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This document is a user manual for the DCS: Mi-8MTV2 Magnificent Eight PC flight 
simulator. It provides descriptions and instructions required for successfu l operation 
of the subject aircraft in the simulation. The DCS user interface and mission editor 
are described in a separate document included with the product and found in the 
installation folder.  

For additional information and community discussion of the  product, please see the 
official online forums: http:    //forums.eagle.ru/.  
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Important notice!  

This document includes the history of the helicopter and provides brief descriptions 
of the helicopterôs structural elements, systems, equipment and their corresponding 
cockpit controls.  

NOTE that the information about individual systems is not concentrated in a single 
section, but scattered all over the document, i.e. elements of the helicopter are 
described in one section of this manual while the controls and features of operation 
are described in another section. For example, the description of the armament 
system is divided in two parts: in the first part, the designation, composition and 
functional features are described. In the second part, information on how to use 
each weapon system for its corresponding tasks is given. This approach is used due 
to multiple interconnections between the elements of the helicopter. For this reason, 
a system is first described as an element of helicopter design and then as an object 
of cockpit control.  

If you are willing to get a deeper understanding of the design and features of the Mi-
8MTV2, we recommend that you carefully study all the available references.   

Notes in small print are more detailed explanations for users who want to gain a deeper 
understanding of a mechanism, system or equipment.  

In case you want to jump right into the action and start with combat employment 
while studying the helicopter gradually ñon the goò, you can begin by reading the 
NORMAL PROCEDURES or WEAPONS EMPLOYMENT chapters first. 

For convenience, this manual contains cross-references and hyperlinks that connect 
all references to the same object throughout the text, or when it is necessary to 
describe the operation of an object in conjunction with another one. To follow a 

hyperlink in this PDF document, click it with the left mouse button. Use the keys [Al t  

+ <ɀ]  (arrow left) or [Alt  + ɀ>]  (arrow right) to return.  

If you are a new player just getting acquainted with DCS World, it is recommended 
to visit the HOW TO PLAY section first. 
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1. MI-8 HISTORY 

In the late 1950s, Mikhail Mil, then chief design engineer of the OKB-329 
experimental design bureau, began to consider the development of a second 
generation of light and medium class helicopters to be powered by gas turbine 
powerplants to replace the previous Mi-1 and Mi-4 models, which were then in serial 
production. Single and twin-engine designs were envisioned to replace the Mi-1 and 
Mi-4, respectively. 

 
Fig. 1.1. Mi -4, the precursor to the Mi -8 

At the preliminary design phase, the new helicopter was proposed as a further 
modification of the Mi -4 to be powered by a gas turbine powerplant. The main and 
tail rotors, tail boom and stabilizer, transmissi on, landing gear, control system and 
many other components were kept almost unchanged. The forward and mid fuselage 
were redesigned: the powerplant was moved to the top of the cargo cabin and the 
cockpit took the place of the Mi -4's engine compartment at t he front of the fuselage. 
The fuselage was redesigned to increase passenger and cargo capacity. The 
helicopter was designed to carry oversized equipment or up to 20 passengers. In 
addition to basic civilian and military personnel carrying models, combat tr ansport, 
anti-submarine and VIP models were planned. 

On the insistence of the Soviet Ministry of Civil Aviation, the Council of Ministers of 
the USSR decreed on February 20, 1958, that a helicopter designated as the V-8 
shall be developed to provide a cargo lifting capacity of 1.5 - 2 tons, powered by a 
single AI-24 gas turbine engine originally designed by A. Ivchenko for fixed -wing 
aircraft. About a year later, the V -8 project also gained the support of the Soviet Air 
Force command. Development of the V-8 was headed by deputy chief design 
engineer V. Kuznetsov. G. Remezov was appointed as the lead engineer (later he 
was followed by V. Nikiforov). In 1959, after approval of the concept design and full -
scale mock-up, the team proceeded with detailed design o f a single-engine V-8 
model.  

The AI-24V engine produced 1900 horsepower, which allowed the V-8 to retain the 
transmission of the Mi-4. However, performance of the AI -24V, especially specific 
fuel consumption requirements, was short of expectations. Furthe rmore, the 
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designers felt a need to move to a safer and more reliable twin -engine design. 
Several aircraft engine design bureaus were tasked with creating a 1250 horsepower 
turboshaft engine. The engine design challenge was taken with enthusiasm by a 
young experimental design bureau, OKB-117, headed by chief designer S. Izotov. 
This same team was also assigned the development of a new twin-shaft main 
transmission. The resulting increase in overall output of the powerplant provided a 
greater lifting capacity  for the new helicopter. The contractor approved the proposed 
design and on May 30, 1960, a decision was made to build a twin-engine V-8A 
demonstrator in parallel with the single -engine V-8. 

During the concept and detailed design phases, engineers of the Mil design bureau 
improved not only the transmission, but also other components and systems of the 
V-8. For example, the quadricycle landing gear was replaced by a tricycle system 
with a castering nose gear, hydraulic vertical hinge friction dampers were integrated 
in the main rotor assembly, the alcohol -based anti-icing system was replaced by an 
electric heating system; the hydraulic actuators of all four control channels were to 
be installed as a single hydraulic unit, the control system was enhanced with 
trimmers and artificial feel mechanisms, the landing gear and vertical stabilizer were 
covered with aerodynamic fairings, etc. The designers planned to retrofit most of 
their novelties on the Mi-4 as well to maximize commonality between existing and 
new helicopter models. Gradually Mikhail Mil and his team were moving from a deep 
upgrade of the Mi-4 to a conceptually new and promising helicopter design. 

For the first time the fuselage was designed with die forgings and weld -bonded 
joints. The nose section featured a comfortable and unrestrictive cockpit providing an 
excellent view and a battery compartment underneath the floor. The helicopter had a 
crew of three: commander ("pilot"), navigator ("copilot"), and flight engineer ("crew  
chief").  

The central fuselage featured a 5.34 ɛ 2.34 ɛ 1.8 m cargo cabin ending with rear 
clamshell doors, the engine and gearbox compartments placed on top, and a service 
fuel tank to serve as the main fuel source for the powerplant. The cargo cabin of the 
V-8 was designed to transport cargo and equipment with an overall weig ht of up to 2 
tons. For rescue missions, the helicopter was equipped with a 150 kg capacity hoist, 
mounted outside and above the passenger cabin access door. To transport oversized 
cargo, an original hinge-pendulum external stores support system was developed 
with a carrying capacity of 2500 kg. The engine and gearbox cowlings allowed 
maintenance personnel to inspect all of the components in the upper part of the 
helicopter without using ladders. Two main fuel tanks were attached externally on 
both sides of the fuselage with steel straps. The tail boom featured a horizontal 
stabilizer, the deflection angle for which was preset on the ground.  

The single-engine V-8 made its maiden flight on June 24, 1961, piloted by B. 
Zemskov. In December of the same year, the first V-8 was presented for joint state 
trials. However, the single-engine V-8 was not fated to be the prototype for the 
future serial production model and from 1963 onward it was only used as a testbed. 
The manufacturer and contractor would place their stakes on the twin-engine design. 
Assembled in November 1961, the second prototype of the single-engine V-8 was 
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used for ground tests only and became the original conversion airframe into the 
twin-engine V-8A model. 

The new TV2-117 turboshaft engines and the VR-8 main transmission developed by 
S. Izotov's team were manufactured in the summer of 1962. The engines developed 
a takeoff power rating of 1500 horsepower each and demonstrated impressive 
performance characteristics. The twin-engine powerplant provided a sufficiently high 
power-to-weight ratio to allow the helicopter to maintain level flight with one engine 
inoperative. The VR-8 was a three-stage planetary reduction gear with a 
transmission ratio of 1:62.6.  

On August 2, 1961, test pilot N. Levshin li fted the twin -engine version off the ground 
for the first time and on September 17 the helicopter performed its first untethered 
flight. In March 1963, the V -8A proceeded to the first phase of joint state trails, 
which were generally successful, although at times flights were suspended and the 
helicopter was grounded to address defects or retrofit equipment. In the summer of 
1963, trials were suspended for nearly two months while additional work was done 
on the engines and main transmission. 

The design of the prototype was continually modified, over time resembling its Mi -4 
predecessor less and less. In particular, a new five-blade main rotor was created to 
reduce the intensity of vibrations. The blades were of solid metal construction like 
those of the Mi-4, but some of the joints were reinforced. A new electric anti -icing 
system was installed. The original wooden tail rotor blades were replaced with all -
metal blades. Monotube landing gear struts were replaced with twin -tube oleo struts 
that eliminated the l ikelihood of dynamic instability. The design of the tail strut was 
also changed. The landing gear and wheels were covered with fairings. An automatic 
flight control system centered on a four -channel AP-34 autopilot system was 
introduced into the control sy stem and significantly improved handling. 

As development tests and improvements continued, the new powerplant was 
equipped with an automatic governor system that adjusted engine power output as 
required to maintain main rotor speed (RPM) within normal limi ts and synchronized 
the operation of the two engines. In case of a single engine failure in flight, the 
system automatically commanded the remaining engine to increase power. 

All of the improvements were quickly implemented on the third prototype in the 
process of assembly. This prototype was built as a troop carrying version and was 
designated V-8AT. It featured twenty folding seats arranged along the walls inside 
the cargo cabin. Meanwhile the mockup was used to test the loading and securing of 
various types of combat and engineering equipment, as well as fitting of an 
armament system identical to that of the Mi -4AV. The external appearance of the V-
8AT was somewhat altered compared to the V-8A: side cockpit doors were replaced 
with sliding blisters and a sliding door was implemented in the cargo cabin. 

Assembly of the V-8AT prototype was completed in the summer of 1963 and it 
replaced the V-8A in joint state trials, while the latter continued to be used for flight 
and ground fatigue tests. During flight te sting on April 19, 1964, the test crew 
commanded by B. Koloshenko set two world records on the V-8AT: a closed circuit 
distance record (2465.7 km) and a 2000 km straight course speed record (201.8 
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km/h). Later, in the period of 1967 -1969, crews commanded by I. Kopets and I. 
Isaeva would set five female world records on the Mi -8. 

In May, 1964, assembly of the passenger V-8AP model was completed, featuring a 
VIP cabin for official use. It was almost identical to the V -8AT and became the 
testbed for tests of a n upgraded AP-34B autopilot system and main rotor speed 
synchronizer. The same year in September, test flights of the V-8AP initiated the 
second phase of joint state trials. One month later, the V -8AT joined this test phase. 
The helicopters demonstrated excellent characteristics. In November 1964, the 
acceptance committee made a decision to recommend the helicopter for serial 
production and its troop carrying version was approved for military service.  

In the winter of 1964 -1965, the V-8AP was converted into a standard passenger 
version with 20 upholstered seats, coat stowage, thermal and sound insulation, 
heating, ventilation, air conditioning, and some interior styling. In March 1965, tests 
at the GosNIIGA research facility were completed and the passenger version was 
recommended for serial production for use by the Aeroflot state airliner. When the 
helicopter entered serial production, the troop transport version was designated as 
Mi-8T and the passenger version as Mi-8P. By the end of 1965, the Kazan assembly 
plant produced the first serial airframes. The serial production Mi -8T differed from 
the prototype in having circular windows in the cargo cabin. The rectangular 
windows were kept on the Mi -8P and its future modifications. 

In 1968, the armed Mi -8TV model completed testing. The Mi-8TV featured an 
external weapons assembly with two hardpoints on each side of the fuselage 
designed to carry UB-16-57 rocket launchers armed with KARS-57 (S-5) unguided 
rockets or 50 to 500 kg free -fall bombs. The designers had planned to add a cockpit 
operated machine gun mount in the nose of the helicopter, but had to forego this in 
favour of allowing a higher bomb payload.  

When armament tests were completed in 1968, the Mi -8T light troop transport 
helicopter was officially accepted for service by the Soviet Air Force. By this time, the 
helicopter's major parts had accumulated a 1000-hour service life. For its wonderful 
performance characteristics, handling, and ease of flight and maintenance 
operations, personnel transitioning from the Mi-4 to the Mi -8 dubbed the new 
helicopter "Vasilissa the Beautiful". 

By 1969, the Mi-8 completely replaced the Mi-4 on the production line. Its production 
rates grew year by year reaching several hundred helicopters per year. From 1965 to 
1996, the Kazan Helicopter Plant manufactured, in different modifications, a total of 
four and a half thousand Mi-8s powered by TV2-117 engines. In 1970, the Ulan-Ude 
Helicopter Plant started production of the Mi -8 in parallel with Kazan. To date this 
facility has produced more than 3700 Mi-8s powered by TV2-117 engines. 

Designs of the helicopter's component systems were continually improved 
throughout its lifespan. Engineers of the Mil Moscow Helicopter Plant together with 
their colleagues from Kazan and Ulan-Ude significantly improved the design and 
extended the service life of the helicopter's systems. The service life of modern Mi-8 
models exceeds 20000 hours. In 1980, the Mi-8 obtained its first airworthiness 
certificate under American FAR-29 standards to allow operations in Japan. Between 
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1970s and 1990s, Mi-8s were equipped with efficient mast -mounted vibration 
dampers, weather radar, a sling load system (in place of the earlier hinge -pendulum 
system) with a 3 ton lifting capacity, battle damage tolerance wa s improved, 
armouring added, armament enhanced, various equipment was repeatedly upgraded, 
etc. Meeting demands by the Polish Ministry of Defense, a version with 37 troop 
seats was developed. The improvements to helicopter components were not made 
by the Soviet engineers alone, but also by some foreign operators. For example, 
Egyptian airframes were equipped with a British particle separator system ("dust 
protectors") and Finland installed a navigation radar on their machines. In the 
second half of the 1980s, a series of experimental research efforts were conducted 
by the Moscow Helicopter Plant for the purpose of improving the helicopter's 
aerodynamic performance ï external fuel tanks were removed, new cargo doors 
installed, swashplate and exhaust nozzle fairings added, etc. 

Upgrades to the powerplant played a key role in further improving helicopter 
performance. Soon after launching serial production, helicopters were equipped with 
improved ȸV2-117Ȧ engines. Starting in 1973, airframes delivered to southern 
hemisphere countries were equipped with a special modification of the engine 
designed for operations in hot weather conditions. By the late 70s, an enhanced 
performance ȸV2-117F engine model was developed, producing 1700 horsepower in 
emergency power mode. This engine was installed on the Mi-8PA model. In the 
1980s, the TV2-117A engine was replaced by the higher lifespan TV2-117AG, which 
featured carbon seals in the turbo compressor assembly supports. Helicopters 
equipped with this engine were again designated as Mi-8AT and are used to this day 
as a basis for the development of different new, mainly civilian, modifications. Mi -
8ATs equipped with relatively low-cost TV2-117AG engines are widely used in areas 
of flat terrain and moderate air temperatures. In 1987, the Mi-8TG prototype model 
was created to test the TV2-117TG engine, for the first time in the world fuelled by 
liquid methane. To enhance powerplant reliability, particle separator systems of 
various designs were developed. The so-called "mushroom" type separators were 
eventually preferred, entering serial production and first being fielded in 1977.  

A critical event in the Mi-8 development history was the upgrade of the powerplant 
to a more powerful engine. By the late 60s, S. Izotov's team in Lenin grad had 
developed the TV3-117 engine, which produced 1900 horsepower. A version of this 
engine was also planned to be installed on the Mi-24 gunship helicopter as the 
designers focused on maximizing commonality in the powerplants, transmission, and 
rotors on all three production helicopter types.  

In 1971, the TV2-117 engines and transmission of the Mi-8T were replaced by TV3-
117MT engines, a new VR-14 main gearbox and a reinforced transmission. The 
upgraded helicopter was also equipped with the AI -9 auxiliary power unit (APU) with 
a starter generator, and a redesigned tail rotor. The tail rotor design was changed 
from a "pushing" to a "pulling" rotor. This change, where the lower blade now moved 
towards instead of away from the main rotor downwash, combined  with increased 
tail rotor blade chord, significantly improved yaw control.  

The Mi-4 began to be withdrawn from service in the early 1970s, but the TV2 -117 
powered Mi-8 was not yet able to completely replace it for "hot and high" operations. 
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The designers had to work fast provide a solution. An upgraded helicopter was built 
by the summer of 1975 and performed its maiden flight on August 17 of the same 
year. Flight tests demonstrated a significant improvement in performance, in 
particular in ceiling and climb rate. The number of weapons stations was increased 
from two to three on each side. The helicopter was approved for military service and 
designated as Mi-8MT, entering serial production at the Kazan Helicopter Plant in 
1977. Starting the following year, it was built with the upgraded TV3 -117MT Series 
III engines. Initially the production rate of TV3 -117-powered helicopters was 
considerably lower than that of previous models, but the war in Afghanistan 
demanded a revision of the order portfolio and by the mid-80s, the Mi-8MT and its 
modifications dominated the assembly lines. From 1977 to 1997, the Kazan 
Helicopter Plant produced more than 3500 helicopters with TV3-117MT and TV3-
117VM engines.  

In 1981, the Mi -8MT debuted at the Paris air show. For promotional reasons it was 
designated Mi-17, which became its export designation on the world market. A 
passenger version, in its interior styling similar to the Mi -8P, was designated Mi-17P. 
The basic Mi-8MT model, like its predecessor, gave rise to numerous civilian and 
military variants.  

The next important step in the evolution of the Mi -8 was equipping it with high -
altitude TV3-117VM engines, the first prototypes of which were tested in 1985. It 
took the Mikhail Mil Design Bureau two years to create the new Mi-8MTV model (and 
its export version, Mi-17-1V). A high-altitude engine allowed the helicopter to take 
off and land at altitudes of up to 4000 m and maintain level flight at 6000 m. In 
addition to a higher ceiling, other characteristics were also improved: c limb rate, 
range, etc. The new model included advanced equipment such as weather radar, a 
long range radio navigation system, armouring, self -sealing fuel tanks with a 
urethane foam filler, nose and tail PKT machine gun mounts, six external weapons 
stations and cabin gun mounts for the troops. Having analyzed the experience in 
Afghanistan, the designers enhanced the durability of helicopter parts and 
components. To improve operational safety, the Mi-8MTV was equipped with an 
emergency ditching system. The Mi-8MTV (Mi-8MTV-1) entered serial production in 
1988. The basic model is available in transport, troop transport, air assault, 
ambulance, and ferry versions, as well as fire support and a minelaying 
modifications. 

In 1991, the Mi -8MTV also entered serial production at the Ulan-Ude Helicopter Plant 
with some minor equipment modifications designated Mi-8AMT (Mi-171). This 
helicopter is produced in transport, troop transport, ambulance, and passenger 
versions. The Mi-171A obtained a type certificate in Russia in 1997. In 1999, the 
passenger and cargo versions of the Mi-171 obtained a type certificate in China 
under American FAR-29 standards for operations over land and water.  

Following the Mi-8MTV-1 (Mi-17-1V), the Kazan Helicopter Plant received new Mi-
8MTV-2 and Mi-8MTV-3 model specifications in the 1990s. These increased the 
number of transportable troops to 30, featured better armouring and upgraded 
systems. For the Mi-8MTV-3, only four of six weapons stations were kept, but the 
number of supported payload combinations (profiles) was increased from 8 to 24. 
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The chord of the tail rotor blades was increased and tail rotor control cables 
reinforced. A rope deployment system for assault troops was added, as well as a 
higher capacity hoist. In 1991, the Mi -8MTV-3 became the prototype for the Mi -172 
export model, which became certified by the Indian aviation register under American 
FAR-29 standards in 1994. In Russia, it was certified as the Mi-172A. 

In 1992, all of the improvements were integrated in a new demonstr ator model, the 
Mi-17M. The latter also had an international navigation system and improved radar, 
bigger side doors, rear cargo doors similar to those of the Mi -26 (utilizing smaller 
doors and a folding ramp). Under a contract with a Canadian company, a Mi-17KF 
joint modification was created featuring a western avionics suite and a glass cockpit 
design.  

In 1997 in Kazan, the Mi-17M demonstrator became the basis for a new basic model: 
Mi-8MTV-5 (Mi-17V-5). The new model features an improved layout and airf rame 
structure, including an additional passenger/troop access door on the right side of 
the cargo cabin and a wider left door. The clamshell rear cargo doors are replaced by 
a hydraulically actuated ramp, and the number of troop seats is increased to 36. 
Troops can now egress from the helicopter in three directions through the two doors 
and the ramp in just 15 seconds. The wider left door also made it possible to fit a 
new rescue hoist with a 300 kg lifting capacity, allowing it to lift up to three people 
simultaneously. A large hatch in the floor allows for use of an external stores support 
system with a 4.5 ton carrying capacity. The nose section is completely redesigned, 
featuring a nose fairing to cover a weather radar and new radio equipment (resulting  
in the distinctive "dolphin -nosed" namesake of this model variety). The Mi-8MTV-5 
also features an upgraded navigation system. The cockpit is adopted for night -vision 
goggles, so the helicopter can be used in any time of the day in all seasons and in a 
broader range of weather conditions. The design of other equipment has also been 
improved, in particular the electrical power system, which now features new 
brushless generators. 

 

 

 

 

 

 

 

 

 

 

Information for this history chapter taken from publications of the Mikhail Mil Moscow 
Helicopter Plant (http://www.Mi -Helicopter.Ru).  
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2. GENERAL DESIGN AND PURPOSE 

2.1.  Helicopter dimensions  
Length:  

 nose to vertical fin trailing edge  18.424 m 

 with turning (main and tail) rotors  25.352 m 

Height:  

 without tail rotor  4.756 m 

 with turning tail rotor  5.321 m 

Ground clearance at lowest point of fuselage 0.445 m 

Horizontal stabilizer surface area 2.0 m2  

Cargo cabin interior dimensions:  

 length (floor)  5.34 m 

 width 2.3 m 

 height 1.8 m 

Clamshell door clearance  

 height 1.620 m 

 width (at waterline)  2.288 m  

Sliding door clearance:  

 height 1.405 m 

 width 0.825 m 

Main rotor:   

 diameter 21.294 m 

 number of blades 5 

 direction of turn  forward, right, back  

Tail rotor:   

 type universal joint  

 diameter 3.908 m 

 direction of turn  down, forward, up  

 number of blades 3 

Tail rotor blade pitch ( R = 0.7):   

 minimum (full left pedal ) '101

'50
6

¯+

-
¯-  

 maximum (full right pedal ) '30

'15
23
+

-
¯+  

Landing gear:  

 type tricycle, non-

retractable 

 main wheel track 4.510 m 

 wheel base 4.281 m 

Wheel dimensions:  

 nose wheels 595 x 185 mm 

 main wheels 865 x 280 mm 

Static ground angle (forward and up)  4Á10' 

Tail strut shock absorbing 
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Fig. 2.1. Mi -8 dimensions  

2.2.  Performance specifications  
Normal takeoff weight  11100 kg 

Maximum takeoff weight  13000 kg 

Cargo capacity:  

 normal 2000 kg 

 maximum (with full main fuel tanks)  4000 kg 

 troops 21-24 

 medical stretchers 12 

Maximum level flight speed at altitudes 0 ï 1000 m:  

 normal takeoff weight  250 km/h  

 maximum takeoff weight  230 km/h  

Cruising speed at altitudes 0 ï 1000 m:  

 normal takeoff weight  220-240 km/h  

 maximum takeoff weight  205-215 km/h  

Hover ceiling with normal takeoff weight OGE (standard atmosphere)  3960 m 

Service ceiling:  

 normal takeoff weight  5500 m 

 maximum takeoff weight  3900 m 

Time required to reach altitude at nominal engine power and ideal climbing 

speed (120 km/h), anti -icing system disabled: 

 

normal takeoff weight   

 1000 m 1.8+0,5  min 

 3000 m 6+1  min 

 4000 m 9.5+2 min 

maximum takeoff weight   

 1000 m 2.4+0,5  min 

 3000 m 10.9+1 min 

Service range at an altitude of 500 m and cruising speed with full main  
fuel tanks before 5% fuel  reserve reached: 

 

 cargo load 2117 kg 495 km 

 cargo load 4000 kg 465 km 

 one full internal auxiliary fuel tank  725 km 

 two full internal auxiliary fuel tanks (ferry range)  950 km 
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2.3.  Purpose and missions  

The Mi-8MTV2 is designed to enhance mobility of ground forces and provide fire 
support on the battlefield.  

The primary missions performed by the helicopter include:  

¶ tactical air assault 
¶ air mobility of ground forces  
¶ transport of internal and external cargo  
¶ destruction of ground targets in the forward ed ge of the battle area 

(FEBA) and within tactical depth, such as: infantry, lightly armored 
vehicles, anti-tank positions, artillery positions, surveillance and 
reconnaissance positions, air defense positions, forward command posts, 
helicopters and other aircraft positioned on the ground  

¶ destruction of deployed hostile airborne (naval) assault forces 

¶ support (escort) of friendly airborne assault forces to the deployment area 
and subsequent combat support 

¶ airborne reconnaissance 

¶ airborne minelaying 
¶ search and rescue operations 
¶ medical evacuation 
¶ search and destruction of air reconnaissance balloons 

The Mi-8MTV2 can be configured as follows to meet mission requirements: 

1. Transport: 

¶ no auxiliary fuel tanks (internal cargo capacity up to 4000 kg)  

¶ single auxiliary fuel tank (cargo cabin)  
¶ two auxiliary fuel tanks (cargo cabin)  
¶ transport of external load up to 3000 kg  

2. Air assault: 

¶ transport up to 24 armed troops  

3. Medevac: 

¶ up to twelve patients on stretchers plus medical assistant 
¶ mixed configuration (up to 20 men ï 3 stretchers and 17 seats or 15 seats 

and one auxiliary fuel tank)  

4. Airborne minelaying: 

¶ equipped with VSM-1 minelaying system 

5. Combat support (up to six B8-V20A rocket launchers or bombs, cannon pods, 
GUV universal machine gun or automatic grenade launcher pods) 

6. Ferry configuration 

To facilitate transportation of special and oversize cargo (such as main rotor blades) 
as well as parachute jump training, the rear cargo clamshell doors can be maintained 
partially open or removed entirely.  
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The Mi-8MTV2 is capable of operating in day or night time conditions, visual or 
instrument meteorological conditions, from prepared or unprepared airfields.  

The helicopter crew consists of three crew members: pilot, copilot, and crew chief.  
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3. HELICOPTER AERODYNAMICS 

3.1.  General principles  

If developing vertical flight had been as simple as the idea itself, the helicopter would 
have undoubtedly been the first practical aircraft. In its earliest form, the helicopter 
was conceived by Leonardo da Vinci in the early 1500's. In his notes, da Vinci used 
the Greek word ñhelixò, meaning a spiral, and combined this word with the Greek 
word ñpteronò, meaning wing. It is from this combination of Greek words that our 
word helicopter is derived. 

 
Fig. 3.1. Da Vinci sketch of the Helixpteron  

Development proved too difficult and complicated for the early experimenters, 
because they did not have an engine of sufficient power to ensure flight. When 
larger, lighter, and more reliable engines were developed hundreds of years later, 
the dream of a helicopter became a reality.  

The same laws of force and motion that apply to fixed wing aircraft also apply to 
helicopters. Helicopter controls are complex; torque, gyroscopic precession, and 
dissymmetry of lift must be dealt with. Retreating blade stall also limits a helicopter's 
forward airspeed.  

This chapter provides a basic explanation of helicopter controls, velocity, torque, 
gyroscopic precession, dissymmetry of lift, retreating blade stall, settling with power, 
pendular action, hovering, ground effect, translational lift, and autorotation.  

F o r c e s  a c t i n g  o n  a  h e l i c o p t e r  

Weight (G) and drag (Q) act on a helicopter as they do on any aircraft; however, lift 
(Ty) and thr ust (Tx) for a helicopter are obtained from the main rotor (T rotor). In a 
very basic sense, the helicopter's main rotor does what wings and a propeller do for 
a fixed-wing aircraft. Moreover, by tilting the main rotor, the pilot can make the 
helicopter fly to either side, forward, or backwards.  
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Fig. 3.2. Forces acting on a helicopter  
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C O N T R O L S  

 
Fig. 3.3. Helicopter controls  

 

The sketch in Fig. 3.3 shows the main rotor, cyclic and collective, anti -torque pedals, 
and anti-torque (tail) rotor. Basically, the cyclic control is a mechanical linkage used 
to change the pitch of the main rotor  blades. Pitch change is accomplished at a 
specific point in the plane of rotation to tilt the main rotor disc. Most current military 
helicopters now have hydraulic assistance in addition to the mechanical linkages. The 
collective changes the pitch of all the main rotor blades equally and simultaneously. 
The anti-torque pedals are used to adjust the pitch in the anti -torque rotor blades to 
compensate for main rotor torque.  

V e l o c i t y  

A helicopter's main rotor blades must move through the air at a relatively h igh speed 
in order to produce enough lift to raise the helicopter and keep it in the air. When 

1. Longitudinal cyclic control: moving th e 

cyclic control stick forward/backward tilts the 
main rotor disc forward/backward and causes 

the helicopter to pitch down/up  

2. Lateral cyclic control: moving the cyclic 
control stick left/right tilts the main rotor disc 

left/right and causes the helicopt er to roll 
left/right  

 

3. Collective pitch control: moving the 

collective lever up/down increases/decreases 
the pitch angle of all main rotor blades equally 

and causes an increase/decrease of main rotor 

thrust (ascend/descend) 
4. Yaw control: applying the anti-torque 

pedals left/right makes the nose yaw in the 
direction of the applied pedal and the tail yaw 

right/left  
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the main rotor reaches required takeoff speed and generates a great deal of torque, 
the anti -torque rotor can negate fuselage rotation.  

The helicopter can fly forward, backward, and sideways according to pilot control 
inputs. It can also remain stationary in the air (hover) with the main rotor blades 
developing enough lift to hover the helicopter.  

T o r q u e  

The torque problem is related to a helicopter's single -main-rotor design. The reason 
for this is that the helicopter's main rotor turns in one direction while the fuselage 
wants to turn in the opposite direction. This effect is based on Newton's third law 
that states "To every action there is an opposite and equal reaction." The torque 
problem on single-rotor helicopters is counteracted and controlled by an anti -torque 
(tail) rotor.  

On coaxial helicopters, the main rotors turn in opposite directions and thereby 
eliminate the torque effect.  

A n t i - t o r q u e  r o t o r  ( t a i l  r o t o r )  

 
Fig. 3.4. Tail rotor and thrust  

Fig. 3.4 shows the direction of travel of the main rotor, the dire ction of torque of the 
fuselage, and the location of the anti -torque (tail) rotor.  

An anti-torque rotor located on the end of a tail boom provides torque compensation 
for single-main-rotor helicopters. The tail rotor, driven by the engine at a constant 
speed, produces thrust in a horizontal plane opposite to the torque reaction 
developed by the main rotor.  
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G y r o s c o p i c  p r e c e s s i o n  

Controlling the rotor lift vector through gyroscopic precession is only applicable for 
rotor systems utilizing a single blade hinge. 

 
Fig. 3.5. Gyroscopic precession  

The result of applying force against a rotating body occurs at 90Á in the direction of 
rotation from where the force is applied. This effect is called gyroscopic precession 
and it is illustrated in  Fig. 3.5. For example: if a downward force is applied at the 3 
o'clock position in the diagram, then the result appears at the 6 o'clock position as 
shown. This will result in the 12 o'clock position tilting up an equal amount in the 
opposite direction. 

 
Fig. 3.6. Offset control linkage  

1. Direction of control link input and cyclic blade 
pitch adjustment  

2. Direction of blade turn  
 

3. 90 degree position ahead of the current blade 
position 

 

Fig. 3.6 illustrates the offset control linkage needed to tilt the main rotor disc in the 
direction the pilot in puts with the cyclic. If such a linkage were not used, the pilot 
would have to move the cyclic 90Á ahead of the desired direction along the direction 
of turn. For example, to move the helicopter forward, he would need to move the 
stick to the left. The offset control linkage is attached to a lever extending 90Á in the 
direction of rotation from the main rotor blade.  

D i s s y m m e t r y  o f  l i f t  

The area within the circle made by the rotating blade tips of a helicopter is known as 
the disc area or rotor disc. When hovering in still air, lift generated by the rotor 
blades is equal within all parts of the disc. Dissymmetry of lift is the difference in lift 
that exists between the advancing half of the disc and the retreating half; this is 
created by horizontal flight a nd/or wind.  
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When a helicopter is hovering in still air, the tip speed of the advancing blade is 
approximately 600 feet per second (~ 183 m/s) and the tip speed of the retreating 
blade is the same. Dissymmetry of lift is created by the movement of the helic opter 
in forward flight. The advancing blade has the combination of blade speed velocity 
and that of the helicopter's forward airspeed. The retreating blade however loses 
speed in proportion to the forward speed of the helicopter.  

 
Fig. 3.7. Dissymmetry of l ift:  (ROTATIONAL VELOCITY) Ñ (HEL FORWARD SPEED) = 

(AIRSPEED OF BLADE)  

Fig. 3.7 illustrates dissymmetry of lift and shows the arithmetic involved in calcul ating 
the differences between the velocities of the advancing and retreating blades. In the 
figure, the helicopter is moving forward at a speed of 50 m/s, the velocity of the 
rotor disc is equal to approximately 180 m/s, and the advancing blade speed is 23 0 
m/s. The speed of the retreating blade is 130 m/s. This speed is obtained by 
subtracting the speed of the helicopter (50 m/s) from the tip speed of 180 m/s. As 
can be seen from the difference between the advancing and retreating blade 
velocities, a large speed and lift variation exists. 

Cyclic pitch control, a design feature that permits changes in the angle of attack 
during each revolution of the rotor, compensates for the dissymmetry of lift. As the 
forward speed of the helicopter is increased, the pilo t must apply more and more 
cyclic to hold a given rotor disc attitude. The mechanical addition of more pitch to 
the retreating blade and less to the advancing blade is continued throughout the 
helicopter's range. 

R e t r e a t i n g  b l a d e  s t a l l  

Retreating blade stall is the tendency of a helicopter's retreating blades to stall in 
forward flight. This is a major factor in limiting a helicopter's maximum forward 
airspeed. Just as the stall of a fixed wing aircraft wing limits the low -airspeed flight 
envelope, the stall of a rotor blade limits the high -speed potential of a helicopter. 
The airspeed of a retreating blade slows down as forward airspeed is increased. The 
retreating blade must produce an amount of lift equal to that of the advancing blade. 
As the airspeed of the retreating blade is decreased with forward airspeed, the blade 
angle of attack must be increased to equalize lift throughout the rotor disc area. As 

Advancing blade: 
180+50 
= 230 m/sec 

Retreating blade:: 
180-50 

= 130 m/sec 
Helicopter forward 

speed: 50 m/sec 

230 m/sec 

50 

360Á 

Airflow 

130 m/sec 

270Á 90Á 

180
Á 
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this angle of attack is increased, the blade will eventually stall at some high, forward 
airspeed as shown in Fig. 3.10. 

 
Fig. 3.8. Hovering lift pattern  

1. No lift area 
 

2. Blade root area 
 

 
Fig. 3.9. Normal cruise lift pattern  

1. Reverse airflow area 
2. No lift area 

3. Lift produced in this area requires low blade 
angle of attack 

 

4. Lift produced in this area requires greater 
blade angle of attack (li ft must equal that of zone 

3) 
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Fig. 3.10 . Lift pattern at critical airspeed  

1. Area of blade tip stall, causes vibration and 
buffeting  

2. If blade angle of attack continues to remain 
high, stall area increases. The helicopter pitches 

up and rolls right (stalling)  

 

Upon entry into a retreating blade stall, the first noticeable effect is vibration of the 
helicopter. This vibration is followed by the helicopter's nose lifting with a rolling 
tendency. If the cyc lic is held forward and the collective is not reduced, the stall will 
become aggravated and the vibration will increase greatly. Soon thereafter, the 
helicopter may become uncontrollable. 

To recover from a stall:  

¶ reduce collective pitch 
¶ neutralize cyclic 
¶ reduce airspeed 
¶ increase rotor RPM 

S e t t l i n g  w i t h  p o w e r  ( V o r t e x  R i n g  S t a t e )  

Settling with power  is a condition of powered flight when the helicopter settles into 
its own main rotor downwash; this is also known as Vortex Ring State (VRS). 

Conditions conducive to settling with power include a vertical, or nearly vertical, 
descent of at least 4 m/s with low forward airspeed. The rotor system must also be 
using some of the available engine power (from 20 to 100%) with insufficient power 
available to retard the s ink rate. These conditions occur during approaches with a 
tailwind or during formation approaches when some aircraft are flying in the 
downwash of other aircraft.  

Under the conditions described above, the helicopter may descend at a high rate that 
exceeds the normal downward induced flow rate of the inner blade sections. As a 
result, the airflow of the inner blade sections is upward relative to the disk. This 
produces a secondary vortex ring in addition to the normal tip vortex. The secondary 
vortex ring is generated at about the point on the blade where airflow changes from 
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up to down. The result is an unsteady turbulent flow over a large area of the disk 
that causes loss of rotor efficiency, even though power is still applied.  

 
Fig. 3.11 . Induced flow velocity during hovering flight  

The downward velocity is highest at the blade tip where blade airspeed is highest. As 
blade airspeed decreases towards the center of the disk, downward velocity is less. 

Fig. 3.12 shows the induced airflow velocity pattern along the blade span during a 
descent conducive to settling with power.  

 
Fig. 3.12 . Induced flow velo city during Vortex Ring State  

The descent is so rapid that the induced flow at the inner portion of the blades is 
upward rather than downward. The upward flow caused by the descent can 
overcome the downward flow produced by blade rotation.  

 
Fig. 3.13 . Vortex rotation flows along the blades during VRS  

If the helicopter descends under these conditions, with insufficient power to slow or 
stop the descent, it will enter a vortex ring state.  

During a vortex ring sta te, roughness and loss of control is experienced because of 
the turbulent rotational flow on the blades and the unsteady shifting of the flow 
along the blade span. 

Power settling is an unstable condition, and if allowed to continue, the sink rate will 
reach sufficient proportions for the flow to be entirely up through the rotors. This can 
result in very high descent rates. Recovery may be initiated during the early stages 
of power settling by putting on a large amount of excess power. This excess power 
may be sufficient to overcome the upward flow near the center of the rotor disc. If 
the sink rate reaches a higher rate, power will not be available to break this upward 
flow and thus alter the vortex ring state of flow.  
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Normal tendency is for pilots to recover from a descent by application of collective 
pitch and power. If insufficient power is available for recovery, this action may 
aggravate power settling and result in more turbulence and a higher rate of descent. 
Recovery can be accomplished by lowering collective pitch and increasing forward 
speed (pushing the cyclic forward). Both of these methods of recovery require 
sufficient altitude to be successful. 

H o v e r  

A helicopter hovers when it maintains a constant position over a point on the ground, 
usually a few feet above the ground. To hover, a helicopter's main rotor must supply 
lift equal to the total weight of the helicopter, including crew, fuel, and if applicable, 
passengers, cargo, and armaments. The necessary lift is generated by rotating the 
blades at high velocity and increasing the collective pitch angle of the rotor blades.  

When hovering, the rotor system requires a large volume of air upon which to work. 
This air must be pulled from the surrounding air mass; this is an expensive maneuver 
that tak es a great deal of engine horsepower. The air delivered through the rotating 
blades is pulled from above at a relatively high velocity, forcing the rotor system to 
work in a descending column of air.  

 
Fig. 3.14 . Airflow when out of ground effect  

The main rotor vortex and the recirculation of turbulent air add resistance to the 
helicopter while hovering. Such an undesirable air supply requires higher blade 
angles of attack and an expenditure of more engine power and fuel. Additionally, the 
main rotor is often operating in air filled with abrasive materials that cause heavy 
wear on helicopter parts while hovering in the ground effect.  

G r o u n d  e f f e c t  

Ground effect is a condition of improved performance found when hovering near the 
ground. The effect begins to occur when hovering at an altitude equal to 
approximately the radius of the main rotor (5 -10 m for most helicopters) and 
increases as altitude decreases.  
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Fig. 3.15 . Airflow when in ground effect  

The improved lift and airfoil efficiency while operating in ground effect is due to a 
number of effects. First, and most importantly, the main rotor -tip vortex is reduced. 
When operating in the ground effect, the downward and outward airflow reduces the 
vortex. A vortex is an airflow rotating around an axis or center. This makes the 
outward portion of the main rotor blade more efficient. Reducing the vortex also 
reduces the turbulence caused by recirculation of the vortex.  

The second important factor is a reduction in the downwash airflow velocity by the 
ground, which produces a zone of increased air pressure below the helicopter. This 
affects the rotor system and increases lift. The maximum lift coefficient produced by 
ground effect at zero altitude is 1.2.  

T r a n s l a t i o n a l  l i f t  

The efficiency of the hovering rotor system is improved by each knot of incoming 
wind gained by forward motion of the helicopter or by a surface headwind. As the 
helicopter moves forward, fresh air enters in an amount sufficient to reli eve the 
hovering air-supply problem and improve performance. At approximately 40 km/h, 
the rotor system receives enough free, undisturbed air to eliminate the air supply 
problem. At this time, lift noticeably improves and the helicopter begins to climb. 
This distinct change is referred to as translational lift. At the instant of translational 
lift, and as the hovering air supply pattern is broken, dissymmetry of lift is created. 
As airspeed increases, translational lift continues to improve up to the speed that is 
used for best climb. 
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Fig. 3.16 . Translational lift  

In forward flight, air passing through the rear portion of the rotor disc has a higher 
downwash velocity than the air passing through the forward por tion. This is known 
as transverse flow effect and is illustrated in  Fig. 3.16. This effect, in combination 
with gyroscopic precession, causes the rotor to tilt sideward and results in vibration 
that is most noticeable on entry into effective translation.  

A u t o r o t a t i o n  

If engine power fails, or other emergencies occur, autorotation is a means of safely 
landing a helicopter. The transmission in a helicopter is designed to allow the main 
rotor to turn freely in its original direction when the engine stops. Fig. 3.17 illustrates 
how the helicopter is allowed to glide to earth and by using the main rotor rpm, 
make a soft landing.  

 
Fig. 3.17 . Approach to landing, power off  

1. While descending, establish 70-80 km/h IAS, 

lower collective to maintain safe rotor RPM 

(collective full down)  
2. At 35-50 m altitude, increase pitch to 10 

degrees above horizon 
 

 

3. At 20-30 m altitude, raise collective to reduce 

rate of descent. This requires precise control and 

timing 
4. At 4-6 m altitude, set landing pitch attitude  

5. Landing 
6. Short landing run to complete stop  
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In autorotation, the helicopter pilot exchanges potential energy (altitude) for kinetic 
energy (speed) required to maintain rotor RPM. This is accomplished by establishing 
a gliding descent to provide sufficient continuous airflow for the rotor system.  

 
Fig. 3.18 . The rotor blade autorotative regions  

As shown in Fig. 3.19, the rotor disc dynamics during autorotation can be broken into 
three regions: outboard, middle, and inboard.  

A: The outboard blade area is known as the propeller or driven region. Analysis of 
blade region A indicates the aerodynamic force inclines slightly behind the rotating 
axis. This inclination causes a small drag force that tends to slow the tip portion of 
the blade. 

B: The rotor blade autorotative driving region is the portion of the blade between 25 
to 70 percent radius. Because this region operates at a comparatively high angle of 
attack, the result is a slight but important forward inclination of aerodynamic forces. 
This inclination supplies thrust slightly ahead of the rotating axis and tends to speed 
up this portion of the blad e during autorotation.  

C: The blade area inboard of the 25% circle is known as the stall region, because it 
operates above its maximum angle of attack. This region contributes considerable 
drag that tends to slow the blade.  



 

DIGITAL COMBAT SIMULATOR Mi-8MTV2 

 

 
Fig. 3.19 . Autorotation blade forces  

When performing an autorotation landing, the pilot must maintain an efficient 
approach speed and glide slope of 14 ï 16Á. The approximate distance to the 
planned landing point can be estimated by multiplying current altitude by a factor of 
4. Prior to touchdown, the descent rate must be arrested by increasing collective to 
ensure a safe landing. This ñflareò requires precise timing. A useful rule of thumb is 
that the altitude of the flare is equal to the vertical velocity multiplie d by a factor of 3 
ï 4. For example, if the vertical velocity equals 10 m/s, the flare is performed at an 
altitude of 30 ï 40 meters. If the flare is particularly aggressive, the initial flare 
altitude must be reduced by half.  

All helicopters carry an operator's manual that has an airspeed versus altitude chart 
similar to the one shown in  Fig. 3.20. The shaded areas on this chart must be 
avoided. This area is referred to as the "dead man's curve" and "avoid curve". The 
proper maneuvers for a safe landing during engine failure cannot be accomplished in 
these areas. 

 

Axis of Rotation 

In driving  or autorotative area  In driven or propeller area  

Ɇ Ɇ 

VT

A 
VT

A 

Rate of descent 

Rate of 

descent 

Resultant Resultant 
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Anti-autorotative 
force 
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Fig. 3.20 . Height -velocity diagram  

S u m m a r y  

Weight, lift, thrust, and drag are the four forces acting on a helicopter. The cyclic for 
directional control, the collective pitch for altitude control, and the anti -torque pedals 
to compensate for main rotor torque are the three main controls used in a helicopter. 

Torque is an inherent problem with single -main-rotor helicopters. Gyroscopic 
precession occurs at approximately 90Á in the direction of rotation from the point 
where the force is applied. Dissymmetry of lift is the difference in lift that exist s 
between the advancing and retreating halves of the rotor disc.  

Settling with power can occur when the main rotor system is using from 20 to 100% 
of the available engine power, and the horizontal velocity is under 20 km/h. At a 
hover, the rotor system req uires a great volume of air upon which to generate lift. 
This air must be pulled from the surrounding air mass. This is a costly maneuver that 
takes a great amount of engine power.  

Ground effect provides improved performance when hovering near the ground a t a 
height of no more than approximately one -half the main rotor diameter. Translational 
lift is achieved at approximately 20 km/h, and the rotor system receives enough free, 
undisturbed air to improve performance. At the instant translational lift is in e ffect 
and the hovering air-supply pattern is broken, dissymmetry of lift is created. 
Autorotation is a means of safely landing a helicopter after engine failure or other 
emergencies. A helicopter transmission is designed to allow the main rotor to turn 
freely in its original direction if the engine fails.  

3.2.  Mi -8MTV2 aerodynamic particulars  

The Mi-8MTV2 is a conventional helicopter with a single clockwise rotating main rotor 
and a single anti-torque tail rotor.  

The fuselage of the helicopter is a solid-metal semi-monocoque construction with a 
variable cross section. It consists of the forward and central parts, tail boom and 
vertical stabilizer. 
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The horizontal stabilizer installed on the tail boom is adjusted on the ground and is 
non-controllable in flight. The  stabilizer improves longitudinal stability and 
controllability, and ensures that required pitch control authority is available 
throughout the flight envelope.  

For takeoff and landing, the helicopter is equipped with non -retractable landing gear 
and a tail strut. These are equipped with hydro -pneumatic shock absorbers. The tail 
strut prevents the tail rotor from striking the ground in case of a landing with a large 
positive pitch angle. 

A five-blade main rotor creates the lifting force and thrust required for the helicopter 
to perform forward flight. Additionally, the main rotor is used to control the 
helicopter along the pitch and roll axes. The blades have a rectangular planform.  

The tail rotor creates the side force to counter the torque from the main rotor and is 
used for yaw control. The three -blade tail rotor is a pulling type with variable blade 
pitch for yaw control. Rotation of the tail rotor is mechanically driven by the main 
rotor via the transmission system. The direction of rotation is forward ï up ï back. 
Tail rotor pitch is controlled from the cockpit by the anti -torque pedals operated by 
the pilot(s).  

The helicopter is powered by two TV3-117VM turboshaft engines. From the two-
stage power turbines, engine power is transmitted via two main power shafts to the 
main gearbox. The engines are positioned on top of the cabin in front of the main 
gearbox. 

The helicopter has an external stores support system that allows transportation  of 
cargo on an external sling. 

These special features determine the helicopterôs aerodynamic characteristics, 
stability and controllability.  

P o w e r  r e q u i r e m e n t  f o r  l e v e l  f l i g h t  

The power requirements for level flight depend heavily on flight speed. Maximum  
power demand occurs at zero forward speed (for hovering out of ground effect) and 
in horizontal flight at maximum airspeed. In the speed range of 0 to 110 -120 km/h, 
power requirements for level flight decrease as airspeed increases, but further 
increases of airspeed demand increasing power. 

M a i n  r o t o r  t h r u s t  

With the PZU particle separator system switched off, the free thrust of the main rotor 
is 13200 kg with the engines operating in takeoff power mode (3800 hp) in standard 
atmosphere at sea level in calm winds. In the same conditions, in nominal engine 
power mode (MAX LTD CRUISE) (3400 hp), the thrust is 12040 kg. Activation of the 
PZU particle separator system reduces thrust by approximately 200 ï 300 kg. 

Main rotor thrust varies strongly depending on atmospheric conditions: free air 
temperature (FAT), wind speed and direction, and barometric pressure at the altitude 
of the airfield. This variability necessitates performing a hover safety check prior to 
initiating any takeoff to ensure safe flight operations. For a takeoff In Ground Effect 
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(IGE), the hover check is performed at 3 m above ground at airfields located at 
altitudes of up to 3000 m and at least 4 m above ground at airfields located at 
altitudes higher than 3000 m. The height of the hover safety check for a takeoff Out 
of Ground Effect (OGE) must be at least 10 m. 

3.3.  Mi -8MTV2 performance particulars  

Minimum flight speed with normal takeoff weight for altitudes below 4000 m and 
with maximum takeoff wei ght for altitudes below 3000 m is 60 km/h. Maximum flight 
speed for altitudes below 1000 m is 250 km/h with normal takeoff weight and 230 
km/h with maximum takeoff weight. The speed limit lowers as altitude increases up 
to the operational ceiling. Optimum climbing speeds are 120 km/h for altitudes below 
2000 m and 100 km/h for altitudes of 4000 m and higher. Optimum cruising speed is 
10 km/h above optimum climbing speed.  

The vertical rate of climb near the ground is 9 m/s with normal takeoff weight (anti -
icing system switched off) and 7 m/s with maximum takeoff weight without the 
external weapons stations fitted. Activation of the anti -icing system reduces rate of 
climb by 1 m/s.  

The operational ceiling with normal takeoff weight without external station rac ks is 
5000 (anti-icing system off) or 4900 (anti -icing system on) m. With maximum takeoff 
weight it is 3900  m (anti -icing system off) and 3600 m (anti -icing system on). 

Activation of the PZU particle separator system reduces the rate of climb by 0.6 m/s.  

Fitting of exhaust gas suppression (EGS) devices reduces the operational ceiling by 
150 ï 200 m and the rate of climb by 0.5 ï 1 m/s. 

S a f e  a l t i t u d e s  a n d  a i r s p e e d s  i n  c a s e  o f  a  s i n g l e  e n g i n e  f a i l u r e  i n  
f l i g h t  

In case of a single engine failure in flight, a c ertain time is required to detect the 
failure and take corrective actions. During this time, the helicopter may lose about 10 
m of altitude as the automatic control system cannot set the remaining engine into 
takeoff power mode immediately. If the helicopt er is at a low altitude and high speed 
at the moment of failure, required crew actions are to quickly gain altitude, establish 
a safe flight attitude and, if necessary, find a suitable location for an emergency 
landing. Altitude is gained by a 10 ï 15Á pitch up maneuver and deceleration of the 
helicopter. For example, initial level flight airspeed of 130 ï 230 km/h may result in a 
deceleration to 80 km/h and an altitude gain of 30 ï 100 m.  

When performing a landing or hover approach, an altitude safety mar gin is required 
in case of an engine failure in order to provide sufficient time to perform a short 
ground run landing and correct any instability as a result of sudden changes in 
engine power output or landing gear ground contact.  

3.4.  Mi -8MTV2 control particu lars  

The kinematic connection of the cyclic control stick with the swashplate is rigged 
such that the neutral position of the stick corresponds to a forward -left tilt of the 
swashplate. This is designed to minimize cyclic stick deflection from the neutral 
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position in cruise flight. Similarly, the neutral position of the pedals corresponds to a 
positive pitch of the tail rotor blades, which allows the pilot to maintain the pedals in 
a position near neutral in cruise flight.  

The pitch control system includes a hydraulic stop that restricts the aft deflection of 
the swashplate to 2Á12'. Further deflection is possible only with application of greater 
aft cyclic stick force (about 15 kg). The hydraulic stop is activated by a weight -on-
wheels microswitch and is designed to protect the tail boom from being struck by 
rotor blades in case of an abrupt or large pull of the cyclic control during helicopter 
taxi. 

The yaw control system includes the SPUU-52 tail rotor pitch limit system, which 
maintains required yaw authority in hovering flight in varying weather conditions 
(temperature and pressure). In a hover, the required right pedal application reduces 
as ambient air pressure increases. The SPUU-52 automatically adjusts the variable 
stop to restrict tail rotor pitch in order to prevent overloading of the transmission or 
overstressing the tail boom. 

3.5.  Mi -8MTV2 trimming and balancing  

G r o u n d  t r i m  

As the helicopter is initiated into motion on the ground , during taxi, ground run, and 
at the moments of takeoff and touchdown, conditions may develop in which the 
helicopter will tend to roll on its side with respect to an imaginary diagonal between 
the nose gear and one of the main gear wheels, a condition known as a dynamic 
rollover. 

When positioned on the ground, the forces act ing on the helicopter with running 
engines are gravity, main rotor thrust, tail rotor thrust and the ground reaction forces 
acting on the wheels. The tilting forces that may result in a dynamic rollover are tail 
rotor thrust, lateral components of ground r eaction, lateral forces acting on the 
helicopter during taxi turns and, in case of incorrect pilot actions, a component of 
main rotor thrust. The corrective forces are the vertical components of ground 
reaction and, in case of correct pilot actions, a component of main rotor thrust.  

As main rotor thrust increases, the vertical component of ground reaction forces is 
reduced and its stabilizing effect weakened. The addition of any roll angle shortens 
the arm of this force and further reduces its stabilizing e ffect. Crosswind, low 
stiffness of the landing gear, a high center of gravity (CG) position - all contribute to 
a potential dynamic rollover condition.  

On a slippery or inclined surface with the main rotor turning, the helicopter may skid 
sideways. The likelihood of a rollover or skid increases as main rotor thrust increases. 

For takeoff and landing on an incline, it is preferable to align the helicopter along the 
slope (nose to tail). If doing so is not possible, then the left side of the helicopter 
should be positioned facing the slope (so that the right side is below the left side), 
because tail rotor thrust tends to roll the helicopter left.  

When taking off from an incline, rapidly increase collective pitch in the final phase up 
to the moment of take off; when landing, rapidly reduce collective pitch to minimize 
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the duration of instability on the ground. In case of a sudden roll angle increase on 
the ground, i.e. at the start of a dynamic rollover, either quickly reduce collective to 
settle the helicopter on the ground or quickly increase collective to lift the helicopter 
off the ground . 

H e l i c o p t e r  t e n d e n c i e s  a t  l i f t o f f   

In a vertical takeoff, increased power applied to the main rotor increases torque -
induced yaw if rotor RPM is constant, resulting in a left yaw tendency.  

If tail rotor thrust is not increased by right pedal application at the moment of 
takeoff, the helicopter yaws to the left due to torque -induced yaw.  

In addition to exhibiting left yaw, at the moment of takeoff the helicopter tends to  
roll and drift to the left under the force of tail rotor thrust directed to the right. These 
tendencies are corrected by adjusting cyclic position to the right to direct the 
downward vector of main rotor thrust to the left to counteract tail rotor thrust.   

Because the rotation axis of the tail rotor is below the plane of the main rotor hub, in 
a hover the helicopter is trimmed with 2 - 2.5Á of roll.  

When accelerating from a hover to 30 - 35 km/h, balancing the helicopter requires 
moving the cyclic control significantly forward. Maximum required deflection is 
reached at 40 km/h.  

When accelerating from 40 - 45 km/h to 90 - 100 km/h, balancing the helicopter 
requires pulling the cyclic aft from the forward position reached during initial 
acceleration from a hover. 

Between 100 - 130 km/h, cyclic trim is almost unchanged. As airspeed increases 
beyond 120 km/h, balancing the helicopter requires progressive forward cyclic. 
Maximum required deflection is reached at maximum airspeed. 

This pattern of cyclic deflection versus airspeed is a result of the variations in pitch 
moments of the main rotor and the fuselage at different airspeeds.  

The most significant balance shift occurs in a transition from a climb at maximum 
(takeoff) engine power to an autorotation glide.  

Required collective pitch is reduced as airspeed increases from 0 - 100 km/h, then 
begins to progressively increase as airspeed increases. 

R o l l  T R I M  

In a hover, the helicopter is trimmed with 2 - 2.5Á of roll with a slight right cyclic 
position.  

Transitioning from a hover to forward flight up to maximum airspeed, the cyclic is 
trimmed progressively left to maintain balanced flight. Maximum left deflection is 
reached in a high speed autorotation glide. 

Y a w  T R I M   

Maximum stroke travel of the tail rotor shaft  (maximum right pedal application) is 
required in a hover as maximum engine power output is demanded.  
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Tail rotor efficiency increases as airspeed increases, resulting in minimum required 
pedal deflection in level flight at airspeeds of 170 - 180 km/h. Right pedal application 
increases as airspeed increases beyond 180 km/h. 

In autorotation, the friction forces in the gearbox and transmission create a turning 
moment that acts in the direction of the main rotor rotation (clockwise). In this case, 
yaw trim requ ires left pedal application to maintain heading . 

T r i m m i n g  i n  t u r n s ,  s p i r a l s ,  a n d  c o o r d i n a t e d  s i d e s l i p s  

Increased roll angles in turns and spirals, as well as the accompanying increases in 
vertical G loads, require considerable pulling of the cyclic control aft. In left turns and 
spirals, the required pull is greater than in right turns and spirals. Reduced engine 
power modes reduce the required cyclic pull.  

In spirals, roll and yaw trim do not change significantly.  

Coordinated sideslips are executed with pedal application in the corresponding 
direction. Induced roll angles produced as a result of pedal application are corrected 
with opposite cyclic control deflection.  

The Mi-8MTV2 helicopter has good static sideslip stability throughout the range of 
operating airspeeds. At large sideslip angles, the required opposite deflection of the 
cyclic to either side per unit of roll is reduced. At roll angles of 9 - 14Á, the helicopter 
becomes statically neutral in the lateral axis. 

3.6.  Mi -8MTV2 stability particulars  

Helicopter stability is the ability to automatically return to a steady flight attitude 
after an outside disturbance is neutralized. Helicopter stability can be static and 
dynamic. 

Static stability is the ability of the helicopter to resist changes to current flight 
conditions (airspeed, angles of attack and sideslip). 

Dynamic stability characterizes the helicopterôs recovery to the reference flight 
condition. Dynamic stability is determined by a combination of static stability, 
damping characteristics, and relationship between longitudinal and lateral axes 
oscillations for current flight conditions.  

Throughout the envelope of operating airspeeds, the Mi-8MTV2 demonstrates high 
static sideslip stability, but low angle of attack and airspeed static stability.  

The damping characteristics of a single-rotor helicopter are much weaker than those 
of a fixed-wing aircraft. Besides, a helicopter has a strong dependence between the 
lateral-directional and longitudinal motion.  

The helicopterôs behaviour after a disturbance in the air has an oscillating character 
in terms of airspeed, bank and pitch angles. The amplitude of these parameters 
varies over time. Additionally, the helicopter has a slow aperiodic tendency to drift 
away from a trimmed flight condition. That is, lik e other helicopters, the Mi-8MTV2 
demonstrates an acceptable dynamic instability throughout the range of airspeeds, 
including in hover, which is demonstrated by the relatively long duration (two and 
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more minutes in the air with the autopilot disengaged) th at it maintains a trimmed 
flight condition with the flight controls released in calm atmosphere conditions before 
roll angle changes reach 10Á. 

When the autopilot is engaged, the stability characteristics of the helicopter improve 
and piloting becomes easier. 

3.7.  Mi -8MTV2 maneuvering particulars  

The capability of the helicopter to change its attitude in space, i.e. the airspeed, 
altitude and flight direction, characterizes its maneuverability. To perform maneuvers 
on this helicopter, you need to be aware of som e of its special characteristics. 

A c c e l e r a t i o n  i n  l e v e l  f l i g h t   

To accelerate, the main rotor (propulsive) thrust component directed along the flight 
path must be increased. To increase this force, pitch the helicopter nose down by 
pushing the cyclic control forward.  

As the result of the increase of the tilt of the main rotor thrust together with the tilt 
of the helicopter, the vertical component of thrust reduces, and the helicopter tends 
to descend which must be compensated by increasing the collective pitch of the 
rotor.  

To execute horizontal acceleration at maximum rate, engine power must be 
increased within 9-10 sec to takeoff power and helicopter pitch set to -15 to -20Á. 

While accelerating at constant engine power, maintain level flight by simultaneou sly 
reducing the helicopter pitch angle. The acceleration time at maximum rate from 60 
to 220 km/h is 26 - 36 sec. The maximum possible acceleration per second is 6-9 
km/h. 

D e c e l e r a t i o n  i n  l e v e l  f l i g h t   

To decelerate in level flight, increase the pitch ang le of the helicopter and reduce 
collective pitch. 

To execute a strong level flight deceleration from airspeeds close to maximum, 
increase the pitch angle of the helicopter by 10 - 15Á within 8-12 sec and 
simultaneously reduce collective pitch in order to maintain altitude. Collective pitch 
should be reduced by no more than 2.5 - 3Á on the collective pitch indicator.  

During deceleration, maintain level flight by controlling the pitch angle, and when 
minimum speed is approached at the end of deceleration, increase engine power and 
reduce helicopter pitch angle. The average time of horizontal deceleration from 220 
to 60 km/h at maximum rate is 28 sec . 
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4. POWERPLANT AND DRIVE SYSTEM 

This chapter contains descriptions about Engines And Related Systems, Auxiliary 
Power Unit (APU), Drive System, Air Cooling System. 

4.1.  Engines  and related systems  

The Mi-8MTV2 helicopter powerplant consists of two TV3-117VM turboshaft engines. 
The engines are installed on the fuselage deck in a common nacelle with the oil 
cooler fan of the air cooling system. 

 
Fig.  4.1. Engine diagram and installation on the Mi -8MTV2  

The engines are situated parallel to the helicopterôs longitudinal centerline at a 
distance of 600 mm from each other and are tilted downward, toward the front, at 
an angle of 4Á30ô relative to the fuselage horizontal reference line. The rear output 
shafts of the engines are connected, via a uniball coupling, to the main transmission, 
which transmits power to the main rotor, AC generators, tail rotor, and accessories.  

Utilizing a twin engine system increases operational safety as one engine can provide 
sufficient power for controlled flight in case of a single engine failure.  

 
Fig.  4.2. Powertrain system diagram (side view)  

1. Engine inlet and particle separator head 

("PZU");  

4. TV3-117VM engine;  

5. VR-14 main transmission;  
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2. Air starter and accessory gearbox;  
3. Oil cooler fan;  

6. Tail rotor driveshaft.  

 

TV3-117VM performance characteristics  See in Table 4.1  

Table  4.1  

ɷ Performance characteristics Value 

1 direction of turbines rotation  Left 

2 Engine Weight 285(+5 .7) kg 

3 Dimensions   

  length 2055 mm 

  width 650 mm 

  height 728 mm 

4 Air temperature range which provide engine start    

 
 at Altitude 0 m -60é+60Áȷ 

 
 at Altitude 4000 m  -60é+30Áȷ 

5 Time to idle after pressing the start button (no more)  60 s 

6 Fuel  T-1,TS-1 (in Russian) 

7 Oil B-3V (in Russian) 

TV3-117VM general performance parameters  

Engine Specifications in different Power Setting (for ISA) see Table 4.2 

Table 4.2 

Power Setting 

SHAFT 
HORSEPOWER 

RPM %  PTIT - ÁC  

N1 - All are Ñ 0.5% 
Nr W/O PSS W/ PSS 

W/O PSS W/ PSS W/O PSS W/ PSS 

MAX RATED 2200 2100 97.7 97.7 92 - 94% 920 915 

TAKEOFF 2000 1900 96.6 96.6 92 - 94% 890 885 

MAX LTD CRUISE 1700 1700 95.0 95.5 93 - 97% 845 855 

LTD CRUISE 1500 1500 93.9 94.4 93 - 97% 815 825 

CRUISE 1200 1200 92.0 92.5 93 -97% 770 780 

IDLE 200 200     45 -70% 780 780 

NOTE. 1. Values are shown with and without Particle Separators System (PSS) installed 
2. PTIT ï Power Turbine Inlet Temperature 

3. N1 ï Turbine RPM 
4. Nr ï Main Rotor RPM 

5. When one engine has failed, the operating engine automatically elevates power to MAX Rated 

available. MAX Rated Power operating mode can not be active for both engines simultaneously. 

Other translate: MAX Rated Power operating mode one of two engine can be activated only when the 

other engine failure (ie any action of the crew with (for) two sim ultaneously operating engines can not 
be set MAX Rated Power). 

TV3-117VM ï Idle Speed and Maximum Starting Temperature (Fig. 4.3) 
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Fig. 4.3. Maximum Idle N1/Starting Temperature   

The Systems of engine  consists of: 

¶ Air Inlet Particle Separator 
¶ Engine Anti-Ice System 
¶ Engine Fuel System 
¶ Engine Oil System  

¶ Ignition -starting system 
¶ Engine Trim Control 

The engines have an integrated regulating system which provides main rotor speed 
control and synchronizes the power output of both engines. They have both  
automatic and manual throttle control systems.  Either engine may be operated 
independently to allow for flight or emergency takeoff with one engine  inoperative.  
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4.1.1.  Air Inlet Particle Separator System ("PZU")  

The "PZU" air inlet Particle Separator System (PSS), or Dust Protection Device (DPD), 
protects the engine inlet during taxi, takeoff, and landing at unprepared airstrips and 
in sandy/dusty environments. In addition, the system provides electrical and bleed 
air anti-ice heating. 

The system mounts on the front of the engine, in  place of the nose cone assembly. 
Each engine has an independent particle separator system. The system begins to 
operate when bleed air is supplied to the ejector by opening the flow control valve.  

When the system is running, suction pulls contaminated air  into the inlet duct 
passages (1). Centrifugal forces throw the dust particles toward the aft dome surface 
(2) where they are driven by the air flow through the separator baffles (4). The main 
portion of the air, with the dust removed, passes through the d uct to the engine air 
inlet (3). The contaminated air (dust concentrate) is pulled into the dust ejector duct 
(5) and discharged overboard (6).  

 
Fig.  4.4. Air inlet particle separator system functional diagram  

The PZU anti-icing system utilizes a combination of heated air and electrical heating 
to provide deicing to various helicopter components. The heated air elements of the 
PZU deicing system are turned on simultaneously with the engine deicing system.  




























































































































































































































































































































































































































































































































































































































































































































































































