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AVRQ CF-100 

SPECIFICATION FOR NAE AUTOMATIC CONTROL FOR 
ELECTRO-THERMAL WING DE-ICING 

1.0 INTRODUCTION 

2 O F 6 

The pr oposed NAE a u tomatic c ontrol sy s t em for the CF-100 
electro-thermal wing de- i cing system is in t wo parts. 

(a) An an t i-icing control for the par ting and d iv i ding 
s tr ips. This has reac hed a stage of development where it can be 
u sed . 

( b) A de- ic ing cont r ol to operate the ice-shedd ing . 
Thi s has not been fully developed and will have to be introduced 
i n three s t ages. In the first stage, the Trial Installation, 
manual adju stment of the Off, or icing-up per i od, and of the On, 
or shedding time, is required. In the second stage, the Prelimi­
nary Production, these two adju s tment s will be preset at values 
to be determined by flight trials on the Trial Installation. In 
the third stage, Final Production, the Off-period adjustment will 
be preset, and the On- time will be determined by a temperature-
sensing device. • 

The requirements for the control of t he el ectro-thermal 
de-icing system are as follows -

1.1 Anti-icing 

Ice must not be allowed to fo rm on t he par ting and 
dividing strips, and therefore the power to these components 
must be switched on immediately the aircraft enters icing 
conditions. Under varying icing conditions the parting and 
dividing strips must be s upplied with only just su fficient 
powe r to prevent ice forming, as any excess of heat i s detri­
mental to the shedding process. The temperature of the 
parting and dividing s t rips must also n o t be allowed to 
become excessive, as this wou ld lead to a bre a kdown of the 
organic insulation. On emorging from icing conditions, the 
power must be switched off. 

1.2 De-icing 

Eight shedding zones are provided along the span 
of t he wing and on the tail unit. Ice is allowed to form 
on these, and then, when sufficient ice has accreted for 
efficient shedding, b.ut not be.trore, each shedding section 
must be heated in turn till the ice on that section has shed. 
The heat on that section must then be turned off immediately, 
otherwise run-back will occur; and if the heat is left on 
too long, excessive temperatures may also be reached, which 
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will cause break-down of the insulation. On emerging from 
icing, any ice on the wings must be shed, whether sufficient 

• ice for efficient shedcing ha s accreted or not. 
I 

2.0 CONTROL SYSTEM 

2.1 Anti-icing Control 

2.1.1 On r eceiving the first si6nal from an icing 
detector, the control will turn full heat on to tho 
parting and dividing strips until T1~ seconds have 
elapsed. During this time an override will be in 
operation which will turn off the power if the surface 
temperature on a parting or dividing strip reaches 
the critical value of 81~, but will turn it on again 
when this temperature drops to e2~• 

2.1.2 After the initial Ti seconds, control ia 
taken over by a temperature controller, probably a 
Westinghouse temperature control unit, whiQh will 
switch on the power when t he surface temperature at 
the parting or d.ividing strip falls below 83*, and 
switch it off when it rises to e4u. 

2.1.3 The temperature controller is kept energised 
so long as signals from the icing detector keep 
arr iving within a fixed period of each other. As 
soon as the period between signals exceeds T2~ sees., 
indicating that icing has ceased or is occurring at 
a vory low rate, the control is de-energised, switching 
off the power to the par ting and dividing strips. 

2.1.4 After the control has been de-energised, 
the next signal from the icing detector starts the 
initial operation again. 

2.2 De-icing Control 
a 

2.2.1 This control receives signal~ fr001 the 
icing detector. As soon as a given number of signals, 
~, has been received, showing that a certain amount 
of ice has accreted, shedding action is initiated. 

2.2.2 Power is then applied to each shedding 
section in turn. Power is applied to each section 
until an indication is received that the surface 
temperature at that section ha.a reached a value of 85~, 
or until an override time of T4* seconds has elapsed. 
Power is then applied to the next shedding section. 

-c. See Appendix. 



NATIONAL AERONAUTICAL ESTABLISHMENT No. LT:- .3..4 

PAGE ... . 4 ..... OF ... Q ... 
LABORATORY MEMORANDUM 

2.2.3 If N signals are received before the 
previous shedding sequence is completed, the control 
will con t inue with the shedding action, and then when 
it is complete, will immediately 1n1.tiate the next 
shedding sequence. In the meantime the counter in 
the control will not start to recount the icing­
detector signals until the fresh shedding sequence 
has be0n initiated. 

This operation is for use in exceptionally 
heavy icinr, , where more than the required amount of 
ice can accrete during the shedding cycle. 

2.2.5 When the aircraft emerges from icing and the 
parting and dividing strips are automatically switched 
off, the control will initiate a shedding sequonoe 
to clean uny ice off the wings. At the same time 
the c ounter in the control will return to zero, ready 
to start a fresh count when icing is encountered again. 

3. 0 STAGES OF INSTALLA TIOU 

3.1 Anti-icing Control 

The same anti-icing control ~111 be used for the 
Trial Installation, Prel:tmina-ry Production, and Final 
Production Stages. 

3.2 De-icing Control 

3.2.l In the Trial Installation Stage, the number 
of signals, N, required to initiate shedding, will be 
manually selectable between any of the values shown 
in the Appendix. Shedding will be applied to each 
section for a time T3* seconds, manually selectable 
between the values shown. T3 will in effect be the 
s am e a s the override time T4. 

3.2.2 In the Preliminary Production Stage the 
values of N and T3 will be preset on the basis of 
results obtained from flight trials on the Trial 
Installation. 

3.2.3 In the Final Production stage the value of N 
will be preaet, and the shedding time will be determined 
by nn indication of shedding surface temperature,with 
an override tinie T4. 

* See Appendix. 
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3. 2 .4 It should be po s s ib l e to use virtu ally t he 
same control for eac h sta ge$ by arrang ine for t h e 
overr id e time T4 to b e manua lly s electab le in the 
r.r r ial Installa t i or., a nd to be p r e set in t h e Pre l imi­
nary Pr odu ction, so as t o g i ve in e ff ect t he var i able 
s hed d ing t ime T3. 

4 o O COCKPIT CONTROLS AND IND I CAT ORS 

The a u toma tic con t r ol !!vi1 1 b e e nergi sed b y a c ircuit­
breaker whic h wi l l b 0 s wi tc hed on b e f ore f lig h t. Mo o t h e r controls 
wi l l b e prov i d e d except i n t he Trial In s talla tion, which wil l ha ve 
manua l select ion of N and T3. 

Two i ndicator lie h ts arc requ ited - -

4 .1 .An ambor 1 ir;ht which will c ome on when h e a t is 
u pplied to t h e icing det e c t or . Th i s l i 0 ~ . t will c ome on and 
off wi.t h ehch ~y c l e of t he ic i ng d ete ctor , a nd the f re quency 
of i ts s i gna ls will be a.n indic a t i on of t h e r B.-1: e- of - icing 
b e i ng encoun tered . 

4 . 2 A g r een 1 igh t whl ch wi ll c om0 on wh en t h e pa rting-
s tr i p t emperature controller is ene r g i sed, and r emain on 
t ill the c ont roller is do- e ne rgi s ed. This lieh t will mod u l a t e 
or f l ic k or a s p one r i s npp l i ed to each shedd ing s e ct ion d ur i ng 
a shcdd.1.n r; sequonco. Thi s l i g h t w~.11 t hus be on du rinr; 
ic ing, and wil l i ndicate when s r~odding i s taking place. 
As i t s h ows whi le the tempera ture c on troller i s energi sed, 
i t will n o t n e ce s sarily indicate that the part ing s tr i p 
power i s onj a n d s o wi l l n o t c oriw on und off u s the heat 
t o the p a rt ing-str i p i s mod u lated b:,r the controller . 

RRFERr.;rrcE 

NA -~ Lab . Memo . LT- 32 - 8pe c ificnt i on fo r automH t i c con t r o l 
f or HAE e l Ac : r o- -::: h ,3rI1"J.a l wi ng do - i c 1n~ s ys t ern - 1 Aug. , 1.9 52. 
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APPENDIX 

It is n ot y s t p ossible t o assign definite values 
to a ll the c onstan t s g iven in this Specification. The 
following nre tentat i v e v a l ues. 

T1 - 20 or 3 0 s e c onds 

T2 between 60 and 120 seconds 

T3 - the f ollowing value s shoul d be selectable: 
2, 4 , 6 , 10, 15, 20 second s 

T4 - ab ou t 20 se c onds 

61 - ab ou t +l00°C. 

82 - ab out +90°C. 

83 - about o0 c. 

04 - about +3°C. 

C,5 - 0°C . to +5°C. 

N - the fol l owing values sh oul d b e s elec tab le: 
10 , 20, 3 0, 4 0, 50 . 


