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Dear pilots!

We thank you for your purchase of the DCS: Yak-52 module. This module is a simulator of one of the
most popular training aircraft in the USSR and post-Soviet states.

This module is our first foray into the world of training aircraft; as it is in real life, fledgling pilots will
be able to begin their journey to the skies in a craft that is simple and easy to maneuver, while seasoned
veterans will have at their disposal an elegant and beautiful aircraft for use in spo rts and aerobatic
performances in the skies of DCS.

Like all the DCS modules that came before it, the Yak-52 is a thoroughly reproduced model of the
aircraft: including the exterior, cabins, mechanical/electrical systems, and aerodynamic characteristics.

Pilots and experts of the "n, q d 3 @ ¥ a"qFrst Flight) flying club were involved in the development of
this module, which made it possible to actively use real aircraft, as well as the invaluable experience
of people who have worked with the craft, in our work. This has allowed us to create one of the most
accurate virtual realizations of the Yak-52 in history.

The Yak52's two-seat cockpit layout will also allow for online training sessions in the same aircraft
between experienced pilots and their apprentices. The module supports all the basic functionality of
both cabins, with real differences and locks, both for the trainee pilot and their instructor.

We wish you clear skies ahead.

The DCS: Yak-52 Development Team.
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FOREWORD

Yak2: The Cutting Edge in Training Aviation

What makes an aircraft suitable for the delicate task of training aspiring pilots in the art of flight?
Lightness, ease of use, manoeuvrability, and safety. These were the traits that would eventually be-
come the versatile Yak-52.

The brainchild of the engineers and designers of the A.S. Yakovlev Experimental Design Bureau, the
Yak-52 is a single-engine double-seat trainer monoplane with a low -mounted wing. Among the main
tasks of the Yak-52 are training pilots of different skill levels, as well as training in i nstrument flight and
glider towing. Owing to its powerful engine, the aircraft is capable of performing both simple and
complex aerobatic maneuvers, while its navigation and radio -electronic systems allow the pilot to nav-
igate in conditions of reduced visibility (i.e. in the clouds). The aircraft's performance is also unhindered
by frost, as the cockpit is equipped with heating and ventilation systems, and the aircraft's units are
capable of operating at temperatures down to -45 ° C.

The designers came up with several innovations: an undercarriage with nose-mounted landing gear,
and a fuel system that allowed for inverted flight and maneuvers with negative G -loads.

The Yak52 became one of the main workhorses not only of domestic training aviation in Russia, but
of Russian and international aerobatics competitions and championships as well.

The aircraft first took to the skies in 1976. During its creation, the designers took elements from the
Yak-50 and Yak-18 models, but made some improvements. The Yak-50 and Yak-52 had to be very
similar to each other (for cross-compatibility of the parts and structural elements) yet at the same time
fly in completely different ways. For an aircraft designed for sports and aerobatics, minimal stability
and quick response to the pilot's slightest action are key, yet an aircraft built for training purposes must
be stable, much less sensitive to pilot input, and capable of carrying a fairly weighty equipment package
onboard.

The Experimental Design Bureau was faced with the task of designing an aircraft that was both suffi-
ciently stable and maneuverable (capable of performing even spinning aerobatic figures) - and their
efforts were met with success. The designers finished their work in record time, with the entire design
process taking only a few months. It is noteworthy that the project was led by a team of experienced
designers, with V.P. Kondratiev at its head, and that the collaboration of the bureau's divisions was
coordinated by members of the Komsomol.

After only six months, the Yak-52's first prototype went into flight testing. The aircraft's systems were
all made to very high standards; scientists and pilots very thoroughly studied the aircraft's character-
istics during spin recovery, takeoff, landing, and flight with maxi mum speed and G-force loads.

The two-year tests were conducted successfully, and the experts' recommendations were taken into
consideration when the aircraft was launched into mass production, which was carried out from 1979
to 1995 at the Aerostar aircraft plant in Romania. Thanks to the results observed during flight testing,

the serial models of the Yak-52 did not require any further modifications or fine -tuning, and very quickly
occupied its intended niche.
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Several modifications of the Yak-52 have been released into the air since the time of its inception. The
export version of the Yak-52, designated the Yak-52W and modified for American and European cus-
tomers, is outfitted with equipment for flight in low -light conditions, a baggage compartment in the
fuselage, as well as hydraulic brakes and largersized fuel tanks.

A single-seat variant was created in 1981 specifically for the execution of complex air maneuvers. This
variant was based off of a serial production aircraft, the Yak -53.

The military version of the aircraft, the Yak 54 (Yak 52B), was created in 1983 and received a reinforced
wing. For combat deployments in Afghanistan, the designers attempted to modify the aircraft into a
light attack platform equipped with two pods of unguided rockets. Howe ver, the aircraft was deemed
too lightweight for both cannon and rocket weapons. It never went into mass production, and work
was halted in the same year.

In 1991, Romanian specialists modified the Yak-52, installing new engines, a three-blade propeller, and
an improved rudder. The new variant was dubbed the "Condor".

Another version of the training aircraft was the Yak -52TW, equipped with a tail wheel.

The modernized variant, the Yak-52M, was the result of work carried out in the 21st century. The
designers replaced the original design's engines with a more powerful model, increased the aircraft's
fuel reserve to 250 liters, improved the canopy, the wing, the internal equipment and the ejection
system. The aircraft was presented to the public at the MAKS-2003 International Aerospace Show, and
the modernized aircraft's maiden flight took place in 2004. Yak-52s manufactured before 2003 are
continuously being retrofitted to the standard of the Yak -52M.

More than 1800 Yak-52 aircraft have been produced over the forty-odd years since its inception. Around
100 units still see use in Russia, while some units are used in the territory of the former Soviet republics.

Having seen numerous modifications, the training aircraft has become, and still remains, an indispen-
sable element of the initial training of flight operations personnel and of pilots in civil aviation schools.

2016 saw the maiden flight of the Soviet machine's successor - the Yak-152.
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AIRCRAFT DESIGN

General Information

The Yak-52 is a two-seat training aircraft designed for basic pilot training. The aircraft has an M -14P
360 horsepower air-cooled engine equipped with a V530TA-D35 propeller. The aircraft is also equipped
with a radio station, an intercom, navigation and f light equipment, landing flaps, and a retractable
undercarriage with brake wheels; these allow trainee pilots to acquire the necessary skills in the usage
of standard equipment present in most modern aircraft.

The high power-to-weight ratio and good man euverability allow for the training of pilots in performing
simple and complex aerobatic figures. The simplicity of the aircraft's construction, combined with its
high durability and reliability make for very safe flights .

Main characteristics

1 Aircraft empty weight 1035 kg
1 Maximum takeoff weight 1315 kg
1 Aircraft length 7676 mm
1 Aircraft height 2700 mm
1 Wingspan 9500 mm
1 Wing surface area 15 m?

Aircraft flight data
1 All out level speed

With a weight of 1315 kg, flying at an altitude of y = 1000 m 270 km/h
1 Operational ceiling 4000 m
1 Time -to-climb

y = 4000 m at the | rated power setting 15 min'

1 Practical range
At an altitude of y = 500 m, with a takeoff weight of 1315 kg (with
max fuel load), and at cruising airspeed of IAS = 190 km/h (with a

10% emergency fuel reserve) 500 km
1 Maximum load factors -5, +7
1 Maximum allowable speed for flight control 360 km/h
1 Concrete runway liftoff distance
with a takeoff weight of 1315 kg and a takeoff speed of 120 km/h 180 - 200 m

1 Concrete runway rolling distance
With a landing weight of 1315 kg, contact velocity of 120 km/h, and
with landing flaps deployed 260 m
1 Maximum permissible speed of the crosswind component
at an angle of 90° to the runway during takeoff and landing of the
aircraft 6 m/s
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Figure 1. Yak-52 aircra ft dimensions .
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Engine characteristics

1 Engine identification code M-14P

1 Cooling system Air cooled

1 Cylinder number and positioning Single-row radial

1 Cylinder numbering order (counter-clockwise) Upper cylinder - No 1

1 Compression ratio 6.3+0.1

1 Propeller shaft rotation direction Left. in flight direction

1 Propeller V 530 TA-D35

1 Engine critical altitude Sealevel engine/low-altitude

1 Engine ground power 360 - 2 hp.

1 Crankshaft revolutions per minute 2900+ 1%

Continuous engine running time

- Takeoff mode No more than 5 min
- In never-exceed speed No more than 1 min
- All other modes Indefinite

1 Transition time (acceleration) from idle (700 rpm) to takeoff on a sta- No more than 3 sec-
tionary aircraft: onds

1 Engine startup system Air

1 Fuelgrade

1 Oil grade
1 Oil pressure at engine inlet:
1 Minimum allowable oil pressure

Fuel pressure in front of the carburettor
1 Under normal operating conditions
9 During idle throttle , no less than

Oil temperature at engine inlet
1 Minimum permissible temperature
1 Recommended
1 Maximum on prolonged engine operation

B-91/115 aviation
gasoline with an oc-
tane grade of no
less than 91

MS-20

4-6 kg/cm?

1 kg/cm?

0.2 - 0.5 kg/cm?
0.1 kg/cm?

40A
50-65A)
75A)

1 Maximum permissible for no longer than 15 minutes of continuous en-

gine operation

Cylinder head temperature
 Recommended:
1 Minimum allowable for normal engine operation:
1 Maximum on prolonged engine operation:

85A)

140°-1 9 0 A
120A)
220A

1 Maximum allowable on takeoff and climb modes for no longer than

15 min. and no more than 5% from engine lifespan

240A)
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AIRFRAME CONSNRUCTIO

Fuselage

The fuselage of the Yak-52 is of an all-metal semi-monocoque design with a load-bearing skin. The
transverse frame of the fuselage substructure consists of nineteen frames and an additional O frame,
which both serves as a fireproof bulkhead and carries the engine mounts. This frame is a blind dural-
umin wall which is edged along the contour and reinforced in the node installation locations by means
of profiles. The engine frame attachment points, the mounting brackets of the nose undercarriage leg
and the nose panel, as well as the oil storage tank lugs are all installed on the front wall of the O frame.

The niche for the nose-mounted undercarriage leg is located in the low er part of the fuselage, between
frames 0 and 2. The floor of the frontal cockpit is located between frames 0 and 3, while the floor of

the rear cockpit is in between frames 5 and 8. The floors are made of duralumin sheets reinforced with
longitudinal profiles. Cutouts are made where the aircraft control levers are mounted; after the control
levers have been installed, these cutouts are then covered in a protective hood. Attachment of the
wings to the fuselage is carried out along frames 3, 5 and 8. For thi s purpose, the front and rear of the
butt joints are installed on frames 3 and 8. The frames where the wings are installed are supported by
fittings and transverse walls.

The pilots' seats are fixed to the cabin, with the frontal seat attached to frames 4 and 6, and the rear
seat to frames 9 and 10. The rear fins are attached to the tail part of the fuselage: the vertical fin is
fixed along frames 16 and 19, while the horizontal fin is located along frames 16 and 18.

The skin of the frontal section of the f uselage, up until frame number 12, consists of seven duralumin
panels with a thickness of 1.0 mm.

7 i N 77— ) = ‘
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- g = |
LnaHroyTe
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Figure 2. Yak-52 fuselage skeleton

The skin of the tail section of the fuselage, located between frames 12 and 19, consists of four panels
and an upper lining. The top panel is fixed to the substructure between frames 11 and 16 and has a
thickness of 0.8 mm.

Two 0.6 mm side panels are attached to the substructure between frames 12 and 15. Another panel
with a thickness of 1.5mm and located on the tail section, fixed between frames 15 and 19, is chemically
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milled to thicknesses of 1.2, 1.0 and 0 mm. The upper lining between frames 16 and 19 has a thickness
of 2 mm. All these panels are attached to the substructure by means of rivets.

Cockpit and Canopy

Canopy Cover

The cockpit canopy consists of a windshield, and two sliding middle and tail parts that are located
between frames 0 and 12.

The sliding part moves along six bearings mounted on two guide rails fixed to the left and right side of
the aircraft fuselage. The bearings are attached to the side frames by means of clamping shoulders
and slave bolts with locknuts.

Figure 3. Canopy .

17 Windshield 2 i Windscreerr 3 I Moveable part of the first cockpit, 4 i Partition
wall; 51 Cockpit canopy central part 6 I' Moveable part of the second cockpit
71 Canopy rear sectiory 8 i Slide-rails; 9, 10 i Shock-absorbers
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When in the closed position, each of the canopy's sliding parts is fixed in place with a lock. The lock
consists of the lock body, a pin, a lever, a spring, and a leash attached to the pin by means of a nut.
The leash is connected to a pull rope that passes through the tubing of the chassis and leads to a ball.

The lock lever is pivotally attached to the frame bracket and slides into the groove of the spring -loaded
pin. It has a second arm that exits through the slot in the edging of the sliding part from the outside.
When the canopy is in the closed position, the pin enters the socket located on the fuselage. To open
the canopy from the ground, simply press the second lever arm of the lock (i.e. the one which faces
outwards.) To open the lock from within the cockpit, the pilot s must simply pull the ball located over
their head in order to raise the lever and remove the pin from its socket.

Pilot Seating

The pilots' seats are installed on frames 4 and 6 in the first cabin, and on frames 9 and 10 in the second

cabin. The seats are fixed in height. The frame of each chair consists of a duralumin cup and backrest,
riveted together and with two longitudinal pr ofiles of a n.-shaped crosssection. The brackets used for
attaching the chair to the fuselage are riveted to the backrest and cup.

Each chair is equipped with a safety harness system consisting of belts for the shoulder, waist and
central torso. The right and left waist belts are attached to the cup of the chair, while the shoulder

straps are attached to brackets on frames 10 and 6; the central torso strap in the first pilot's cockpit is

fixed to the bracket on frame 3, while in the second cockpit it is fix ed to the ear of the rear control
shaft bearing located on frame 8.

Wings

The wing of the aircraft is made according to a monospar wing scheme complete with a load -bearing
skin and consists of outerwing panels. Each of them is equipped with an aileron and a landing flap. The
outerwing panel joins with the fuselage by means of three butt joints. The joints of each outerwing
panel are located on the leading wall, the wing spar, and the rear wall, while the fuselage's correspond-
ing butt brackets are located on frames 3, 5 and 8.

The main undercarriage legs are mounted on the root portions of the outerwing panels, in between
ribs 4 and 5. Fuel tanks are located in the outerwing panels between the front wall, the wing spar, and
ribs 1-4. The access hatches of the fuel tank filler ports are located on the top cover of the wing panels
around rib 2. A slot for the locking pin of the d3 refuelling nozzle is installed on the edging of the access
hatches, right under the covers.

Hooks for mounting the detachable pilot f ootrests are mounted on the lower side of the aircraft skin
on the left side wing panel, right behind the landing flaps between ribs 1 and 2.

Wing Framework

The wingframe panel constitutes of longitudinal and transverse sets. The longitudinal set consists of a
spar, front and rear walls, an aileron wall, a wall that defines the cutout area under the flap, and a set

of stringers; The transverse set consists of 15 ribs. The longeron of the wing panel is a duralumin rivet
beam of a variable cross-section, consisting of a wall supported by an angle iron and two booms. The
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root section of the spar has bolts which are equipped with the docking joints that connect the wing
panels to the fuselage. The front wall is located between ribs 1 and 6 and is a riveted beam consisting
of a wall and two squeezed shaped section bars. The rear wall is a sheet of duralumin riveted to the
stringers of the longitudinal set and located between ribs 1 -7. The ribs of the outerwing panels are
split, are made of duralumin, and consist of the bow and tail parts. The airspeed boom mounting
bracket is installed on the left-wing panel on the nose of rib 13, while the mounting bracket for the DS -
1 sensor of the SSKUAL system is installed between the ribs 10 and 11. Between the ribs 1 and 3 in
the right-wing panel and just behind the longeron is the 2281 -B air-oil cooler. The oil-cooler air duct
and airflow regulation doors are located on a common panel, which is fastened with screws with anchor
nuts to the lower wing surface along the longero n, ribs 1 and 3, and stringer 6.

Ailerons

The aircraft's wings feature slot-lip ailerons equipped with axial compensation. The frame of the aileron
consists of a tubular duralumin longeron, nine ribs, and a tail stringer. The ribs are attached to the
longeron by means of iron-angles. The aileron sock is covered with a duralumin sheet, and the entire
aileron is covered with a linen plating.

Landing Flaps

Shrenk-type landing flaps are installed on the the aircraft's wing panels, and each flap is a duralu min
riveted structure consisting of a channel sidemember and seven stamped ribs. The flaps are attached
to the wing panels by means of a hinge strap composed of duralumin ramps and steel ramrods.

Tall

The aircraft's trapezoid-shaped tail fins consist of two horizontal and one vertical fin. The vertical tail
fin includes a keel and a rudder equipped with an aerodynamic compensator. The horizontal tail fins
consist of two integral stabilizer arms and two halves of the elevator. The left half of the rudder is

equipped with a trimmer.

Tailfin

The structural frame of the tailfin is formed by the front and rear side longerons, in addition to a set
of ribs. The longeron of the tail is of a channel section construction. On the rear side longeron of the
tail, there are two hinge fittings for the rudder, while the third fitting is mounted on frame 19 of the
fuselage. There is a fuselage spine fairing made of fiberglass sheet that is fixed to the tail and fuselage
skin by means of bolts and rivets.

Rudder

The rudder frame consists of a tubular duralumin spar, five ribs and a contour. A cowl made of sheet
duralumin is riveted to the ribs' socks, while three hinge points are installed on the spar itself. The
upper and middle points are aluminum brackets, stamped from AK6 aluminum alloy, with steel studs
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pressed into them. These brackets are riveted to the spar and toe ribs. The lower hinge is also stamped
from the AK6 aluminum alloy, and is made in conjunction with a two -arm lever for rudder control. The
bracket is threaded onto and riveted to the longeron through a special hole.

Stabilizers

The stabilizer frame consists of a front and rear longeron, ribs, and stringers. The front side channel
section longeron consists of two parts. The left and right parts are connected along the centre line by
means of a splice joint. The brackets of the frontal stabilizer junction (connecting it to the fuselage)
are mounted on the bolts on the wall of the front longeron located by rib 1. The rear spar is of a
continuous channel section and consists of a spar web and two booms. Two brackets, connecting the
stabilizers to the fuselage, as well as the hinge fitting for the elevators, are attached to the longeron
located between ribs 1.

Elevators

The elevator is split and is made of two halves. The frame of each half consists of a tubular spar, a
rear rim, and five ribs. The frontal part of the elevator is a box -like structure formed by a nylon dural-
umin rib sheathing and a reinforcing wall located in front of the spar. The tip of the elevato r is made
of AMG2M sheet material 0.8 mm in thickness and is riveted to rib 5. The side hinge points of the
elevator are brackets with pins. The middle hinge assembly is used to connect the left and right halves
of the rudder; this hinge assembly is composed of a sector to which the flanges of the right and left
halves of the rudder, the lever with the balancing weight, and the cable wire of the elevator control
are all fixed. A ball bearing is pressed into the central part of the sector; this bearing is co nnected to
the central hinge assembly of the rudder on the stabilizer. Hinge assemblies are mounted at the spars
near ribs 3 and 5 of each half of the rudder; these are stamped from AK6 aluminum alloy and have
steel pins pressed into them. Brackets are attached to the spar and walls of the ribs. The elevator is
covered with linen. The left half of the rudder is equipped with a trimmer, which is located between
ribs 1 and 3, and is attached to the frame of the rudder on a piano -wire loop. The trimmer is made of
foam and glued on all sides with fiberglass. A bracket is attached to the underside of the trimmer; the
control rod of the trimmer is connected to this bracket.

Control Systems

The aircraft is controlled by means of a hand-operated control stick and foot-operated pedals located
in both the first and second cabins. The stick and pedal control systems are independent of each other
in order to provide precision pitch, roll, and yaw control of the aircraft. The control stick commands the
aircraft's elevators and ailerons, while the pedals control the rudder. A trimmer is installed on the left
half of the aircraft's elevator and is designed to minimize pilot micromanagement of the aircraft's ele-
vators while in flight.
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Figure 4. Control system for the elevators, ailerons, and elevator trimmers

1, 2 - push-pull rod; 3 - front cabin control stick; 4 - control shaft; 5 - rear cabin contro/
stick; 6 - elevator trimmer control handle installation in the second cabin, 7 - cable
wiring, 8 - turnbuckiles, 9 - elevator sector with counterweight; 10 - control system of
the elevator trimmer; 11 - bracket with roller on the frame,; 12 - cable wiring; 13 -
guide rollers; 14 - turnbuckles, 15 - sector installation on frame 10; 16 - push-pull roa;
17 - bellcrank installation at the rib,; 18 - bellcrank installation at the rib 8, 19 - aileron
bellcrank; 20 - mounting bracket with supports, 21 - elevator trimmer control handle
installation in the first cabin; 22 - body with supports,; 23 - loading mechanism.

Elevator Control

The elevator is controlled by means of a control stick installed in the first and second cabs on the
control shaft. When the handles are completely pushed or pulled from the neutral position by an angle
of 16 °, the elevator is deflected by + /- 25 °. The maximum angl e of deflection of the elevator is limited
by mechanical stops installed in the front housing of the control shaft. The elevator controls are of a
mixed type: it is rigid between frames 2 and 10 and cable -operated behind frame 10. The control sticks
of the first and second cabins are rigidly connected to each other by a tubular titanium or steel rod.
When the control stick is manipulated in the first cabin, this movement is transferred through the
duralumin tubular rod, connected to the pivot of the control stick in the second cabin, onto the quadrant
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installed on frame 10. There is a feel spring mechanism on frame 9 for the pilot pitch controls; this

mechanism is pivotally connected to the quadrant installed on frame 10. The elevator quadrant and
the quadrant on frame 10 are interconnected by a cable harness, the ends of which are embedded on
a ball.

Aileron Control

The ailerons are manipulated by means of the control knobs installed in the first and second cabins,
and by the wiring connecting the control sh aft walking beams to the ailerons. The wiring to each aileron
is rigid, consisting of tubular rods and walking beams. If one of the control sticks is turned to the right
or left by an angle of 14 °, the ailerons deflect upwards by 22 ° and downwards by 16 °. If one of the
control knobs is deflected, the walking beam that is fixed to the control shaft rotates; the force from
this is transmitted through the walking beam and push -pull rod to the output aileron walking beam.
The maximum angles of deflection of the ailerons are limited by the mechanical restraints mounted on
the fuselage beam.

Control Stick and Control Shaft

The control stick in the first cabin is installed right in front of frame 3, while in the second cabin it is

installed in front of frame 8. The sticks are fixed on the control shaft located under the floor between
frames 2 and 8. The control shaft consists of the front and rear shafts both of which are connected by
two conical bolts.

The maximum pitch deflection of the control sticks are limit ed by adjustable mechanical restraints
which are installed in the mount housing assembly of the front cabin stick. The rolling deflection of the
control sticks (and thus of the ailerons) are limited by adjustable stops mounted on the fuselage beam.
Mechanical restraints are fixed in the bracket, which itself is fixed to the bottom flange by means of
bolts. A spring mechanism is fixed in between frames 3 and 4 for transmitting the pilot's stick input
into aileron movement. The mechanism is connected to the control shaft through the walking beam.
Each control stick is a curved tube with a rubber handle mounted on the top; a pivot pin at the bottom
is used to attach the handle to the control shaft and push -pull rods. The kingpin of the rear control
stick is connected by a push-pull rod with a control sector mounted on frame 10. A bracket is installed
on the upper part of the control stick, right under the grip. A brake handle equipped with a cable
harness to manipulate the U-139 (PU-7) pressure reducing valve of the undercarriage wheel braking
system is mounted on this bracket. At the top of the rubber handle of the control stick of the rear cabin
is a brake release button for the wheels of the main undercarriage legs. The parking brake function is
realized by locking the brake lever of lever 14, which are located on the pilot control stick in both the
front and rear cabins.

Rudder control

Control of the rudders is done by means of the rudder pedals (installed in both the first and second
cabins) and the cable wiring connecting the pedal sectors both to each other and to the rudder bracket.
The full range of the pedals corresponds to the rudder deflection of an angle of + /- 27 °.

AIRFRAME CONSTRUCTION



[Yak- 52| &5

/

Figure 5. Control system for the rudders and landing flaps

1 - front cabin pedal installation; 2 - turnbuckle; 3 - rear cabin pedal installation, 4 -
bracket with roller on the frame; 5 - cable wiring; 6 - rudder-support horn, 7 -
microswitch for signaling the retracted position of the flaps, 8 - rod, 9 - turnbuckle,; 10
- flap; 11 - support; 12 - microswitch for signaling the released position of the flaps;
13 - push-pull rod; 14 - installation of the cylinder on frame 8.

Front cabin pedals

Pedals are installed on the floor around frame 1 in the front cabin. The rudder pedals are of a parallel-
ogram type and are adjustable to pilot height with a range of 100 mm. They are mounted on a plate
bolted to the floor of the cabin. A centreline is fixed on two bearings on the plate; the sector and the
adjustment mechanism for the pedals are fixed together on this centreline. The sector is equipped with
mechanical restraints that limit the deflection of the pedals.

The pedal footrest is a bracket with a fluted surface. Straps are fastened to the side walls of the bracket;
these serve to secure the pilot's feet on the footrest. Mounting lugs are present on the footrest to
secure it to the tubing.
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Rear cabin pedals

Pedals are installed on the floor around frame 1 in the front cabin. The rudder pedals are of a parallel-
ogram type and are adjustable to pilot height with a range of 100 mm. They are mounted on a plate
bolted to the floor of the cabin. The construction of the rudder pedals in the rear cabin is mostly

identical to that of the first cabin's, except for the sector that has two grooves under the cables. A

cable connecting the front cabin's rudder pedals passes through the lower groove, while cables leading
from the rear cabin's rudder pedals pass through the upper groove into the aircraft's rudder. This

connection between the pedals and the differential valv e is provided by means of the rods and a pin
fixed to the bottom of sector 5.

Elevator trimmer control

Control of the elevator trimmer is mechanical and is carried out by means of a hand wheel installed in
the first and second cabins. The wiring consists of the trimmer control mechanism, cables connecting
the hub of the hand wheels with the mechanism roller, plus walking beams and tubular rods leading
from the mechanism to the trimmer.

The trimmer hand wheels are installed on the left side of the fuselage: in the front cabin it is located
between frames 3 and 4, while in the rear cabin it is located between frames 8 and 9. Cables are fixed
to the front and rear hand wheels; these connect the hand wheels to each other, and, through the
guide rollers installed at frames 10 and 11, lead to the guide rollers located on the rear side longeron
of the stabilizer.

The trimmer deflects by an angle of 12 °. Mechanical restraints are in place to prevent extreme deflec-
tion angles of the trimmer, and these are attached to the roller bracket. When the roller rotates, the
worm screw moves to both sides until it meets the mechanical restraints. Position indicators for the
elevator trimmer are installed on the hand wheels in both the first and second cabins.

Landing ¢aptrol

The control mechanism for the landing flaps includes the following components: an air cylinder, traction
rods, pushrods that move in the guide supports, and push -pull rods connecting the flaps to the rods.
A 625300M flap deployment/retraction mechanism is present on the left-side control panel in both the
front and rear cabins of the aircraft.

The deployed and retracted states of the flaps are signaled by the AM 800K limit switches, mounted
on rib 1 of the left wing panel. The landing flaps in their released position deflect at 45 ° and are held
in position by the air pressure in the cylinder and the kinematic lock. In the retracted position, the flaps
are held in place by the ball lock of the cylinder.
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Takeoff and Landing Gear

Undercarriage

The airplane's undercarriage is of a three-point construction with a nose wheel and is retracted in flight.
The system is equipped with a liquid-gas shock absorption system and consists of the nose strut with
a 400X150 wheel and the two main struts with 500X150 br ake wheels. The nose strut of the undercar-
riage is installed in the bow of the fuselage and is retracted back in flight under the fuselage. The main
legs of the undercarriage are installed in the wingpoints between ribs 4 and 5 and are retracted forward
in flight under the wing. In the retracted position, the legs of the undercarriage are held in place by
locks. The lock of the retracted position of each main leg is attached to the lower bow of the wingpoint
while the locks of the front legs are located in the undercarriage slots. The undercarriage locks in the
wingpoints are covered with a cowling.

When in the deployed position, the undercarriage is secured by folding struts, which become inverted
from the spontaneous folding of the struts and are protected by a ball lock in the undercarriage lifts.
Deployment and retraction of the undercarriage is carried out by lifts operated by the air system.

Table I. Undercarriage specifications
Operating gas in the shock ab- liquid-gas technical nitrogen, liquid-gas technical nitro-
sorption system | grade, GOST-9293-59 gen, | grade, GOST-9293-59

Initial pressure of nitrogen in

the shock absorbers ka/em2 26+1, AMG10 oil, GOST 19+1 AMG10 oil, GOST
- ' 9 ’ 6794-53 6794-53

operating gas

Maximum operating rod

stroke of the shock absorption 150+1 240+1

system, mm

Air pressure in the pneumatic 3405 340 5

wheels, kg/cm?

The undercarriage struts are controlled by means of mechanical indicators and an electric alarm system
consisting of the annunciator panel, AM-800 micro switches, and the corresponding wiring. The annun-
ciator panel monitoring the undercarriage status is located on the instrument dashboard in both cabins.
The limit switches of the undercarriage retracted position are installed on the locks of t he retracted
position, while the limit switches of the undercarriage released position are located on the links of the
breaker struts.
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Main Undercarriage Leg

The main undercarriage leg is equipped with a single-sided support of the brake wheel and consists of
a telescopic shock absorber, the wheel, a breaker strut, a lifter, a retracted position lock and a me-
chanical position indicator.

KL41M41Wheels

The main legs are fitted with K141/ T141 brake wheels equipped with pneumatic expander tube brakes.
The wheels have 500 X 150 model 6 half-ball type aircraft tires. The control over the wheel brakes is
provided in both cabins by the lever on the control stick connected to the pressure reducing valve and
the control pedals connected to the compensation gear. The compressed air, reduced in the valve to a
pressure of 8 + 1 kg/cm? enters the brake chambers through the compensation gear. The rubber brake
chambers expand and press the friction pads against the wheel, creating the necessary braking torque.
After depressurization, the brake pads are squeezed off from the rear of the wheel by the return springs.

Undercarriage nose strut

The front leg of the undercarriage consists of the telescopic shock absorber, the wheel, the folding
strut, the lifter, the retracte d position lock and the mechanical position indicator. The shock absorber
consists of the shock absorber tower, the internal set, the mechanism for setting the wheel to the

neutral position, the rod with the wheel attachment fitting and the self -excited oscillations dampener.
The wheel of the front leg has the ability to turn in both directions at an angle of 50 ° - 20 °. A
mechanism is mounted in tower; this mechanism places the wheel in a neutral position after removing

external loads from the wheel.

The front leg has a half-ball type non-braked 44-1, model 5, 400X XI 50 aircraft tire. The deployment
and retraction system of the undercarriage and the mechanical position indicators are identical.

Air System

The air system of the aircraft facilitates engine startup, undercarriage deployment and retraction, land-
ing flap control, and the undercarriage wheel brake system. The air system consists of two autonomous
systems: the main and emergency systems, both of which are connected by a common charging airline.
The compressed air supply of each system is provided by individual air tanks onboard the aircraft:

- main system - LM375YaP-50 11 liter tank;

- emergency system- LM375Ya3-50 3 liter tank.
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Figure 6. Schematic diagram of the air system

1 - FT decanter,; 2 - non-return valves; 3 - pressure reducing valve, 4 - filler valve; 5 -
emergency system tank; 6 - main system tank; 7 - 31VF3A filter; 8 - 625300M three-
way valve; 9 - EK-48 electro-pneumatic valve; 10 - undercarriage command crane; 11,
12 - 2M-80 manometers; 13 - 992AT valve (network charging); 14, 15 - 9924 &%
emergency undercarriage deployment valves, 16 - 562300 bleed valve; 17 - lift; 18 -
emergency valves; 19 - undercarriage front strut lock release cylinder; 20 -
undercarriage main strut lift: 21 - lock release cylinders; 22 - PU-7 (U139) pressure
reducer valve; 23 - UP53 /1M valve ; 24 - PU8 (V135) differential; 25 - brake wheels
of the undercarriage main struts; 26, 27 - 625300M three-way valves; 28 - landing flap
release/retract cylinder.
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Cylinder filling is done by means of a 3509S59 common charging valve from the airfield cylinder using
dry compressed air, with a dew point no higher than -50 ° C. The operating air pressure in both systems
is 50 kg/cm2. While in flight, the tank of the main system is refi lled using the AK-50A compressor
installed on the engine.

The charging valve is installed on the left side of the fuselage between frames 10 and 11.

The pressure in the main and emergency systems is monitored by the 2M-80 double-barreled manom-
eters mounted on the left panels of the instrument panels in both cabins. The tanks of the main and
emergency systems are installed on the right side of the fuselage between frames 10 and 11.

A safety valve protects the air system from overloading by bleeding air through the openings in its
housing into the atmosphere at a system pressure of greater than 70 ~ 10 0 kg/cm?2, on which its spring
is backed. The wiring of the air system consists of rigid pipelines, braided hoses, and connecting fittings.

Main system

The main air system consists of the LM375YA11-50 main tank, the pipelines for charging and recharg-
ing the system, the 992ATZ system valve installed on the left panel in the first cabin, the 625300M
undercarriage valve, the 525502-10 undercarriage command valve, the 625300M flap valve, the EK-48
electropneumatic valve, the U139 (PU-7) reducer valve, the UP53 / 1Y brake release valve, the U135
(PU-8) compensation gear, and the 525701-10 flap cylinder equipped with two 524704 -30 emergency
valves. When the engine start button located on the left -side panel of the instrument dash in both
cabins is pressed, the EK48 electropneumatic valve mounted on frame 0 is activated and air is fed into
the air distributor in order to start the engine. When deploying or retracting the undercarriage, com-
pressed air enters the cylinders of the locks and lifters of the undercarriage through the undercarriage
valves located in the instrument dashboards of both cabins. Both valves are connected by conduit pipes.
The undercarriage valve in the second cabin is a command valve. Setting the valve handle to the
neutral position allows for undercarriage deployment and retraction from the first cabin. In the event
of an error in undercarriage control from the first cabin, the pilot in the secon d cabin, in correcting the
error, sets the valve handle to the desired position while the undercarriage valve of the first cabin is
simultaneously disconnected from the compressed air system. After this, the undercarriage can be
deployed or retracted only from the second cabin. When deploying or retracting the flaps, compressed
air through the 625300M valve enters the cylinder. Pressure from the valves of the first and second
cabin is fed to the two cavities of the flap cylinder via the emergency valves. Wh en applying brake
pressure to the wheels, compressed air through the V139 (PU-7) valve (where air pressure is reduced
from 50 kg/cm? to 8 + 1 kg/cm? via the UP53 / 1M release valve connected to the control handle in
the second cabin), enters the V135 (PU-8) compensation gear. From here it is distributed into the
brakes of the right and left wheels of the main undercarriage legs. The pressure relief valve is controlled
by the levers installed on the aircraft's control stick in both cabins. The U139 (PU-7) valve is installed
on the wall of frame 7 under the floor of the second cabin. The V135 (PU -8) compensation gear,
controlled by the foot pedals, allows for separate braking of the wheels. The compensation gear is
attached to the wall of frame 5, while the UP 53 / IM brake release valve is attached to the wall of
frame 6.
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Emergency system

Air from the emergency system tank is used in case of main system failure. When releasing the under-
carriage, compressed air from the emergency system tank enters the lock cylinders and into the un-
dercarriage lifts through the emergency valves. At the same time, compressed air approaches the
pressure reduction valve, ensuring that the undercarrage wheels are braked using air from the emer-
gency system. The 562300 pressure relief valve eliminates the back pressure phenomenon in the un-
dercarriage lifts during their operation using the main system when the 992ATZ closed emergency
valves are leaking. When opening the emergency release valve (at a pressure of greater than 5 kg/cm?2),
the bleed valve closes the outlet to the atmosphere.

Fuel System

The fuel system serves to hold the necessary fuel stock onboard the aircraft and to power the engine
in all its modes of operation on all possible trajectories of the aircraft. B-91/115 GOST 1012-72 aviation
gasoline is used to power the M-14P engine onboard the aircraft. Fuel is stored in two tanks with a
capacity of 61 + 1 liters. These fuel tanks are located in the right and left wing consoles. The fuselage
is also equipped with a storage tank with a capacity of 5,5*! liters, and this tank allows for engine
operation during inverted flight and flight with negative G -loads. Fuel flows from the fuel tanks into the
storage tank through the non -return valve block. Two non-return valves prevent the fuel from flowing
from one fuel tank to another, and another is used to stop flow of fuel from the supply tank to the fuel
tanks when the aircraft is diving.

Fuel from the supply tank flows into to the gasoline pump through the non -return valve that fa cilitates
the operation of the filler syringe, the fire cock, and the gasoline filter. After passing through the pump,
the fuel under pressure flows into the reserve tank, then into the engine carburetor to two fuel pressure
sensors after passing through a fine mesh filter. Each sensor outputs signals to its own UK-1 gauge.
The gauges and sensors are included in the three-arrow EMI-ZK electric engine gauge. The UKK1
gauges are located on the instrument panels in both cabins, while the sensors are mounted on the wall
of frame 0.

A filler syringe is used before starting the engine to feed fuel into the engine cylinders and fill the main
fuel line. The handle of the syringe is located on the dashboard of the first cabin. When the handle is
pulled back, the cavity of the syringe is filled with fuel coming from the main fuel line. The filler syringe
also serves for emergency fuel supply when the pump fails.

The fuel delivery for oil dilution is supplied through a solenoid valve mounted on frame 0. The fuel feed
to the valve is facilitated by a flexible pipeline connected to the outlet of the gasoline pump. The oil
dilution valve switch is located on the dashboard of the first cabin. The reserve tank is connected by a
pipeline to the supply tank for bleeding excess fuel and maintaining the set pressure at the front of the
carburetor. There are two control valves in the pipeline. There is a drain cock at the lowest point of
the fuel line between frames 5 and 6; this serves to drain the fuel sludge.
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Figure 7. Schematic diagr am of the fuel system.

1 - MV16K manovacuummeter; 2 - oil dilution valve,; 3 - filler syringe; 4 - right fuel
tank; 5 - filler neck; 6 - reserve tank; 7 - throttle valve; 8 - non-return valve; 9 - block
of non-return valves; 10 - drain cock; 11 - supply tank; 12 - left fuel tank; 13 - DSU
1-2 fuel gauge sensor; 14 - IUT-3-1 fuel gauge; 15 - fire cock; 16 - gas filter; 17 P-1B
fuel pressure receiver,; 18 - EMI-3K electric-motor indicators, 19 - fine mesh filter; 20
- TUE48K mixture temperature indicator.

The amount of fuel in the tanks is monitored by a fuel level indicator that provides information in 9

increments about the fuel reserve in the two tanks on the indicator board. This set includes two DSU
1-2 indicator sensors and one IUTZ-1 indicator.
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The sensas are located in the fuel tanks, while the indicator gauge is mounted on the dashboard in
the first cabin. On the dashboard of the second cabin there are two signal lamps that light up when
the signaling devices detect a reserve of 12 liters in their resp ective tanks. The emergency fuel balance
is 24 liters.

Brief Description of the Aggregates

Oil system

The oil system of the aircraft is designed to provide lubrication for the friction parts of the engine and
to cool the oil that is used. The M-14P engine uses MS20 oil for lubrication ( GOST1013-49).

The oil system of the aircraft consists of a pump, a tank of 20 liters capacity, filters, a prompter tank,
a radiator, the oil pipelines, the receivers, and two sets of oil pressure and temperature indicators. The
oil system is equipped with a gasoline oil dilution system with a dilution valve. The oil circulation in the
system is forced and is carried out by a two-stage gear pump installed on the back cover of the crank-
case. The oil lines are made of flexible hoses and rigid pipelines.

During engine operation, the oil from the tank flows by gravity through a hose into the filter. Once
filtered, the oil passes to the inlet of the oil pump. Then, the pump's main stage pumps pressurized oil
into the engine. While inside the engine, the oil passes through the channels and through the gaps
located between the rubbing surfaces of the parts and the nozzles of the directed lubrication fluid.
Then the oil flows into the engine sump. From the engine sump and through the e arly warning FOD
filter/detector, the oil is taken by the scavenge stage of the pump and is pumped through the radiator.
Once cooled the oil is fed back into the tank. Inside the tank, oil drains through the supply tube to the
tray, where air separation ( defoaming) occurs. The oil and air intake of the oil tank is made swinging
for the uninterrupted operation of the oil system in all trajectories of the aircraft. The pressure and
temperature of the oil entering the engine are controlled by electric engine gauges installed in both
cabins of the aircraft. Two oil pressure sensors are mounted on the wall of frame 0.

To cool the ail in the system, an air -oil cooler with an adjustable cross-sectional area of the air outlet
is installed on the aircraft. For the operation of the oil system in subzero conditions, a gasoline oil
dilution system is in place, facilitating and accelerating the preparation of the engine for startup, and
facilitating the startup process proper. The dilution system consists of a valve, the necessary pipelines,
a pressure switch for controlling the dilution valve, and a metering nozzle of n 1,5 mm.
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Figure 8. Schematic diagram of the oil system.

1 - front engine breather; 2 - rear engine breather; 3 - ol tank; 4 - ol tank drain valve;
5 - P-1 temperature receiver; 6 - oil tank; 7 - air-oil radiator; 8 - breather tank; 9 - oil
filter; 10 - gauges from the EMR3K set; 11 - P-15B oil pressure receiver.

Oil cooler cowling

The oil cooler is installed in the right wing console between ribs 1 and 2 just behind the spar and is
attached using profiles. The oil cooler is covered by a removable cowling. The outlet of the cowling is
itself closed by a controllable flap, which regulates the size of the oil cooler channel outlet. The flap is
controlled mechanically: An lug is riveted to the flap to connect the flap control rod. The control wiring
is made in the form of pull rods of a semi-rigid type. The flap control lever is installed in the cockpit,
on the right -side panel.
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Powerplant

The powerplant of the Yak-52 aircraft consists of an M-14P engine with a V530TA-D35 propeller, an
engine frame, an exhaust manifold, th e drives for controlling the engine and its subunits, plus the

systems for engine cooling, engine starting, and the fuel and oil systems. The M14P aircraft engine is
a four-stroke, gasoline-powered, air-cooled, nine-cylinder, single-row engine with a star-shaped ar-
rangement of the cylinders and carburettor fuel -mixing process. The engine has a gear assembly for
reducing the RPM of the propeller, and a centrifugal supercharger with a single-speed mechanical drive.

The engine is cooled by air coming through the louvres installed in the frontal part of the hood. Uniform
cooling of the cylinders is ensured by the air deflectors installed on each cylinder. The engine parts are
lubricated by pressurized oil and the engine is started by compressed air. The engine magneto and
engine ignition wiring are shielded. The following units are installed on the engine for the maintenance
of the various aircraft and engine systems: TTsT-13K temperature sensor, P-2 speed controller, the
AK-14P carburetor, two M-9F magnetos, the 702ML gas pump, the AK-50A air compressor, the GSR
3000M generator, the MN-14A oil pump, a spool-type compressed air distributor, and the DTE-6T ta-
chometer sensor. There are two spark plugs and one starting air valve on the head of each cylinder.
The engine is attached to the nodes on the fuselage of the aircraft by means of the engine frame.

The engine dry weightis 214 + 2 % kg.

Engine exterior dimensions, in mm
1 Diameter (by the ends of the valve system casing) 985+3
1 Length 924+3

V530 TA-D35 propeller dimensions

9 Diameter 24m
1 Number of blades 2

1 Minimum blade angle 14°30'
1 Maximum blade angle 34°30'
1 Propeller weight 40 kg

Engine Cooling System

Cowl panel

The engine mounted on the aircraft is covered by a streamlined removable hood. It consists of the top
and bottom covers, connected together by tightening locks. The surface of the top cover of the hood

is inscribed in the fuselage contours. The rest of the hood protrudes beyond the contours, forming the

air exit slot, which cools the engine cylinders, between the lining of the fuselage and the hood (at the

trailing edge.)
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Carburettor air scoop

On the lower flange of the carburettor there is an air intake for supplying heated air to the carburettor.
The air intake consists of a filter canister, a suction pipe and a scoop. To the upper flange of the box,
a suction pipe of a welded structure is attached to the hinge, which serves to supply air to the box
heated when passing through the fins of the cylinders. The scoop is attached to the bott om flange of
the canister providing an adjustable supply of cold air to the canister. The scoop is mechanically con-
trolled by a lever mounted on the right -side console in the cockpit.

Shutters

The inlet of the cowling is shut off by controllable hinged arm oured louvers, designed to control the
amount of air supplied to cool the engine. These consist of an internal fixed disk, a movable ring, the
flaps, and an external fixed ring. The flaps are riveted with steel leashes that extend into the movable
ring. When the ring turns, the bolts turn the leashes and, with them, the flaps of the system. The
rotation of the movable ring and, consequently, the angle of deflection of the flaps is limited by the
mechanical restraint located on the fixed disk. To eliminate vibrations, the flaps are connected in pairs
by springs. The blinds are controlled by means of semi-rigid pull rods. The flap control lever is located
on the right-side console in the cockpit.
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Figure 9. Shutters .

1 - detachable half-door; 2 - bolt; 3 - lining, 4 - glare shield; 5 - tubular slanting; 6 -
half-doors; 7 - bellcrank; 8 - rung,; 9 - ring, 10 - spring, 11 - disk; 12 - control rod
mounting bracket; 13 - ball bearing, 14 - movable ring, 15 - support; 16 - fairing disk;
17 - guide rail

To improve the organization of the engine cooling air flow through the flaps/shutters, a 420 mm disc
cowling is installed on the inner movable ring of the flaps, and a guide rail is attached to the outer ring
and blinds at the top, improving the cooling of the uppermost engine cylinders. There are three cutouts
in the louvre boards for the intake manifolds of the generator, compressor, and cabin ventilation.
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Exhaust housing

The exhaust manifold is designed to collect the exhaust gases from the engine cylinders and divert
them to the fireproof zone. It consists of two separate parts: the right part of the collector joins five
cylinders of the engine while the left part joins four. Each part of the collector is made up of separate
sections made of stainless steel sheets andconnected together with clamps (and) sealing gaskets. The
joints of the sections are reinforced with welded sleeves. To one of the sections of the collector, ribs
are welded evenly along the circumference to increase the heat transfer surface. The heater cover of
the cabin heating system is fixed to this section. The collector is fixed to the engine by means of seating
nipples (welded to the sections), coupling nuts, and elastic sealing rings.

Compressor air cooling system

Compressor cooling is provided byoutboard air with the help of the forced air cooling system, consisting
of the intake manifold (with an inlet spigot) and the tail pipe, directing the outboard air to the com-
pressor cylinder. The intake pipe is attached to the fixed shutter ring (against t he cutout in the doors)
by a flared bell and is telescopically connected to the pipe fixed by the flange to the engine deflector.
The other end of the pipe is connected to the nozzle by means of a clamp, directly cooling the com-
pressor. This sleeve is fixed to the strut of the engine frame by means of a clamp.

Generator air cooling system

The generator is cooled by the incoming air flow. Two branch pipes - intake and outlet - serve this
purpose. Air intake takes place through the window cut out in the louvr e boards and is not dependent
on the louvre position.

Engine control and aggregates

Engine and engine aggregate control is divided into the following sections: motor speed control (gas),
propeller pitch, fire cock, mixture heating, hood shutters and the lo uvre of the oil cooler tunnel outlet
duct. Motor speed control, propeller pitch control, and fire cock control are available in both cabins and
are provided by levers installed on the left-side panels. Mixture heating, the hood shutters, and the
louvre of the oil cooler tunnel outlet duct are controlled from the first cabin by means of the levers

installed on the right-side panel. The wiring of the engine management system consists of semi-rigid
traction rods. The rodding is made of steel cables enclosed in duralumin guide tubes and are connected
to the control levers of the engine and its units by means of ball -and-socket joints and shunting forks.
The rodding is fixed to the fuselage by means of blocks which are installed at both ends of the bends.

Brake friction levers are installed on the control panels for propeller pitch and engine speed. These
regulate the lever travel force or fix them in the position set by the pilot. The control levers of the
engine and engine units operate in the following manner: when pushed forward, gas is increased,
propeller pitch is decreased (fine pitch), and the fire cock, the mixture heating flap, the oil cooler tunnel
flaps and the hood louvres open. When the lever is pulled backwards: the engine stops, propeller pitch
increases (coarse pitch), and the fire cock, the mixture heating flap, the oil cooler tunnel flaps and the
hood louvres are closed.
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Aircraft Propele3VR35)

Propeller design and function

The Yak52 is outfitted with a M -14P engine equipped with a V-530TA-D35 model propeller, in con-
junction with a R-2 (or R-7E) constant-speed regulator. The propeller maintains the constant speed set
by the pilot in all flight modes, ensuring that the engine outputs full power at any given flight mode.

The automatic operation of the propeller is based on the hydro centrifugal principle in a direct operating
scheme with single-channel oil feed into the cylinder group of the propeller. Transition of the propeller
into idle mode is performed through antitorque moment created b y the oil pressure entering the pro-
peller cylinder from the oil pump of the P -2 regulator. Transition of the propeller into high pitch is also
through antitorque moment created by the centrifugal forces of the counterweights. When the pressure
of the oil coming from the regulator to the propeller falls, the propeller blades, under the centrifugal

forces of the counterweights, come to the high -pitch stop, ensuring the continuation of flight. A heater
is installed on the propeller cylinders during low-temperature conditions.

Technical Details
1 Engine reduction 0.79

installed propeller unit)

1 Propeller rotational direction CCwW

1 Propeller diameter 2.4 m

1 Number of blades 2

1 Blade shape Oar-shaped
1 Blade thickness ratio 0.08

1 Maximum blade width 240 mm

1 Minimum blade installation angle 12°

1 Maximum blade installation angle 28°30°+1°
1 Blade rotation range 16°30°+1°
1 Propeller mode of functioning Hydrocentrifugal
1 Mechanism Straight

1 Constantspeed unit R-2/R-7
1 Counterweight angle of pitch 20°

1 Gross propeller unit weight (plus components not present on an 39 kg2%
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Figure 10. Propeller action diagram (engine on -speed).

1 - piston; 2 - cylinder; 3 - scissor,; 4 - scissor eye lugs; 5 - axis pin; 6 - centrifugal
weight axes, 7 - spring, 8 - cogwheel; 9 - crown, 10 - centrifugal weights; 11 - oil
outlet through the pressure relief valve, 12 - regulator case,; 13 - oil supply channel
from the engine; 14 - regulator oil pump, 15 - slide valve; 16 - oil supply channel to
the cylinder; 17 - cup, 18 - blade, 19 - counterweight; 20 - socket.

The V-530-D35 propeller operates in a direct operating mode. The rotation of the blades, when coars-
ening the pitch, occurs under the action of the moments created by the centrifugal forces of the coun-

terweights; during fine pitch, rotation occurs under the action of the moments created by oil pressure
in the piston of the propeller cylinder group. The oil pressure, supplied by the oil pump of the steady

speed regulator, overcomes the centrifugal moment of the counterweights a nd turns the blades to
reduce the pitch. During propeller rotation, the counterweights, mounted on the transfer cups, create

a moment which has a tendency to turn the blades into an increase in pitch in all operating modes of
the engine. The joint operatio n of the propeller and the regulator ensures the automatic change in
propeller pitch, thus maintaining the predetermined constant speed of the engine regardless of the
active flight mode and engine operation mode.
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The set value of the constant RPM, which the propeller must support in conjunction with the regulator,
is realized by the corresponding adjustment of the regulator. Adjustment of the regulator is done by
rotating the RPM regulator hand wheel (directly connected to the regulator) located in the pil ot cabin.

When making changes to the flight mode or engine power, engine speed may deviate from the set
speed by 150-200 RPM but will normalize within 3 -4 seconds.

The forced switching of blade pitch is performed by the pilot using the hand wheel located in the cabin.
In order to transition the propeller into fine pitch, the hand wheel of the RPM controller must be turned
fully, away from the pilot. To transition to coarse pitch (reduce the propeller RPM): without touching
the throttle lever, the regulator hand wheel must be turned fully, towards the pilot.

Propeller construction

The V-530-D11 and V-530-D35 model propellers are made with wooden blades, consisting of two parts:
a metal cup and a wooden airfoil. The wooden airfoil of the blade is made of pine boards, and the
blade root, included in the metal cup, is made of moulded impregnated wood, capable of withstanding
the tensile and bending loads that occur when the propeller is being operated by the engine.

The pine boards are collected and glued from planks with a width of 20 -70 mm, after which are stuck
together lengthwise with the moulded impregnated wood boards with a long weave joint. The length
of the weave joint with respect to the thickness of the boards to be bonded is 1 :20. VIAM BZ glue is
used to fix the pine wood planks to the boards and the weave joint. To increase the strength of the
trunkleg part of the propeller blade and the glue area of the moulded impregnated wood scarf joint, a
part of the moulded impregnated wood protrudes from the m edal cup and extends to the blade paddle.

To increase the strength and stiffness of the propeller blade, its treated surface is covered with two
layers of birch aviation plywood. Plywood is glued to the blade at an angle of 45° to the axis of the
blade with the use of special presses, ensuring the tight fit of the plywood to the blade.
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Figure 11. Front cabin instrument dashboard

1. AUNDERCARRI AGE DEPL OY% DGLinsitiwgrming lightl i g ht

2. AUNDERCARRI AGE RETRA CIDEOvertuminggpeadiwarhirg ightt

3. 2Y-80K dual pressure compressed airma- 11. ADO NOT USE GYROMAGNETI C (
nometer signal light

4.  Stall monitor switch 12. FODIN OIL warning light

5. Aircraft emergency locator switch 13. AFAIl LURE SENSOR WARMUPO si

6. AMO9S accelerometer 14. Generator failure warning light

7. US450K airspeed indicator 15. Pitot heat warning light

8. AFAI LUREO warning | i glft KI-13K magnetic compass
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17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

DA-30 rate-of-climb, turn and slip indicator
VA:-2K voltamperemeter

Priming pump

PM-1 magneto switch

Test light button

Undercarriage deployment/retraction lever
Engine start button

Flaps status signal light

MV-16K manovacuumeter

ITE-1K tachometer

AChS1K aviation clock

VD-10K altimeter

29.

30.
31
32.
33.
34.
35.
36.
37.
38.

UGRA4UK angle-of-turn indicator (from the
GMK 1A directional heading system package)
AGI-1K artificial horizon

Rudder pedals

TUE48K mixture temperature gauge
TTsT-13K cylinder temperature gauge
EMI-3K electrical engine gauge

IUT-3-1 fuel gauge

ALANDY SH -$&ation coatmlipanel
Automatic circuit breaker switchboard
SPU9 receiver panel board

agrwdPE

Figure 12. Front cabin left

Air system valve

Circuit breaker switchboard
Trimmer hand wheel
Landing flaps control lever
Propeller pitch lever

-side panel .

6 7 8

Lock lever

Carburettor throttle lever (with VHF and in-
tercom buttons)

Fuel emergency shutoff cock lever

COCKPIT



Figure 13. Front cabin right -side panel .

1. Oil dilution tumbler 8. Ventilation control lever

2. Failure sensor warm-up activator 9. Emergency undercarriage deployment valve
3. Failure sensor activator 10. ARK15M radio compass control pand

4. Lock lever 11. Radio compasssignal light

5. Oil-cooler half-door control lever 12. Radio compassbutton

6. Louvre shutter control lever 13. PU-26 control panel (from the GMK-1A set)
7. Charge heating control lever
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Rear Cabin
] [a o[l [s ][] [7][s]]s]

Figure 14. Rear cabin instrument dashboard

1. Aircraft emergency locator switch 10. ADO NOT USE GYROMETRI C COMPASSO
2. ITE-1K tachometer nal light

3.  US450K airspeed indicator 11. AFAI LUREO warning |ight

4.  AM-9S accelerometer 12. Signal light, left tank 1 2L remaining

5. API TOT TUBE WARMUPO s13.g@varturnihgisgeédtwarning light

6. ABATTERY ONO signal 1li4gmEOD I N Ol L0 warning | ight

7. AGENERATOR FAI LUREO s15.g Signal light,irighttank 12L remaining

8. ACRI TI CAL OVERHEATO sl6gm@VERTURNI NG SPEEDO warning |ig
9. AFAI LURE SENSOR WARMUIF.0KI-43Kgnagadtic cbnpagsh t

18. AChS1K aviation clock

cockeT



19. SPU9 receiver panel board 29. 2Y-80K dual pressure compressed air ma-
20 AUNDERCARRI AGE RETRACTEMmM®etesi gnal | igh

21. AUNDERCARRI AGE DEPLOY3®.DWD16K alimetet | a mp

22. Signal light button 31. Rudder pedals

23. PM1 magneto switch 32. UGRA4UK angleof-turn indicator (from the
24. Engine start button GMK 1A directional heading system package)
25. Undercarriage deployment/retraction lever 33. AGI-1K atrtificial horizon

26. Undercarriage valve locking device 34. EMI-3K electrical engine gauge

27. Ignition switch 35. DA-30 rate-of-climb, turn and slip indicator

28. AiFLAPS DEPLOYED/ RETRAS36.T EBEl3Kylinder éefnpelaturg datge
37. Electrical panel for device failure simulation

Figure 15. Rear cabin left -side panel .

1. Trimmer hand wheel 2. Landing flaps control lever
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3. Brake release switch 6. Carburettor throttle lever (with RADIO and
4. Propeller pitch lever SPU buttons)
5. Lock lever 7. Fuel emergency shutoff cock lever

Figure 16. Rear cabin right -side panel .

Emergency undercarriage deploymentvalve
ARK15M radio compass control panel
Radio compass signal light

Radio compass button

PwbPR

cockeT
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FLIGHT CHARACEERISTI
Yak2 Flight Characteristics

The aircraft's maximum indicated airspeed for level flight at an altitude of 500 m on the engine's takeoff
mode is 300 km/h.

The aircraft's maximum operational range, at an altitude of 500 m and with a speed of 190 km/h, with
a takeoff weight of 1290 kg, a fuel reserve of 119L, and with a fuel balance of 10% is 510 km with a
flight time of 2 h 45 min.

The maximum operational range of the aircraft, when equipped with a skid landing gear (in the single -
seat ferry variant) at an altitude of 500 m and a speed o f 175 km/h is 435 km.

The aircraft's stall speeds during engine idling is shown in the following table.

1 Direct flight 110 km/h
1 Inverted flight 140 km/h
1 With flaps deployed 100 km/h

The aircraft's unstick distance, with speed of separation from the ground at 120 km/h, is 180 m.

The length of the aircraft's landing roll, with a touchdown speed of 115 km/h, is 300 m.

Operational Limitations

The aircraftds maxi mukmhal |l owabl e speed is 420
The ai r cr-extetddspeedfae pedorming flight maneuvers is 320 km/h.

Variants of the Yak-52 outfitted with wheeled undercarriages have the following G -load limits:

Positive G 7

Negative-G 5

Aerobatic flight is prohibited when the remaining fuel balance is at 20 litres or
less.

Never-exceed speeds

With undercarriage deployed 200 km/h
With landing flaps deployed 170 km/h

Due to the lack of oxygen supply equipment on the aircraft, flights at altitudes of
greater than 4000 m are prohibited.

Maximum windspeeds on takeoff and landing:

FLIGHT CHARACTERISTICS



Headwind component 15 m/s
Crosswind component under 90 ° 6 m/s

Minimum allowable level-flight speeds for the prevention of unintentional stalling:

Direct flight 130 km/h
Inverted flight 170 km/h

Continuous inverted flight on the aircraft can be performed for no longer than 2 minutes .

Note: Returning to inverted flight after the two -minute maximum is permissible only after 3 minutes
of direct flight.

When the aircraft undercarriage is deployed, inverted flight and aerobatic maneuvers are strictly pro-
hibited.

Mass and Alignment

Table 2. Yak-52 mass and alignment data
. o Wheeled under- Ski undercar-
Aircraft characteristic . : : .
carriage variant riage variant
Aircraft empty weight, in kg 1035 1075
Maximum takeoff weight, in kg 1315 1355
Maximum landing weight, in kg 1315 1355

Full load, in kg.

Air crew, with ~ S-4U parachute 180 180

Fuel 90 90

Qil 10 10

Permissible centre -of -gravity range , % MAC 17.5- 27 15- 27

,;ir(,\:/:if(t: centre -of -gravity, undercarriage  deployed , 190 188
1) MAC = Mean Aerodynamic Chord
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M14P Engine Specifications

Engine designation
Cooling system
Number of cylinders
Cylinder arrangement
Compression ratio
Propeller rotation direction (in the direction of flight)
Propeller type
Engine critical altitude
Engine max power
Continuous engine running time.
Takeoff mode
At maximum RPM
All remaining modes
Idle (26%) to takeoff mode transition time
Engine overspeed(no longer than 1 second)
Engine operation in inverted flight operation mode
Continuous operation time
Fuel grade

Octane grade
MS-20 Oil grade
Oil pressure at engine inlet
Minimum allowable oil pressure
Oil temperature at engine inlet, ° /-
Minimum permissible
Recommended
Maximum on prolonged engine operation
maximum permissible for no longer than 15min of continuous operation
Cylinder head temperature A
Recommended
Maximum on prolonged engine operation
Maximum allowable on takeoff and climb modes
no longer than 15 min. and no more than 5% from engine lifespan
Minimum allowable for normal engine operation
Recommended air temperature at carburettor inlet, °j
Fuel pressure in front of the carburettor, kg/em?
At minimal RPM
under normal operating conditions

Engine operation while inverted

Nominal operating mode: continuous operating time in minutes

M-14P
Air-cooled

9

single-row radial
6.3+0,1

Left

V530TA - D35
Sealevel engine
360 -2% HP

No longer than 5min
No longer than 1min

Indefinite

Up to 3 seconds
109%

nominal

No longer than 2min

B-91/115 aviation
gasoline

No less than 91
GOST1013-49

4 - 6 kg/cm?2

1 kg/cm?

40°C
50-65 °C
75°C
85°C

140-190
220

240
120
10-45

No less than 0.15
0.2-0.5

No more than 2

FLIGHT CHARACTERISTICS



Oil temperature at engine inlet

Oil temperature in °C:

Minimum permissible 40
Recommended 50-65
Maximum permissible on prolonged engine operation 75
Maximum permissible for no longer than 15min of continuous operation | 85

Cylinder head temperature

Cylinder temperatures in °C:

Minimum allowable for normal engine operation 120
Recommended 140-190
Maximum permissible on prolonged engine operation 220
Maximum allowable on takeoff and climb modes

no longer than 15 min. and no more than 5% from engine lifespan 240
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Engine modes of operation

Table 3. Engine modes of operation
Pressure Temperature , A Specific
fuel
Engine Pressur- ; Air at con-
RPM, % ization , Cr)]/hnzer carburet- sump-
mmHg Sacs tor inlet
125+15 120 - +10 - 285 -
Takeoff 99+ 1 (of B) 0.2-0.5 4-6 220 +45 40 - 75 315
1. Maximum
. 95+15 120 - +10 - 280 -
continuous 82+1 (of B) 0.2-0.5 4-6 220 +45 40 - 75 310
power
2. Maximum
- 75+15 120 - +10 - 265 -
continuous 70+1 (of B) 0.2-05 4-6 220 +45 40 - 75 300
power
. 120 - +10 - 215 -
1. Cruising 64+1 735+15 0.2-0.5 4-6 220 +45 40 - 75 235
- 120 - +10 - 210 -
2. Cruising 59+1 670+15 = 0.2-05 4-6 220 +45 40- 75 230
Not ex- No less = No less
Idle ceeding - than than - = = =
o9 0.15 1.0
Note :
1. Maximum permissible cylinder head temperature is 240° (up to 15 minutes contin-
uous).
2. Maximum permissible oil temperature at engine inlet is 85° (up to 15 minutes
continuous).

3. of B = on top of Barometric pressure

Fuel consumption data

Table 4. Fuel consumption during different modes of flight
Fuel . Distance
. con- Time,
Flight phase . covered,
sump- min.
. km
tion, L
Start-up, warm-up, engine testing and taxiing 2 5 -
Takeoff and climb to 500 m 3 2 3
Descent from 500 m 0.5 1 25
Circular flight at an IAS of 180 km/h 4 5 -
Note .

Fuel reserves =120 L
Emergency reserves of10% - 12 L
Fuel density - 0.75 kg/L

FLIGHT CHARACTERISTICS
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STARTUP AND TAXIING
Preengine sti@rchecklist

The following are additional actions that are best performed during startup immediately after a landing.

Check the rear cockpit and ensure the following

| 3AKUFAHKE |
__1 KABUHA |

1 Set the ignition switch to «1 e E ¢ % fUp).

2 KABV 1A .
— =2 20
2

._SANYCK |

1 Set the magneto switch to 1+2.

STARTUP AND TAXIING



1 Undercarriage lever to neutral and locked in
place.

1 Brake release circuit breaker set to off

(«E g ex.

1 Landing flap lever to neutral.
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1 Flip switches on the failure simulator panel
set to off.

Perform the following inside the front cabin just before startup

1 Ensure that all circuit breakers are switched
off.

1 Ensure that the flap lever is set to neutral.

STARTUP AND TAXIING



3ANYCK

1 Ensure that the magneto is switched off,
and that the engine start -up button is cov-
ered up.

1 Ensure that the undercarriage lever is set to
the deployed position (down) and locked in
place.

1 Ensure that the circuit breakers on the right -
hand panel are all switched off.
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1 Ensure that the brake lever is locked in
place.

1 Check whether the sliding part of the canopy
is easy to open and close, and if the canopy
locks are able to be secured and released.

1 Check the ease of use for the control stick
and rudder pedals, and observe the deflec-
tion of the control surfaces.

m STARTUP AND TAXIING



1 Check the ease of use and correct deflection
of the elevator trimmer. For calibration, set
the trimmer wheel to 1/3 of its maximum
distance away from the pilot.

1 Check the external status of the aircraft's
navigation and flight instruments. Check the
readings of the KI-13 magnetic and instru-

ment compass, which should display the air-
craft's ramp heading.

1 Reset the G-load indicator to neutral.
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1 Set the altimeter arrows to zero, while the

i >
pressure readings on the instrument scale 2=
must coincide with the actual ground pres- K s
sure or have a deviation of no greater than 3\‘
1.5 mm Hg.

1 Check the clock and, if necessary, calibrate
to the exact time.

1 On the radio control panel, set the noise
suppressor switch to "Off" (down), and the

volume control to the maximum volume po-
sition.

STARTUP AND TAXIING



1 Open the valve of the air system.

1 Check the air pressure in the main and
emergency side cylinders, which must be at
least 50 kge/cm?

 Checkthe ease of use for the levers con-
trolling the engine and propeller.

\'' 877
iﬁqﬂl’mn 6
:-l‘ . S

"2 Klremiag 2 >

-

; '/,;’0‘\\\
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1 Check the ease of use of the fuel emergency
shut-off lever. After checking, it should be

set to the open position (completely away
from the pilot).

1 Check whether the following are able to be
fully closed and opened: engine hood shut-
ters, oil cooler tunnel flaps and the flaps for
air heating at the carburettor inlet.

Inspect the instruments and ensure their correct operation

1 Signal the ground crews to connect the air-
craft to the airfield power source. Set the

power source switch to the battery position
(Aee.pp

STARTUP AND TAXIING



1 On the artificial horizon, find and press the

switch | abell ed-ufppr ecs

1 Switch on the circuit breakers for the PT-200
and gyromagnetic compass.

1 Press the button on the on-board
voltamperemeter. The reading on the in-

strument should show a value no less than
24 V.
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T Set the power source switch to the airfield
power source position (A y.a), Y.p

1 Check the voltage from the airfield power
source (should be 27 V.)

9 Switch on the circuit breakers for the VHF,
aircraft intercom undercarriage status sig-
nal, engine systems, ADF, compass stall

signal, and by pressing the indicator light
button. Check the following:

E STARTUP ANIAXIING



- undercarriage signal lights. If the light
is green, the signal lamps are working
properly;

- Indicator panel, and the lights for
flaps status, undercarriage retracted ,
over-G warning , stall , hazardous
speed , FOD warning , generator fail-
ure , Do not use gyromagnetic com-
pass , pitot warm-up , stall warning
warm-up.
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9 Check the following:

- Fuel reserves in the aircraft - the fuel
gauge should show the actual
amount of fuel in the tanks;

- Correct operation of the fuel gauge
warning lights - check by pressing
the fuel gauge control button;

I After checking the above, switch off all
the circuit breakers located on the left -
side panel.

m STARTUP AND TAXIING



1 Switch off all circuit breakers on the right -
side panel.

Engine stprthecklist
The pilot must ensure that all items in this checklist are accounted for prior to engine startup.

Procedure :

1 Set the throttle lever to the position corre-
sponding to 1/3 of its full range - around
28 to 38%.
1 Set the engine RPM control lever to the "fine
pitch" position.
1 Setthe fuel emergency shut-off cock control
lever to the open position (completely away
from the pilot).
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1 Ensure that the magneto is off (the switch is
in the "0" position).

1 Ensure that the circuit breakers on the right -
hand panel are switched off.

1 Switch on charge heating.
If the air temperature is below zero, switch
on the carburettor inlet air heating (by pull-
ing back on the shutter control | ever).

STARTUP AND TAXIING



1 Signal the aircraft engineering crew to crank
the propeller. During this process, inject fuel
into the engine using the primer (5 -6 during
summer, 8-12 during winter) set to "cylinder
primer" mode.

Propeller cranking is necessary when the engi ne is running cold, but forbidden
when running hot. Refrain from injecting more fuel than the specified amount, as
this can lead to hydraulic shock.

Engine StprProcedure

This is the procedure for starting up the engine .

Procedure :

f Switch on the circuit breakers for the under-

carriage status system and engine instru-
ments.
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1 Switch on all circuit breakers on the right -
hand panel.

1 Set the primer to "pipeline fill" mode and in-
crease gasoline pressure at the carburettor
inletto 0.2 - 0.5 kge / cm2.

STARTUP AND TAXIING



1 Flip open the safety cover of the "start -up"
button and depress it fully for a duration of
3-5 seconds.

1 While still holding down the start -up button

and after the propeller rotates for 3 -5
turns, switch on the magneto (with the
switch setto "1 +2") .
To improve the start of the engine after
the first flashes, additional fuel must be
injected into the cylinders with the filling
syringe.

1 After the engine stabilizes, release the start-
up button and move the throttle lever to
to about 38 - 41% of its full range while
observing the oil pressure on the pressure
gauge.

If the oil pressure does not reach
1kge/cm 2for15 - 20 s after
start -up, immediately switch off
the engine and determine the
cause.
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9 After starting the engine, close the han-
dle of the filler syringe.

Engine Warmup

It is recommended to warm up the engine after EVERY cold start, especially during the colder seasons.
Before proceeding to engine start-up, perform the following:

1 Set the control stick and the rudder pedals to the n eutral position;
1 Press the brake lever

Warm up the engine at an RPM of 41 - 44%,
until the oil temperature at the engine inlet
starts to rise. When the oil temperature begins
to increase, increase the RPM to 44- 48%, (to
51% during winter) and warm up the engine at
this RPM until the cylinder head temperature is
at least 120 ° C, and the engine oil tempera-
ture is at least 40 ° C

STARTUP AND TAXIING



In order to speed up the warm -up of the en-
gine during winter, the nose shutters and the
oil cooler flap must be kept closed. The engine
is considered warm when the temperature of
the cylinder heads is not lower than 120 ° C,
and when the oil temperature at the engine in-
letis at least 40 ° C.

Boatp and InspeAtin

Additional measures before startup.

Perform the following:

T Switch on the circuit breaker for the AGI -1.

4 4

yxo | cny | na |
A |

o W W

S e el e

-1.
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1 Monitor the readings of the instrument. After
about 1 minute after activation, the HSI

should show the position of the aircraft rela-
tive to the horizon.

1 Switch on the circuit breakers for the VHF
and aircraft wireless intercom on the switch-

board. The radio is ready for operation 2
minutes after switching on.

STARTUP AND TAXIING



1 Double-check the list of required communi-
cation channels on the radio station control
panel by establishing a connection with the
ground radio station, or, in the absence of
the ground station, by using the radio's inte-

rior noise and sidetone during transmission
operations.

InspectidiREIGVIAutomatic Direction Finder

Procedure :

T Switch on the circuit breaker assembles for
the PT-200 and the ADF
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T Switch on the ADF by pressing the button la-
belled («pn, + At 0.8

9 Setthe "TLF- TLG" switch to the "TLF" posi-
tion; this should produce a noise through
the telephone speaker, and small fluctua-
tions in the indicator arrow. Full operation of
the radio compass should begin 1 - 2
minutes after its activation;

1 Set the "Homing Near - Far" switch to the
"Far" position, and the "ADF Channels"
switch to the required channel;

STARTUP AND TAXIING



1 Set the mode switch to "Ant.", and the vol-
ume control fully to the right. The callsign of
the long-distance radio station should be
heard in the phones. The signal level should
change on turning the volume regulator;

1 Setthe "TLFTLG" switch to the "TLG" posi-
tion, and the mode switch to "Comp.";

1 The pointer bar must point to the long -dis-

tance radio station with an accuracy of +
5°
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1 Set the "Homing Near - Far" switch to the

"Far" position, and the "ARC Channels'
switch to the required channel;

1 Press the "Frame" button and move the
pointer arrow to 160 °. When the button is
released, the pointer arrow should return to

its previous position at a speed of at least
30deg/s;

9 Set the "RC- Off" switch on the intercom
switchboard to the "Off" position .

m STARTUP AND TAXIING



Preparation for Taxiing

Before taxiing, look around:

- Rear left: are there any obstacles at the tail of the craft?
- Left: are any other aircraft in the process of taxiing?

- Ahead left and ahead right: are there any obstacles and/or personnel in front of the
aircraft?

Perform the same for the right side .

Operational Procedure

1

= = =4 = =4

Request permission for taxiing. Upon receiving, reduce engine speed to minimum and signal
the ground crew to remove the landing gear pads. Wait for the ground crew to signal that the
pads have been cleared.

Shut the canopy.

At subzero temperatures switch on the circuit breakers for the stall detector heating and pitot
heating. Check if the signal lights are on for these components, then begin taxiing.

Circuit breakers must be turned while on the ground no more than 5 minutes before takeoff.

Gradually increase the engine speed so that the aircraft begins to move without changing head-
ing. Taxiing speed should not exceed that of a human's pace.

While taxiing, keep the control stick fixed to neutral and use the brakes smoothly, pressing the
brake control lever with short impulses when the rudder pedals are at neutral. When taxiing ,
the aircraft has a slight tendency to turn right, which is easily controlled by depressing the left
pedal and applying brake pressure. In the case of a strong lateral wind (8 - 10 m/s), during
taxiing, the control stick should be pushed down: this puts a greater load on the front wheel,
causing the aircraft to steer more steadily.

When performing long taxiing at low engine speeds, watch the onboard electrical consumers
(ADF, compass, HSI). When the taxi is expected to be short, the engine RPM must ensure
normal operation of the generator.

Taxi to the pre-start line, mark a takeoff reference point, look at the left and right sides (check-
ing if other aircraft are also taxiing to the pre -start line).

Having routed to the runway, taxi on along the runway about 10 - 15 m in order to align the
front wheel to the takeoff line. Then reduce the engine speed to minimum and bring the aircraft
to a complete stop.

Switch on the GDI on the compass control panel and set the takeoff course according to the
UGRA4UK indicator.

Keeping brake pressure on, check the following:
- Crossreference the readings on the magnetic compass with the readings on the UGR-4UK

takeoff course of the strip; this should match the runway takeoff heading;
- Check the correctness of the readings on the artificial horizon and the radio compass;
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- Check if the propeller pitch control lever is set to the fine pitch position. During winter, set
the engine RPM to 70% and switch the propeller pitch from fine pitch to coarse and back 2
- 3 times. This is done to warm up the oil in the propeller cylinders;

- Check whether the elevator trimmer is turned fully towards the pilot;

- Make sure that the landing flaps are retracted,

9 At subzero temperatures in the carburettor inlet, takeoff is permitted ONLY with the air heater
switched on.

9 Once more check if there are any obstacles or other aircraft on the runway, taxiway and landing
lanes. Check whether there are airborne craft that are on the go -around, or are on final for
landing below an altitude of 50 m. Then, while holding the control stick and the rudder pedals
in the neutral position, depress the brake lever, increase the engine speed to 54 - 57%, and
request takeoff permission by radio.

I Having received permission, slightly add power and hold the plane on brakes.

The readings of the instruments should be as follows:
- The temperature of the cylinder heads should be between 120 and 220°C,
- The oil pressure should be around 4 - 6 kge / cm?;
- The oil temperature at the outlet should should be between 40 and 75°C;
- The gasoline pressure should be around 0.2 - 0.5 kge / cm?.

If the instrument readings  exceed the specified limits, takeoff is strictly prohib-
ited.

9 Once again, briefly examine your surroundings, i.e. the landing and takeoff strip, then begin
takeoff.

STARTUP AND TAXIING
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PHYSICS OF FLIGHT

In order to successfully pilot the aircraft and perform various aerobatic maneuvers, the pilot must have
an idea of the physical basis of aircraft flight. A clear understanding of the forces operating on the
aircraft is the foundation of correct maneuver execution during flight.

On Takeoff

Rollout

Acceleration to liftoff speed during the takeoff roll takes place under the influence of the difference in
the thrust (acting in the direction of the aircraft's motion), the fricti onal forces of the wheels, and the
drag force acting in the opposite direction of the motion.

il

2

The undercarri age wo &ddpendentbnrthe surfacecoraition 6f the rane
way and the weight of the aircraft. Soft terrain will significantly increase the friction and length
of the takeoff run. During takeoff however , the frictional force will gradually decrease as the
pressure of the wheels on the ground will be reduced by the aircraft's gain in speed: "0z & .
Take this into account when performing off -runway takeoff and landing.

The greater the traction force, the greater the excess thrust DO 0z "O- 0, and conse-
quently, the greater the acceleration. Ergo to reduce the length of the takeoff roll, the engine

must be driven to full speed.

When the front undercarriage wheel is raised, the pilot creates the optimal angle of attack for

liftoff, while creating a pitch -up moment that is balanced by the dive moment. With the increase
in speed due to increased efficiency of the elevator, the pitch -up moment (0- - ) rises. The pilot
must, until the moment of liftoff, maintain the angle of attack by keeping the front gear raised.




Y<G Y<G; P>F_+Q
P>Q+F Mnmc=M><aﬁ

Figure 17. Forces acting on the aircraft during the takeoff roll

Liftoff and acceleration

9 Aircratt liftoff is caused by the difference between the lifting force and the weight force : ©Z'O.

9 After liftoff , the aircraft should be accelerated with a gradual ascent from the ground to achieve
the altitude and speed required for a safe transition to climb.

9 Until the turn on the crosswind leg, the pilot must maintain a constant angle of climb in order

to maintain the balance of forces: 0 0 0;® O
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Figure 18. Forces acting on the aircraft during lif toff .

During Landing

Flareut

To maneuver the aircraft from the gliding angle, the pilot must increase the wing angle of attack by
deflecting the elevator. This increases the lifting force, which becomes greater than the component of
the force of weight "O & "O and warping the path of motion. The weight force component "O de-
creases the drag component 0 decreases the drag component 0 increases As aresult, 0 O 0
the aircraftdéds airspeed decreases continuously

m PHYSICS OF FLIGHT




































































































































































































































































































































