questions in the original questionnaire (Appendix D) are quoted 	 ~ J 
herein, followed by a brief summary of the replies received. 

Question 1. 

The answers to this questionnaire apply to Model 	 airplanes. 

Engine Description 	 Propel~r Description 

Manufacturer. 	 Manufacturer 
D~odel # 	 Model ~ 	hub 
Normal Rating 	HP at 	RPM 	 blades 

Gear Ratio 
Airplane Per ormance - Indicated Air Speed 
For cruising is 	hiPH at 	EPM normally and 	MPH at 	RPM in ice. 
For single engine operation~s 	biPH at 	RPM nox7nally and 	2~4PH 

at 	RPM in ice. 

The ma~ority of replies pertained to operation of the Douglas UC-3 type air- 
plane. The answers indicate that no specific opere~ting practice has been 
definitely established for operation in ice. ~tihile some reparted increasing 
the engine speod during operation in iee, the ma:iority reported no change 
f rom the normal cruising operation. 

Question 2. 

The fluid used as a deicing agent oonsists of a mixture of 	f alcohol 	~ 

and 	~ glycerine. If' some o~her fluid used, please dosc~ 	 ~/ 

The choice of alcohol or a mixture of 85J alcohol and 15J glycerine seems 
dependent upon conditions othar than the propeller. Vdhen fluid is required 
for other deicin~ equipment such as windshield or carburetor, alcohol is 
generally used for tr~e propeller as well. 

~,uestion 3. 

The fluid is supplied to EACH propeller at the rate of 	qts/hr.Idaximum 
qts~hr P~inimum 
qts~hr Normal 

It was hoped by the committee that the replies to this question would permit 
the formulation of dafinite recommended operating practices for rates o£ fluid 
flow, however the scattering of answers does not warrant definite recommenda- 
tions. Nevertheless, it should be noted that those operators who based their 
replies on their own experience in ice reported a normal rate of 3 to 6 quarts 
per hour. 

Question 4. 

Tho rates described in Question (3) are based on: 
a. Our experience in flight in ice. 	Yes 	No. 

b. Recommendations of other operators. 	Yes 	P1o. 
~~ 
~: 
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(III Cont'd) 

The ma~ority of answers were based on the actual experience of the 
airline operator. In reviewing this questionnaire, the replies have 

~; 	been tempered by consideration of ~hether or not they were based on 
"Experience in flight in ice." 

Question 5. 

It is considered essential for the fluid supply system to provide 
for the following range of rate of fluid flow to EACH propeller 

qts~hr Y~aximum 
qts~hr I~inimum 

The scatterin~ of answers on the "Essential" maaimum and minimum rate 
of flow does not v~rarrant definite reconmaendations. It is noted, however, 
that they fall in the range of 8- 10 qts~hr maximum per 3 bladed pro- 
peller, 4 normal and 2 minimum for cases using alcohol and feed shoes. 
It is noted, further, that the ratio between maximum an d minimum"varies 
from 4:1 to 2~;1. This may present problems to the pump manufacturer. 

Question 6. 

The permanent supply tan.k of the airplane has a capacity of 	gallons. 
Of this, gallons is assi~ned to the propeller. 
Of this, gallons is assi~ned to the windshield. 
Of this, gallons is assigned to the carburetor. 

The capacity of the permanent supply tank as well as the proportionin~ of 
the fluid;supply to the different compone,nts appear to vary with the opera- 
tors. 	 " 

Question 7~: 

On what basis was the capacity of the nain supply tank chosen? 

a. Number of hours of expected flight in ice? 
Yes 	No. How many hours? 

b. Percent duration of flight 	Yes. VYhat f 	 Ido. 
c. Ratio of deicing fluid to gasoline capacity? 	Yes. 

Ratio was 	. 	No. 
d. Other basi~s. Please describe. 

While an effort is apparently made to provide for deicing on a definite basis, 
the most used practice is that of specifying the number of hours of expectad 
flight in ice re~ther than correlation with other factors. Further study of 
this point is warranted so as to provide a better criterion for comparing new 
equipment. 	 ' 

Question 8. 

Do you believe a ratio such as Question ?b or 7c could be established 
for a given type of airplane? 	Yes. 	No. 

The approximately 50-50 split in "YES" and "NO" answers to this question can 
~ 	indicate a need for establishing such a ratio, but it also can indicate, as 
~_- 	 some co~nented, that many factors regarding the alass of service expected 

needs to be considered in such a ratio. 	 - 
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(III Cont~d) 

Ouestion 9. 

I~. provision made for ret'illing the supply tank during flight f rom 	 ~ 
awciliary containers? 	Yes 	No. 	 `~ 

The majority of replies indicated that no proviaion was made for refilling 
the supply tank during flight. 

Question 10. 

The auxiliary supply is usually 	gallons. 

6 few operators reported the use of an auxiliary supply in two or five 
ga.11on containers. 

Question 11. 

Is the provision f or a sight gage or equivalent on the supply tank 
considered essential? 	Yes 	No. (Desire~ble 	.) 

The almost unanimous affirmative reply to this question indicates that 
the provision of a sight gage or equivalent on the supply tank is an 
essential requirement. 

Question 12. 

Is the use of a manual ad~ustment for the re~te of flox of fluid to 
the.propellers considered essential? 	Yes 	No. (Desirable 	) 	~~ 

, 

The ma~ority of operators considered the use o£ a msnual adjustwent for the 
ra~e of flow of fluid to the propellers essential. 

Question 13. 

Is the use of an individual manual ad3ustment of flow to EACH propeller 

considered essential? 	Yes 	No. (Desirable 	~r 

The ma~ority of opinion did not consider an individual manual adjustment to 
each propeller essential. It was indicated as desirable but not a requisite. 

Question 14. 

Is the provision for shutting off fluid flow to each propeller inde- 
pendently of the others considered essential? 	Yes 	No. 

(Desirable 	) 

The slight ma~ority of affirmative answers to this question indicated 
that the provision for shutting off the flow to each propeller independently 
of the ~other, was at le ast a desirable feature, and to be recommended. 

Question 15. 

Is the use of an indicator of the rate of flow of Fluid considered 
essential? 	Yes 	No. If so, what accuracy is essential? 	jo. 	 ~_.,, 

~ 
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(III Cont~d) 

The al~ost fifty-fifty split in reply to this question indicated that 
this feature is recommended although not considered essential. An 
accuracy of f1~7 seemed essential. 

Question 16. 

Aee feed shoes used on the blades? 	Yes 	No. 

According to these replies, the minority of operators use feed shoes. 
It is believed, however, that the use of feed shoes is becoming genera.l 
practice. 

Question 17. 

Are cuff's used on the blades? 	Yes 	No. 

Practically no eaperience with blade cuffs was reported. 

Question 18. 

Does the conventional arrangement of applying deicing fluid directly 
to the blade shanks without auxiliary fluid guiding on the blades 
give satisfactory deicing? 	Yes 	No. 

The majority of replies indicated that the essential arrangement of apply- 
ing deicing fluid directly to the blade shanks without auxiliary fluid 
guiding on the blade does not give satisfactory deicing. This, together 

~ 	with the specif ic comments which were received in reply to this question, 
indicate that the problem of maintaining the propeller f ree f rom harmful 
ice accumulation warrants immediate attention from the whole aircraf t 
industry. 
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