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Part II—Airframe Ice Accretions for Showing 
Compliance With Subpart B. 

(a) Ice accretions—General. The most crit-
ical ice accretion in terms of airplane per-
formance and handling qualities for each 
flight phase must be used to show compli-
ance with the applicable airplane perform-
ance and handling requirements in icing con-
ditions of subpart B of this part. Applicants 
must demonstrate that the full range of at-
mospheric icing conditions specified in part I 
of this appendix have been considered, in-
cluding the mean effective drop diameter, 
liquid water content, and temperature appro-
priate to the flight conditions (for example, 
configuration, speed, angle-of-attack, and al-
titude). The ice accretions for each flight 
phase are defined as follows: 

(1) Takeoff ice is the most critical ice accre-
tion on unprotected surfaces and any ice ac-
cretion on the protected surfaces appropriate 
to normal ice protection system operation, 
occurring between liftoff and 400 feet above 
the takeoff surface, assuming accretion 
starts at liftoff in the takeoff maximum 
icing conditions of part I, paragraph (c) of 
this appendix. 

(2) Final takeoff ice is the most critical ice 
accretion on unprotected surfaces, and any 
ice accretion on the protected surfaces ap-
propriate to normal ice protection system 
operation, between 400 feet and either 1,500 
feet above the takeoff surface, or the height 
at which the transition from the takeoff to 
the en route configuration is completed and 
VFTO is reached, whichever is higher. Ice ac-
cretion is assumed to start at liftoff in the 
takeoff maximum icing conditions of part I, 
paragraph (c) of this appendix. 

(3) En route ice is the critical ice accretion 
on the unprotected surfaces, and any ice ac-
cretion on the protected surfaces appropriate 
to normal ice protection system operation, 
during the en route phase. 

(4) Holding ice is the critical ice accretion 
on the unprotected surfaces, and any ice ac-
cretion on the protected surfaces appropriate 
to normal ice protection system operation, 
during the holding flight phase. 

(5) Approach ice is the critical ice accretion 
on the unprotected surfaces, and any ice ac-
cretion on the protected surfaces appropriate 
to normal ice protection system operation 
following exit from the holding flight phase 
and transition to the most critical approach 
configuration. 

(6) Landing ice is the critical ice accretion 
on the unprotected surfaces, and any ice ac-
cretion on the protected surfaces appropriate 
to normal ice protection system operation 
following exit from the approach flight phase 
and transition to the final landing configura-
tion. 

(b) In order to reduce the number of ice ac-
cretions to be considered when dem-
onstrating compliance with the require-

ments of § 25.21(g), any of the ice accretions 
defined in paragraph (a) of this section may 
be used for any other flight phase if it is 
shown to be more critical than the specific 
ice accretion defined for that flight phase. 
Configuration differences and their effects 
on ice accretions must be taken into ac-
count. 

(c) The ice accretion that has the most ad-
verse effect on handling qualities may be 
used for airplane performance tests provided 
any difference in performance is conserv-
atively taken into account. 

(d) For both unprotected and protected 
parts, the ice accretion for the takeoff phase 
may be determined by calculation, assuming 
the takeoff maximum icing conditions de-
fined in appendix C, and assuming that: 

(1) Airfoils, control surfaces and, if appli-
cable, propellers are free from frost, snow, or 
ice at the start of the takeoff; 

(2) The ice accretion starts at liftoff; 
(3) The critical ratio of thrust/power-to- 

weight; 
(4) Failure of the critical engine occurs at 

VEF; and 
(5) Crew activation of the ice protection 

system is in accordance with a normal oper-
ating procedure provided in the Airplane 
Flight Manual, except that after beginning 
the takeoff roll, it must be assumed that the 
crew takes no action to activate the ice pro-
tection system until the airplane is at least 
400 feet above the takeoff surface. 

(e) The ice accretion before the ice protec-
tion system has been activated and is per-
forming its intended function is the critical 
ice accretion formed on the unprotected and 
normally protected surfaces before activa-
tion and effective operation of the ice pro-
tection system in continuous maximum at-
mospheric icing conditions. This ice accre-
tion only applies in showing compliance to 
§§ 25.143(j) and 25.207(h), and 25.207(i). 

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as 
amended by Amdt. 25–121, 72 FR 44669, Aug. 8, 
2007; 72 FR 50467, Aug. 31, 2007; Amdt. 25–129, 
74 FR 38340, Aug. 3, 2009] 

APPENDIX D TO PART 25 

Criteria for determining minimum flight crew. 
The following are considered by the Agency 
in determining the minimum flight crew 
under § 25.1523: 

(a) Basic workload functions. The following 
basic workload functions are considered: 

(1) Flight path control. 
(2) Collision avoidance. 
(3) Navigation. 
(4) Communications. 
(5) Operation and monitoring of aircraft 

engines and systems. 
(6) Command decisions. 
(b) Workload factors. The following work-

load factors are considered significant when 
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analyzing and demonstrating workload for 
minimum flight crew determination: 

(1) The accessibility, ease, and simplicity 
of operation of all necessary flight, power, 
and equipment controls, including emer-
gency fuel shutoff valves, electrical controls, 
electronic controls, pressurization system 
controls, and engine controls. 

(2) The accessibility and conspicuity of all 
necessary instruments and failure warning 
devices such as fire warning, electrical sys-
tem malfunction, and other failure or cau-
tion indicators. The extent to which such in-
struments or devices direct the proper cor-
rective action is also considered. 

(3) The number, urgency, and complexity 
of operating procedures with particular con-
sideration given to the specific fuel manage-
ment schedule imposed by center of gravity, 
structural or other considerations of an air-
worthiness nature, and to the ability of each 
engine to operate at all times from a single 
tank or source which is automatically re-
plenished if fuel is also stored in other tanks. 

(4) The degree and duration of con-
centrated mental and physical effort in-
volved in normal operation and in diagnosing 
and coping with malfunctions and emer-
gencies. 

(5) The extent of required monitoring of 
the fuel, hydraulic, pressurization, elec-
trical, electronic, deicing, and other systems 
while en route. 

(6) The actions requiring a crewmember to 
be unavailable at his assigned duty station, 
including: observation of systems, emer-
gency operation of any control, and emer-
gencies in any compartment. 

(7) The degree of automation provided in 
the aircraft systems to afford (after failures 
or malfunctions) automatic crossover or iso-
lation of difficulties to minimize the need for 
flight crew action to guard against loss of 
hydraulic or electric power to flight controls 
or to other essential systems. 

(8) The communications and navigation 
workload. 

(9) The possibility of increased workload 
associated with any emergency that may 
lead to other emergencies. 

(10) Incapacitation of a flight crewmember 
whenever the applicable operating rule re-
quires a minimum flight crew of at least two 
pilots. 

(c) Kind of operation authorized. The deter-
mination of the kind of operation authorized 
requires consideration of the operating rules 
under which the airplane will be operated. 
Unless an applicant desires approval for a 
more limited kind of operation. It is assumed 
that each airplane certificated under this 
Part will operate under IFR conditions. 

[Amdt. 25–3, 30 FR 6067, Apr. 29, 1965] 

APPENDIX E TO PART 25 

I—Limited Weight Credit For Airplanes 
Equipped With Standby Power 

(a) Each applicant for an increase in the 
maximum certificated takeoff and landing 
weights of an airplane equipped with a type- 
certificated standby power rocket engine 
may obtain an increase as specified in para-
graph (b) if— 

(1) The installation of the rocket engine 
has been approved and it has been estab-
lished by flight test that the rocket engine 
and its controls can be operated safely and 
reliably at the increase in maximum weight; 
and 

(2) The Airplane Flight Manual, or the 
placard, markings or manuals required in 
place thereof, set forth in addition to any 
other operating limitations the Adminis-
trator may require, the increased weight ap-
proved under this regulation and a prohibi-
tion against the operation of the airplane at 
the approved increased weight when— 

(i) The installed standby power rocket en-
gines have been stored or installed in excess 
of the time limit established by the manu-
facturer of the rocket engine (usually sten-
ciled on the engine casing); or 

(ii) The rocket engine fuel has been ex-
pended or discharged. 

(b) The currently approved maximum take-
off and landing weights at which an airplane 
is certificated without a standby power rock-
et engine installation may be increased by 
an amount that does not exceed any of the 
following: 

(1) An amount equal in pounds to 0.014 IN, 
where I is the maximum usable impulse in 
pounds-seconds available from each standby 
power rocket engine and N is the number of 
rocket engines installed. 

(2) An amount equal to 5 percent of the 
maximum certificated weight approved in 
accordance with the applicable airworthiness 
regulations without standby power rocket 
engines installed. 

(3) An amount equal to the weight of the 
rocket engine installation. 

(4) An amount that, together with the cur-
rently approved maximum weight, would 
equal the maximum structural weight estab-
lished for the airplane without standby rock-
et engines installed. 

II—Performance Credit for Transport Category 
Airplanes Equipped With Standby Power 

The Administrator may grant performance 
credit for the use of standby power on trans-
port category airplanes. However, the per-
formance credit applies only to the max-
imum certificated takeoff and landing 
weights, the takeoff distance, and the take-
off paths, and may not exceed that found by 
the Administrator to result in an overall 
level of safety in the takeoff, approach, and 
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