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ADVISORY 
CIRCULAR 

DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 
SUBJECT: COLD WEATHER OPERATION OF AIRCRAFT 

1. PURPOSE. T h i s C i r c u l a r p rov ides background and g u i d e l i n e s r e l a t i n g to 
o p e r a t i o n o f a i r c r a f t i n the c o l d e r c l i m a t e s where wide temperature 
changes may o c c u r . 

2 . CANCELLATION. A d v i s o r y C i r c u l a r 91-13 dated 16 November 1966. 

3 . DISCUSSION. 

a . Most a i r c r a f t and t h e i r components a re des igned by the manu fac tu re r * 
to opera te w i t h i n c e r t a i n temperature ex t remes. T h i s temperature 
range can be found i n the A i r p l a n e F l i g h t Manual o f a l l t u r b o j e t 
a i r p l a n e s and a i r p l a n e s c e r t i f i c a t e d under o l d CAR Par t 4B and 
FAR Par t 25 . I f t h i s i n f o r m a t i o n i s not r e a d i l y a v a i l a b l e , 
a l l ope ra to r s a re u rged to c o n s u l t the manufac turer aa to the 
p recau t i ons to be taken i n ex t reme ly c o l d weather o p e r a t i o n . 

b . Expe r ience has shown t h a t the a d v i c e o f ope ra to rs and mechanics 
permanent ly l oca ted i n the a rea of o p e r a t i o n i s a l s o a v a i l a b l e . 

4 . PREPARATION OF THE AIRCRAFT FOR COLD WEATHER. 

a . I n s u l a t i o n a g a i n s t heat loss ( R e c i p r o c a t i n g E n g i n e s ) , I n ex t reme ly 
c o l d temperatures a l l o i l l i n e s , o i l p ressure l i n e s , and tanks i f 
poss i b l e shou ld be i nspec ted f o r p roper i n s u l a t i o n ; to p rec lude the 
p o s s i b i l i t y o f o i l c o n g e a l i n g . I n s p e c t i o n and i n s t a l l a t i o n shou ld 
be accompl ished by a c e r t i f i c a t e d A and P mechanic us ing f i r e p r o o f 
i n s u l a t i o n . 

b. B a f f l i n g and W in te r C o v e r s . B a f f l e s , w i n t e r f r o n t s and o i l c o o l e r 
cove rs a re recommended by some manu fac tu re rs . FAA a p p r o v a l i s 
r e q u i r e d f o r i n s t a l l a t i o n un less the a i r c r a f t manufac tu re r has 
p rov ided f o r t h e i r a p p r o v a l . 
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c. O i l and Grease. The v i scos i t y of the o i l and grease used is very 
important i n cold weather operat ion. The synthet ic o i l s and grease 
developed for Je t a i r c ra f t where the normal temperature range of 
operation is from -80F to +12OP nay be adaptable for other a i r c ra f t 
used In extreme cold temperatures. I f o i l addi t ives are used, the 
manufacturer's recommendations should be c lose ly fol lowed. 

d . O i l Breather (Reciprocat ing Engines) . The crankcase breather deserves 
special considerat ion when preparing for cold weather. Frozen 
breather l ines have created numerous problems. Most of the water of 
combustion goes out of the exhaust, however, some enters the crank-
case and is vapor ized. When the vapor coo ls , i t condenses in the 
breather l ine subsequently f reezing i t c losed. Special care is 
recommended during the p re f l i gh t to assure that the breather system 
is free of ice* I f a modi f icat ion of the system is necessary be 
cer ta in that i t is an approved change so as to el iminate a possible 
f i r e hazard. 

e. Hose Clamps. Hoses. Hydraul ic F i t t i ngs and Seals. An important 
phaae of cold weather preparation is to Inspect a l l hose l i nes , 
f l ex ib le tubing and seals for de te r io ra t ion . Af ter replacing a l l 
doubtful components be cer ta in that a l l clamps and f i t t i ngs are 
properly torqued to the manufacturer's speci f icat ions for cold 
weather. 

f . Cabin Heater. Many a i r c ra f t are equipped wi th cabin heater shrouds 
which enclose the muffler or portions of the exhaust system. I t 
Is Imperative that a thorough inspect ion of the heater system be 
made to el iminate the poss ib i l i t y of carbon monoxide entering the 
cockpit or cabin area. Bach year accident invest igat ions have 
revealed that carbon monoxide has been a probable cause in accidents 
that occurred in cold weather operat ions. 

g. Control Cables. Because of contract ion and expansion caused by 
temperature changes, cont ro l cables should be properly adjusted to 
compensate for the temperature changes encountered. 

h. O i l Pressure Control led Propel lers . Propel ler cont ro l d i f f i c u l t i e s 
can be encountered due to congealed o i l . The i ns ta l l a t i on of a 
rec i rcu la t ing o i l system for the propel ler and feathering system 
has proven he lp fu l in the extremely cold c l imates. Caution should 
be taken when in ten t iona l l y feathering propel lers for t ra in ing 
purposes to assure that the propel ler is unfeathered before the 
o i l in the system becomes congealed. 

i. Care of Bat ter ies . Both dry c e i l and wet c e l l bat ter ies require 
some special considerat ion during cold weather. 

( 1 ) Wet C e l l . I t is recommended that wet ce l l s be kept f u l l y charged 
or removed from the a i r c r a f t i f parked outside to prevent loss 

Par 4 



AC 91-13A 
1/2/70 

Page 3 

of power caused by cold temperatures and the poss ib i l i t y of 
f reez ing. 

< 2 ) Prv C e l l . Dry ce l l s are usual ly associated w i th a i r c ra f t in 
only two app l ica t ions , i . e . , emergency l i gh ts and/or portable 
rad ios, including emergency locator t ransmit ters. Manufacturer 
recomnended bat ter ies for th is type equipment res is t loss of 
power by f reez ing. 

j . Wheel Wells and Wheel Pants. During thawing condi t ions, mud and 
slush can be thrown into wheel wel ls during tax i ing and takeoff. 
I f frozen during f l i g h t , th is mud and slush could create landing 
gear problems. The pract ice of recyc l ing the gear af ter a takeoff 
in th is condi t ion should be used as an emergency procedure only. 
The safest method is to avoid these condit ions wi th retractable 
gear a i r c r a f t . I t i s recomnended that wheel pants that are ins ta l led 
on f ixed gear a i r c ra f t be removed to prevent the poss ib i l i t y of 
frozen substance locking the wheels or brakes. 

5. OPERATION OF THE AIRCRAFT. 

a. Pref l ight Inspect ion. The thoroughness of a p re f l igh t inspect ion is 
important i n temperature extremes. At extremely low temperatures 
i t is natural to hurry over a p re f l igh t of a i r c ra f t and equipment, 
pa r t i cu la r l y when the a i r c ra f t is outside and adverse weather 
condit ions ex is t . Th is i s the very time to run the most thorough 
pre f l igh t inspect ion. 

(1) Fuel Contamination. Fuel contamination is always a poss ib i l i t y 
i n cold c l imates. Modem fue l pumping f a c i l i t i e s are general ly 
equipped wi th good f i l t r a t i o n equipment and the o i l companies 
attempt to de l i ve r pure fuel to your a i r c r a f t . However, even 
wi th the best fuel and precautions, I f your a i r c ra f t has been 
warm and then is parked wi th hal f empty tanks in the co ld , the 
poss ib i l i t y of condensation of water in the tanks ex is ts . 

(2) Fuel ing F a c i l i t i e s . Another hazard in cold climates is the 
danger of fue l ing from makeshift fuel ing f a c i l i t i e s . Fuel 
drums or "case gas" , even i f re f inery sealed, can contain rust 
and somehow contaminants can f ind the i r way into the fue l . 
Cases are on record of fuel being del ivered from unident i f ied 
containers which was not av ia t ion fue l . As a precaution, we 
suggest: 

(a) Where possib le, use fuel from modern fuel ing f a c i l i t i e s 
and f i l l your tanks as soon as possible af ter landing. 

(b) Be sure the fue l being del ivered i s , i n fac t , av ia t ion 
fue l and is the correct grade for your engine. 
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( c ) I f a f u e l s o u r c e o t h e r t h a n ( a ) i s u s e d , b e s u r e t o f i l t e r 
t h e f u e l a s i t g o e s i n t o y o u r t a n k s . NOTE: A f u n n e l w i t h 
a d i r t y , w o r n o u t c h a m o i s s k i n i s n o t a f i l t e r , n o r w i l l a 
n e w , c l e a n c h a m o i s f i l t e r o u t w a t e r a f t e r t h e c h a m o i s i s 
s a t u r a t e d w i t h w a t e r . M a n y f i l t e r s e r e a v a i l a b l e w h i c h 
a r e m o r e e f f e c t i v e t h a n t h e o l d c h a m o i s . 

( d ) S p e c i a l p r e c a u t i o n s a n d f i l t e r i n g a r e n e c e s s a r y w i t h 
k e r o s e n e a n d o t h e r g a s t u r b i n e f u e l s . M a n u f a c t u r e r s c a n 
s u p p l y f u l l d e t a i l s o n h a n d l i n g t h e s e f u e l s . 

( 3 ) A i r c r a f t f u e l f i l t e r s a n d s u m p s . F u e l f i l t e r s a n d s u m p s 
( i n c l u d i n g e a c h t a n k s u m p ) s h o u l d b e e q u i p p e d w i t h q u i c k d r a i n s . 
S u f f i c i e n t f u e l s h o u l d b e d r a w n o f f i n t o a t r a n s p a r e n t c o n t a i n e r 
t o s e e i f t h e f u e l i s f r e e o f c o n t a m i n a n t s . A l l f u e l s u m p s o n 
t h e a i r c r a f t a r e d r a i n e d i n c l u d i n g i n d i v i d u a l t a n k s u m p s . E x t r a 
c a r e s h o u l d b e t a k e n d u r i n g c h a n g e s I n t e m p e r a t u r e , p a r t i c u l a r l y 
w h e n i t n e a r s t h e f r e e z i n g l e v e l . I c e m a y b e i n t h e t a n k s w h i c h 
m a y t u r n t o w a t e r w h e n t h e t e m p e r a t u r e r i s e s , a n d m a y f i l t e r 
d o w n i n t o t h e c a r b u r e t o r o r f u e l c o n t r o l l e r c a u s i n g e n g i n e 
f a i l u r e . D u r i n g f r e e z e - u p i n t h e f a l l , w a t e r c a n f r e e z e i n l i n e s 
a n d f i l t e r s c a u s i n g s t o p p a g e . 

( 4 ) A i r c r a f t p r e h e a t . L o w t e m p e r a t u r e s c a n c h a n g e t h e v i s c o s i t y 
o f e n g i n e o i l , b a t t e r i e s c a n l o s e a h i g h p e r c e n t a g e o f t h e i r 
e f f e c t i v e n e s s , i n s t r u m e n t s c a n s t i c k a n d w a r n i n g l i g h t s w h e n 
" p u s h e d t o t e s t " c a n s t i c k i n t h e p u s h e d p o s i t i o n . B e c a u s e o f 
t h e a b o v e , p r e h e a t o f e n g i n e s a s w e l l a s c o c k p i t b e f o r e s t a r t i n g 
i s c o n s i d e r e d a d v i s a b l e i n l o w t e m p e r a t u r e s . E x t r e m e c a u t i o n 
s h o u l d b e u s e d i n t h e p r e h e a t p r o c e s s t o a v o i d f i r e . T h e 
f o l l o w i n g p r e c a u t i o n s a r e r e c o m m e n d e d . T u r b i n e e n g i n e s u s e 
s y n t h e t i c o i l s , t h e r e f o r e , ( a ) i s a p p l i c a b l e f o r t h i s t y p e 
e q u i p m e n t . 

( a ) P r e h e a t t h e a i r c r a f t b y s t o r i n g i n a h e a t e d h a n g a r , i f 
p o s s i b l e . 

( b ) U s e o n l y h e a t e r s t h a t a r e i n g o o d c o n d i t i o n a n d d o n o t 
f u e l t h e h e a t e r w h i l e i t i s r u n n i n g . 

( c ) D u r i n g t h e h e a t i n g p r o c e s s , d o n o t l e a v e t h e a i r c r a f t 
u n a t t e n d e d . K e e p a f i r e e x t i n g u i s h e r h a n d y f o r t h e 
a t t e n d a n t . 

( d ) D o n o t p l a c e h e a t d u c t i n g s o i t w i l l b l o w h o t a i r d i r e c t l y 
o n p a r t s o f t h e a i r c r a f t ; s u c h a s , u p h o l s t e r y , c a n v a s 
e n g i n e c o v e r s , f l e x i b l e f u e l , o i l a n d h y d r a u l i c l i n e s o r 
o t h e r i t e m s t h a t m a y c a u s e f i r e s . 
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(e) When using a "fire pot" (plumbers pot) for heating, i t is 
suggested that wire mesh be inserted in the ducting between 
the pot and the engine. Flaming pieces of carbon wil l not 
penetrate the wire mesh. 

(5) Engine starts. 

(a) In moderately cold weather, engines are sometimes started 
without preheat. Particular care is recommended during 
this type of start. Oil is partially congealed and turning 
the engine is diff icult for the starter or by hand. 

(b) There is a tendency to over-prime, which results in washed 
down cylinder walla and possibly scouring of the walls. 
This also results in poor compression and, consequently, 
harder starting. Aircraft fires have been started by over-
prime. I t is good practice to have a t i re guard handy 
during these starts. 

(c) Another cold start problem that plagues an unpraheated 
engine is icing over the sparkplug electrodes. This happens 
when an engine only fires a few revolutions and then quits. 
There has been sufficient combustion to cause some water 
in the cylinders but insufficient combustion to heat them 
up. This l i t t l e bit of water condenses on the sparkplug 
electrodes, freezes to ice, and shorts them out. The only 
remedy is heat. When no large heat source is available, 
the plugs are removed from the engine and heated to the 
point where no more moisture is present. 

(d) Engines can quit during prolonged idling because sufficient 
heat is not produced to keep the plugs from fouling out. 
Engines which quit under these circumstances ara frequently 
found to have iced-over plugs. 

(e) Turbine engines do not create additional problems in cold 
temperatures. However, i t is recommended that a ground 
power unit be used whenever available and that the start 
be made into the wind i f possible to prevent a hot start. 

(6) Removal of frost , ice and snow. Al l frost, ice and snow should 
be removed from a l l a ir fo i l and control surfaces. Alcohol or 
one of the ice removal compounds can be used or i t can be melted 
off in a heated hangar. If i t is melted off, be sure the water 
doesn't run into control surface hinges, or crevices and freeze 
when the aircraft is taken outside. 

(7) Blowing snow. If an aircraft is parked in an area of blowing 
snow, special attention should be given to openings in the 
aircraft where snow can enter, freeze sol id, and obstruct 
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o p e r a t i o n s * T h e s e o p e n i n g s s h o u l d b e f r e e o f s n o w a n d i c e 
b e f o r e f l i g h t . S o m e o f t h e s e a r e a s a r e a s f o l l o w s : 

( a ) P i t o t t u b e s 

( b ) W h e e l w e l l s 

( c ) H e a t e r i n t a k e s 

( d ) C a r b u r e t o r i n t a k e s 

( e ) T a i l w h e e l w e l l s , e s p e c i a l l y w h e r e s n o w c a n f r e e z e a r o u n d 
e l e v a t o r a n d r u d d e r c o n t r o l s . 

( f ) F u e l v e n t s 

( 8 ) S k i o p e r a t i o n * S k i s a f e t y c a b l e s a n d s h o c k c o r d s o n t h e f r o n t 
o f t h e s k i s s h o u l d b e c a r e f u l l y i n s p e c t e d . I f t h e s e c a b l e s 
o r s h o c k c o r d s s h o u l d b r e a k o n t a k e o f f , t h e n o s e o f t h e s k i c a n 
f a l l d o w n t o a n e a r v e r t i c a l p o s i t i o n w h i c h s e r i o u s l y a f f e c t s 
t h e a e r o d y n a m i c e f f i c i e n c y o f t h e a i r c r a f t a n d c r e a t e s a l a n d i n g 
h a z a r d . 

( a ) E x p e r i e n c e d b u s h p i l o t s a r e s o m e t i m e s c a l l e d u p o n t o s t a r t 
a n e n g i n e o n a n a i r c r a f t e q u i p p e d w i t h s k i s w h e n n o o n e i s 
a v a i l a b l e t o h a n d l e t h e t h r o t t l e . I n a s i t u a t i o n l i k e t h i s , 
t h e y h a v e b e e n k n o w n t o u s e a p r o c e d u r e s i m i l a r t o t h e 
f o l l o w i n g : T h e p i l o t t u r n s t h e p r o p e l l e r a n d l o a d s t h e 
e n g i n e a n d s w i t c h o f f . T h e f u e l i s t h e n t u r n e d o f f a n d t h e 
s w i t c h o n . T h e n t h e p i l o t p r o p s t h e p l a n e a n d w h e n t h e 
e n g i n e s t a r t s , g o e s t o t h e c o c k p i t a n d t u r n s t h e f u e l b a c k 
o n . T h i s p r o c e d u r e p r e v e n t s t h e t y p e o f a c c i d e n t t h a t 
h a p p e n s w h e n a p i l o t e i t h e r c h a s e s o r i s c h a s e d b y a n 
u n o c c u p i e d a i r c r a f t . NOTE: U s e c a u t i o n a g a i n s t s l i p p i n g 
w h e n h a n d - p r o p p i n g u n d e r i c y c o n d i t i o n s . 

( 9 ) F i r e e x t i n g u i s h e r . F i r e e x t i n g u i s h e r s s h o u l d r e c e i v e s p e c i a l 
w i n t e r a t t e n t i o n . CO2 b o t t l e s s h o u l d h a v e t h e p r o p e r c h a r g e . 
C a r b o n t e t r a c h l o r i d e e x t i n g u i s h e r s s h o u l d b e p r o t e c t e d a g a i n s t 
f r e e z i n g . 

b . T a x i i n g . 

( 1 ) S i n c e s k i s h a v e n o b r a k e s , a p i l o t s h o u l d k e e p t h i s i n m i n d a t 
a l l t i m e s . S p e c i a l c a r e i s r e c o m m e n d e d d u r i n g d o w n w i n d / c r o s s w i n d 
t a x i i n g a n d t u r n i n g . 
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(2) Operations on wheels is d i f f i c u l t in deep snow and on packed snow 
or i ce , braking act ion is general ly poor unless the temperature 
is we l l below 0 degrees F. 

(3) During cold weather operat ion, special a t tent ion should be 
given to avoidance of apparently soft snow banks sometimes seen 
on the sides of a i rpo r t runways. Frequently they may be frozen 
so l id ice blocks. 

c * Takeoff. Takeoffs in cold weather offer some d i s t i nc t advantages, 
but they also of fer some special problems. A few points to remember 
are as fo l lows: 

(1) Do not over-boost supercharged or turbine engines. Use the 
appl icable power charts for the pressure a l t i tude and ambient 
temperature to determine the appropriate manifold pressure or 
engine pressure r a t i o . Care should be exercised in operating 
normally aspirate engines. Power output increases at about 
1% for each ten degrees of temperature below that of standard 
a i r . At -40 degrees F, an engine might develop 10% more than 
rated power even though RPM and MP l imi ts are not exceeded. 

(2) On multiengine a i r c ra f t i t must be remembered that the c r i t i c a l 
engine-out minimum contro l speed ( V m c ) was determined at sea 
leve l wi th a standard day temperature. I f the appropriate 
power charts are not avai lab le to l im i t maximum rated power 
for takeoff, V w i l l be higher than that published at below sea 
level densi ty a l t i t udes . 

(3) With reciprocat ing engines, use carburetor heat as required. 
In some cases, i t is necessary to use heat to vaporize the 
fue l . Gasoline does not vaporize as read i l y at very cold 
temperatures. Do not use carburetor heat in such a manner 
that i t raises the mixture temperature barely to freezing 
or jus t a l i t t l e below. I n such cases, i t may be inducing 
carburetor i c ing . An accurate mixture temperature gauge is 
a good investment for cold weather operat ion. I t may be best 
to use carburetor heat on takeoff in very cold weather. 

(4) I f ic ing condit ions ex i s t , use the an t i - I ce and deice equipment 
as out l ined in the Airplane F l i gh t Manual. I f the a i r c ra f t is 
turbine powered, use the appropriate power charts for the 
condit ion bearing in mind that the use of bleed a i r w i l l in 
most cases change the maximum load to be carr ied and the runway 
requirements. 

d. Climb out. During climb out i n reciprocat ing engines keep a close 
watch on head temperature gauges. Due to res t r i c t ions (baf f les) 
to cool ing a i r flow ins ta l led for cold weather operation and the 
poss ib i l i t y of extreme temperature invers ions, i t is possible to over 
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heat the engine at normal climb speeds. If the head temperature 
nears the cr i t ical stage, increase the airspeed or open the cowl 
flaps or both. 

e. Enroute. 

(1) Weather. Weather conditions vary considerably in cold climates. 
In the more remote sections of the world weather reporting 

.stations are generally few and far between and considerable 
reliance must be made on pilot reports. 

(a) Snow showers and white outs. Snow showers are, of course, 
quite prevalent in colder climates. When penetration is 
made of a shower, a pilot should be prepared to go on 
instruments since vertical v i s ib i l i ty may be quickly 
lost. Another hazard which has claimed as its victims 
some very competent pilots is the "white out." This 
condition is one where within the pilot's v is ib i l i ty 
range there are no contrasting ground features. Obviously 
the smaller the v i s ib i l i ty range the more chance there 
is of a white out, however, a white out can occur in 
good v i s ib i l i ty conditions. A white out condition calls 
for an immediate shift to instrument fl ight, the pilot 
should be prepared for this both from the standpoints of 
training and aircraft equipment. If icing conditions are 
anticipated or exist, be certain that the anti/deice 
equipment is put into operation soon enough so it may 
function In the manner for which i t was designed, i . e . , 
anti-Ice equipment is to prevent not eliminate after ice 
has built up. 

(2) Survival gear and clothing. 

(a) If the country over which the flight is planned is such 
that a survival problem would be created in a forced 
landing, appropriate survival gear should be carried. 
Survival gear wil l vary with individual needs, temperature, 
and routes. There are many fine survival kits on the 
market. Some fixed-base operators offer these kits for 
rent. Probably the moat important piece of survival 
gear is the clothing of the aircraft occupants. Survival 
clothing should be worn as much as possible or kept 
handy so that if the aircraft is forced down and a fire 
ensues the survival eiothing will not be lost. 

(b) When flying over mountainous terrain and other isolated 
areas where rescue operations may be hampered, the 
Installation of an emergency Locator transmitter is highly 
desirable. 
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( 3 ) S k i s . 

( a ) I n l e v e l f l i g h t s , sk i s due to t h e i r r e l a t i v e l y d i r t y 
p r o f i l e , w i l l cu t c r u i s i n g speed to some e x t e n t . I n 
a d d i t i o n to some loss o f aerodynamic e f f i c i e n c y , sk i s 
have o the r d i ssdvan tages . They r e q u i r e more ca re i n 
o p e r a t i o n because bare spots must be avo ided to keep 
f rom wear ing the bot tom coa t i ng o f the s k i s , a l t hough 
the bot tom c o a t i n g must be renewed on some s k i s 
p e r i o d i c a l l y . The re i s now on the market an a n t i - f r i c t i o n 
tape wh ich i s v e r y u s e f u l f o r t h i s purpose. Sk is equipped 
w i t h a n t i - f r i c t i o n coa t i ng do not f r eeze to the sur face 
as those wh ich expose bare meta l to the snow. Another 
method of keeping s k i s f rom f r e e z i n g to the snow i s to 
t a x i the a i r c r a f t up onto poles p laced across and under 
the s k i s . T h i s p revents them from touch ing the snow 
f o r most o f t h e i r l e n g t h . 

( b ) E x t r a ca re i n use of sk i s d u r i n g takeo f f and land ing i s 
a l s o recommended. Rut ted snow and i ce can cause loss o f 
ground c o n t r o l and even f a i l u r e o f sk i s o r land ing gear 
p a r t s . Deep powder snow can a d v e r s e l y a f f e c t s k i o p e r a t i o n 
by p ro l ong ing takeo f f r u n s . I n t h i s case , exper ienced 
ope ra to rs pack a takeo f f path w i t h snow shoes o r t a x i back 
and f o r t h u n t i l an adequa te l y packed runway i s a v a i l a b l e . 

f . Le t down. 

( 1 ) Eng ine o p e r a t i o n . Dur ing l e t down the re may be a problem of 
keeping the engine warm enough f o r h i gh power o p e r a t i o n i f 
needed. I t may be d e s i r a b l e to use c o n s i d e r a b l y more power 
than no rma l , wh ich may r e q u i r e ex tens ion o f gear o r f l aps to 
keep the a i r speed w i t h i n l i m i t s . C a r b u r e t o r heat may a l s o be 
necessary to h e l p v a p o r i z e f u e l and e n r i c h e n the mix tu re i n 
r e c i p r o c a t i n g eng ines . Letdowns through i c i n g c o n d i t i o n s w i t h 
t u r b i n e powered a i r c r a f t o f t e n r e q u i r e the ex tens ion o f speed 
b r a k e s / f l a p s / g e a r to c rea te enough drag so tha t adequate power 
can be main ta ined to supp ly s u f f i c i e n t b leed a i r f o r the 
a n t i / d e l c e equipment w i t h o u t exceeding the d e s i r a b l e a i r s p e e d . 

( 2 ) B lowing snow and i ce fog. 

( a ) B lowing snow can be a hazard on l a n d i n g , and a c l ose check 
should be main ta ined th roughout the f l i g h t as to the 
weather a t d e s t i n a t i o n . I f the weather p a t t e r n i n d i c a t e s 
r i s i n g w i n d s , then b lowing snow may be expected which 
may n e c e s s i t a t e an a l t e r n a t e course of a c t i o n . 
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(b) Ice fog la a condi t ion opposite to blowing snow and can be 
expected i n calm condit ions about -30 degrees F. and below. 
I t i s most l i k e l y found close to populated areas. 

(c ) Both of the above condit ions can form very rap id ly and may 
be associated wi th c lear enroute weather. A carefu l check 
of the forecast weather and complete p re f l igh t planning 
should always be accomplished. 

g. Landing. 

(1) A landing surface can be very treacherous in cold weather 
operat ion. I n add i t ion , be aware of other hazards such as 
snow banks on the sides of the runways and poorly marked runways. 
Advance information about the current condit ions of the runway 
surface should be gained and i f not read i l y ava i lab le , take the 
time to c i r c l e the f i e ld before landing to look for d r i f t s or 
other obstacles. 

(2) Ski wheels. Ski wheel combinations are popular and very 
convenient, however, care must be taken to make the proper 
se lect ion for the type of runway condi t ion ex is t ing at the 
dest inat ion a i r po r t . 

(3) Braking act ion may be poor. I f the a i r c r a f t is equipped wi th 
revers ib le propel lers or thrust reversers ins ta l led on a turbine 
engine, exercise care so as not to reduce your forward v i s i b i l i t y 
by blowing snow, caused by the reverse th rus t . Foreign object 
damage can also be caused by reverse thrust at slow forward 
speeds on marginal surfaces. 

h. Post F l i g h t . The fol lowing are a few items to consider before leaving 
the a i r c ra f t a f te r the f l i g h t : 

(1) As soon as possible f i l l the tanks wi th the proper grade of clean 
av ia t ion f u e l , even i f the a i r c ra f t is going into a heated 
hangar. 

(2) I f the a i r c r a f t is to be le f t outs ide, put on engine covers and 
p i to t covers. 

(3) I f the weather forecast i s for snow or "c lear and co lder " , put on 
wing covers i f ava i lab le . 

(4) Control locks or t ied controls are suggested i f the a i r c ra f t is 
le f t outside. T i e downs a re , of course, also suggested. 
Advisory C i rcu la r 20-35A gives good advice on t i e downs. 
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(5 ) 

(6) 
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I f the a i r c r a f t la equipped with an o i l d i l u t i o n system and i t 
I s decided to d i l u t e , manufacturer's recommendations should be 
c a r e f u l l y fol lowed. 

During reciprocat ing engine shutdown, a good pract ice is to turn 
o f f the f u e l and run the carburetor dry. This lessens the f i r e 
hazard during preheat the next morning. 

Director 
F l i g h t Standards Service 
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