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(FITTED WITH POLYOT-OH SYSTEM)

PILOT'S FLIGHT OPERATING INSTRUCTIONS



With publication of the present Instructions, the Mul'-21BHC Pilot's Flight Ope-
rating Instructions No. T'E-359 and all supplements thereof become ineffective and are
subject to destruction in the using units in the established order.

The book contains 220 pages and 2 unclassified insets.
Inset 1 between pages 74 and 75;
Inset 2 between pages 74 and 75.
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Section Onme

BASIC INFORMATION ABOUT
THE AIRCRAFT

The MuI'-21EMC aircraft is a front-line (tactical) interceptor fighter powered
by one turbojet engine. It is fitted with instruments and electronic equipment ensur-
ing flights by day and at night under fair and bad weather conditions.

The aircraft is en all-metal, cantilever mid-wing monoplane featuring a delta
wing, swept-back tail unit and controllable stabilizer.

The aircraft is furnished with:

(a) engine P25-300 provided with second (emergency) reheat and developing
static thrust of 7100 kgf with second reheat (or 9900 kgf in flight at Mach 1 near
the ground with second reheat on), 6850-kgf static thrust with full reheat on and
4100-kgf static thrust at full throttle;

(b) boundary layer control system (BLC);

(c¢) drag chutej

(d) communication radio set, type P-802T, automatic radio compass (ARC), type
APE-10, marker beacon receiver MPM-56I and aircraft distance tramsponder Con-57 (also
referred to as the wair traffic control (ATC) transponderw);

(e) pitot-static tubes: type NBI-18-5M (main) and type MBI-7 (emergency);

(f) pressure altimeter BIN-30 and low-level radio altimeter FB-VM;

(g) combined instrument, type HNA-200, consisting of a vertical speed indicator,
turn indicator and slip indicator;

(h) built-in gun IW-23;

(i) sighting system consisting of radar ALMAZ A-23B and optical sight ACH-TIRL
fitted with an additional fixed reticle and transparent range scalej

(j) automatic pitch channel transmission ratio comtroller APY-3BM which improves
the aircraft maneuvering characteristics and controllability at tramsonic and super-
sonic airspeeds and reduces stick forces, as compared with the APY-3B controller;,

(k) angle-of-attack indicator YYA-1 and limit angle-of-attack warning unit CYyA-1lj

(1) radar illumination warning system CI0-10;

(m) automatic flight control system (AFCS) CAy-23ECH;

(n) short-range radio navigation end landing system POLYOT-OW;

(o) centralized dangerous conditions warning system COPI~13

(p) system of JATO units and an automatic device for their switching-on (the
JATO unit attachment fittings are removed from the aircraft and put in the set of
spare parts, tools and accessories);

(q) airborne IFF interrogator/transponder, type CP30-2, intended for identifica-
tion of aircraft (whether friend or foe).

The following electrical power sources and inverters are installed on the air-
craft:

(a) DC generator I'CP-CT-12,000 W;

(b) AC generator TO4ITY4;
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(¢) storage batteries 15CHC-45B; .

(d) DC/AC inverters M0-750A (two), MT=-5001, NT~1251, MO-250-BY-I1.

The sircraft has four external store stations on which the following stores can
be carried (in compliance with Table 7):

(a) guided missiles P-3C, P-3P or P-13M;

(b) type ¥YB=32 or ¥B-16-57 rocket pods with folding-fin air rockets;

(c) free rockets of the C-24 type;

(d) incendiary tanks of the 3B-500 type;

(e) aerial bombs of the 50-kg caliber (practice bombs), 100-kg caliber (e.g.
high-explosive/fragmentation, incendiary, smoke, illumination bombs, ete), 250-kg
caliber (e.g. high-explosive, highmexplosive/fragﬁentation, incendiary, illumination,
cluster bombs, etc) and 500-kg caliber (e.g. high~explosive, incendiary, illumina-
tion, cluster bombs, etc.);

(f) drop tanks of 490-L capacity.

A ventral drop tank can be also carried, its capacity being either 490 or 800 L.
The 490-L drop tanks can be either of the modified version or otherwise. The modified
drop tanks are provided with a delay device in the rear attachment unit, delaying tank
release at that unit during jettison, in order to prevent the tank from kicking against
the aircraft.

The pilot’s cabin is pressurized; it is fitted with an ejection system, type
KM-1M, which can ensure safe ejection throughout the range of operating altitudes as
well as during takeoff run and landing roll, when the speed is higher than 130 km/hj
the cabin is also provided with a set of high-altitude (1ife support) outfit ensuring
normal activity of the pilot through the entire range of flight altitudes.

A periscope is installed on the collapsible canopy in order to improve observation
of the rear hemisphere. The device permits the pilot to view the zone with the fol-
lowing boundaries:

(a) without turning the head: 10° up, 2° down and +10° sideways;

(b) with inclining and turning of the head: up to 20° up and up %o +40° pideways.

Note. It is difficult to use the periscope for viewing the rear space while

performing maneuvers at g-loads exceeding 3 g; and at S g this is impossible
altogether.

WARNING, It is forbidden to use the periscope in level flight at altitudes below
200 m in manual control, as the aircraft might descend to an in-
admissibly low altitude in the meantime.

The powerplant features a center-body air intake. The intake passage area is
varied by means of a controllable intake cone.

The aircraft is equipped with a hydraulic system and a pneumatic system. The
hydraulic system is subdivided into the booster system and the main system. The pneuma-
tic system is subdivided into the main system and the emergency one.

The present Instructions deal with basic directions mandatory for the pilots in
operating and piloting the Mul'-21BUC aircraft under normal conditions and in emergen-
cies. It is assumed that in all other complicated situations, not covered by the
Instructions, the pilot will use his own judgement to cope with the actual situation.

To operate the aircraft with due efficiency and confidence and to fully utilize
its combat capabilities, the pilot shall acquire profound and thorough knowledge of
the design of the aircraft and its component assemblies and systems, using the Techni-
cal Description and other relevant publications.

Employment of the graphs and nomograms contained in the present Instructions, in
preparing for a flight mission, will permit the flying personnel to utilize completely
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the high flying and combat performance of the aireraft, provided the latter is
operated competently.

If not otherwise specified, the present Instructions refer to indicated airspeed
values as read off the YC-1600 airspeed indicator, indicated Mach number and true air-
speed values as read off the YHCM-M instrument, and indicated altitude values as read
off the BIl-30 altimeter.

The aircraft external view is shown in Figs 1 through 3.

CHARACTERISTICS OF FLIGHT RANGE AND ENDURANCE

Indicated airspeed is the main parameter to be maintained in level flight at amn
assigned altitude in order to obtain the optimum range and endurance.

As flight altitude is increased, the range and endurance grow, reaching the maxi-
mum values at altitudes close to the aircraft ceiling at full throttle power. Thus,
for the aircraft carrying either no external loads or two missiles the maximum range
is attained at 11,000 m, for the aircraft carrying two migsiles and a drop tank the
maximum range is reached at 10,000 m, and it.is reached at 5000 m for the aircraft
carrying eight bombs OPAB-100.

When calculating the flight range and endurance for some given flight conditionms,
or when determining the fuel consumption in flight on the assigned route, refer to the
Instructions on Calculation of Flight Range and Endurance for single-aircraft flight
of the Muyl-21BHC aircraft powered by the P25-300 engine.

Also, the aircraft flight range and endurance capabilities can be assessed ap-
proximately, with reference to Tables 1 through 3. Then the following should be taken
into consideration:

(a) amount of fuel consumed by the engine on the ground (engine starting, trial
running, taxiing to the line-up position), 13 L/minj

(b) fuel consumption, distance and time required for takeoff end climb, in ac-
cordance with the data contained in Table 1; the table has been compiled on the
assumption that the aircraft takes off with full reheat power, using this power until
reaching the 600-km/h airspeed, then it continues to climb with full throttle power
at a true airspeed of 870 km/h, or 650 km/h if it carries bombs on multi-shackle racksj

(c) per-kilometer fuel consumption and hourly fuel consumption under the maximum
range and maximum endurance flight conditions.'in accordance with Table 23

(4) fuel consumption, distance and time for descent at an airspeed of 500 -

550 km/h (the engine set at idle power) down to the circuit height (1000 m) or to the
predetermined point at an eltitude of 2000 m, in compliance with Table 33

(e) fuel consumption in descent from the predetermined point, i.e. from the
2000-m altitude and a distance of 40 kilometers, to the airdrome (for landing approach
from a predetermined line), 260 Lj

(£) fuel consumption in circuit flight before landing or in go-around, 45 L/min
averagely (i.e. 30 to 40 L/min with the LG up, and 60 to 70 L/min with the LG down);

(g) fuel consumption in climb to an altitude of 2000 m (with the LG down, the
engine set to FULL THROTTLE) for ejection (should landing prove impracticable after

going around), 100 Lj

(n) gugrantee fuel reserve (7 per cent of the consumable capacity of the inner
tanks), 210 L; this reserve allows for probable deviations of the actual fuel consump-
tion characteristics from those given in the present Instructions; the deviations
might be caused by variations in the engine performance and aircraft aerodynamic cha-
racteristics.
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The data for calculating the flight range and endurance are given in Tables p 8
through 3. In calculating the range and endurance, one should proceed from the usable
fuel capacity of the inner tanks equal to 2750 L, and from the fuel specific gravity
of 0.775 gf/cm’.

Table 1

Aircraft carries two mis-

Aircraft carries two

Aircraft carries

Final siles or 490-L drop tank migsiles and 490-L drop | eight 03A5-100
climb (or no external stores) tank bombs
altitude
m Time Fuel con- Distance | Time Fuel Digtance Time [Fuel |Distance
(min-8) uumﬁtion (km) |[(min-s)| (L) (lem) (min-s)| (L)| (km)
(L)
500 1-10 220(220) - 1-10 | 245 - 1-35 285| -
(1-05) |
1000 1-20 245 (245) - 1-30 | 270 - 1-55 35| -
(1-35)
3000 2-10 320 (300) | 12 (11) 2=-30 | %50 14 3-55 480 24
(2-05)
5000 3-20 390 (360) | 28 (25) 3-40 | 425 31 7-10 670| 62
(3-00)
7000 440 465 (425) | 47 (40) 5-20 | 515 55 - - -
(4-10)
9000 6=-40 570 (500) | 77 (65) 7-50 | 630 . 90 - - =
(5-50)
10,000 8-10 620 (540) | 98 (82) 9-50 710 120 - - -
(7-00)
11,000 10-30 700 (600) | 130 (105)| - - - - - -
(8-50)

Notes: 1. The data cont
atmosphere conditions without j

ained in the table are true for climbing under the standard
ettisoning of the drop tank.

2. The data put between brackets refer to the aircraft carrying no external
stores. '

Table 2

Maximum range conditions

Maximum endurance conditions

External load IAS Fuel con- Hourly IAS Fuel con- Hourly
variant (km/h) sumption fuel con~- (km/h) sumption fuel con-
%er km sump tion %er km au?ption
L/km) (L L/km) (L/h)
Flight Altitude is 500 m
No external 690 3.50 2570 480 3,73 1900
- stores
Two missiles 690 2.64 2680 480 3.88 1970
Two missiles and 690 3.80 2800 480 4,0 2040
490-L drop tank
Eight bombs 690 4.93% 2300 480 5.12 2610
0®AB-100
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Table 2, continued

L

Maximum range conditions

Maximum endurance conditions

External load Fuel con- Hourly Fuel con- Hourly
variant IAS sumption fuel con- IAS sump tion fuel con-
(xm/n) ?er km sumption (km/h) %er km auﬁgtion
L/km) (L/m) L/km) (L/n)
Flight Altitude is 5000 m
No external 620 2.%51 1870 480 2.45 1560
stores
Two missiles 620 2.53 2050 480 2.60 1680
Two missiles 620 2.70 2200 480 2.80 1780 -
and 490-L drop
tank
Eight bombs 620 3.61 2760 480 3.77 2390
OPABE-100
Flight Altitude is 10,000 m
No external 530 1.69 1510 480 1.74 1430
stores
Two missiles 530 1.93 1740 480 1.96 1640
Two missiles 530 2.12 1910 480 2.14 1810
and 490-L drop
tank
Flight titude is 000
No external 510 1.65 1510 480 1.69 1460
stores
Two missiles 510 1.80 1640 480 1.81 1550

Note. The per-kilometer and hourly fuel consumption values are given for an
average flying weight of the aircraft on level flight legs without jetti-
soning of the external loads.

Tabdble 3

Initial descent Elapsed time Fuel consumption Distance
altitude (m) (min-s) (L) (km)
18,000 13 - 30 180 140
11,000 g - 00 100 100
10,000 8 - 10 97 90
9000 7 - 30 90 80
7000 5 - 50 70 60
5000 4 - 00 55 40
3000 2 -10 20 20
2000 1 =-10 13 10

'iste. The elapsed time, fuel consumption and distance values relate to descent
from the given altitudes to an altitude of 1000 m.
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FIG. 4. EFFECT OF FLIGHT ALTITUDE AND MACH NUMBER ON
STICK TRAVEL PER UNITY OF G-LOAD (Xcg = 29-31% MAC)
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FIG. 5. EFFECT OF FLIGHT ALTITUDE AND MACH NUMBER ON
STABILIZER DEFLECTIONS PER UNITY OF G-LOAD
(X g = 29-31% MAC)



FIG. 6. LIFT COEFFICIENT VS MACH NUMBER

Prestall buffeting in straight-and-level flight at 5000 m begins at an airspeed
of 370 to 340 km/h (depending on the weight of the aircraft, its CG positiom, kind of
the external stores carried and the aircraft configuration). This buffeting is slight
and its intensity stays practically the same up to the moment of stall. Prestall buf-:
feting does not develop at all when ¢the aircraft flies at altitudes below 5000 m at
the above mentioned airspeeds (M < 0.4).

When the airspeed becomes less than 280 km/h, the effectiveness of the ailerons
deteriorates considerably.

As the airspeed reaches the 230 to 240-km/h velue, rocking from wing to wing
develops (with insignificant pitching oscillations). The intensity of rocking in-
creases as the airspeed is further reduced, and at an airspeed of 200 km/h the rocking
oscillations may be as large as =§0°.





































































































































































































































































































































































































































































































































































































































































