in the name of Allah, Most Gracious, Most Mercifuri

Helicopter
Technical language

By: Alireza Hemmati

GhalameHemmat Publisher

=



Coats ol Ot L5

L . L E O T A

Hemmati, Alireza

Helicopter technical language/ by Alireza Hemmati. :
AT VE SITAD (Chaa Al ) el s

A(U‘JJ)J)"‘“ -‘-l.-“ﬂ" V¢ .

978-600-6602-37-0 :

lﬂ‘ 5

.“u;‘-gdl 1

oSz aSle

L i Sl -l B S B

English language -- Readers -- He "= pters

PEVYYV/aAan Y40 .
FYAFEXE 4 vy
TOLLDEY .

Published by GhalameHemmat Publishing linstitution as Helicopter Techu. -al language

First edition published 2016

Distribution Center: unit 2, No. 1, deadlock Dolatshahi, St. Ravan. e’ .,

66963799 Mobile: 09124187154 and 09126236309
Copyright © GhalameHemmat Publishing

All rights reserved. No part of this publication ma

permission of the publishers.

Record for this book is available from the Nations! Lib. wy a J archives of LR, of Iran

ISBN-13: 978-600-6602-37-0

The book is authored by Alireza Hemmati. T x.

Text processed, typed and Printed in Ghalami >mma. Publishing linstitution

“ou 1ction and Proofreading by; Mahmood Ojani

A....L'u;)k

ol ali 5 O gie
o Zelems s

S oala Slad i
ML

ot 35 e 3 Cgmin g
Nt

O s gyl y)

& ym e

e

s B8 gais 83
a2 (s e

PR PR & 1L LTSN L

S¢ ath Kargar Ave., Tehran, IR IRAN. Phone:

y be reprodu. =d in any form or by any means without the prior written

Zeam ol 2,30

N paass o\ Helicopter Technical language wolS” olgze

wian Lsule sidl
148 sl

Ve ol Lol

Jsliple Cuyi

has 105+« 4tiald
978-600-6602-37-0:Suls

Fasly 1Sl pdliclsa Cus o ohailyy glibs ~gugis ~1%,Lle JLLa — o450 bl j e

“AIFEIAVIOE ‘al,oh T197PVH9 2l

03 Gled Cuodh o8 Sl Ll ay 31 gl pgica g ala Gola olos



Introduction
The work took more peace we will see less vulnerable in times of war.

The book was compiled based on the needs of employees helicopter industry, is the result of years
of experience and taught to helicopter's specialists.

The lack of convenient and practical book for specialized technical training helicopter students, we
were forced to think about the development of the first version of "technical la nguage of helicopters”.

The book with the help of images and diagram, while introducing helicopter { arts and functional vocab,

defines the vocab. helicopter students and this industry specialist, with the s dy of this book will be
familiar with the components and terminology of helicopter.

This book consists of four chapters and all sectors are ind=pancant Airframe and system, Jet
Engines, Aerodynamic and Piston engines. In the Annex, rel vrit -breviation, common and useful
words of helicopter, with pronunciation and description w.. » br it

Mr. Mahmoud Ojai to thank for their help in comp inc and compiling the book. At end | ask all
specialists and experts, to e-mail your comments 1) G, 12" nieHemmat Publisher Email.

(hemat_ar1359@yahoo.com)
Your sincerely

Alireza Hemmati



Contents

Chapter 1
Helicopter Airframe and System ..........ccocvniremrernsvennnns AP P A A 9
IOEOAUCHON. .. oers e seceenmeesmessmmseonesrosseonseneee eertevernensarar v sasrrersrae e sae s 10
ANAtomy 0F @ HeliCOPIET ... i vreerrermrrerrs e ssrerrvnsrmne s bbb s b s barbsss s s st assssonbsinas i1
Main Rolor B s eI oo s e O ey 13
BTGNS e cavrssovmmsummmerm s o e o S TS S R s P S A S 14
IEPONATIEPAITS oo svsvmmimmmssvins s s i s s s s st aaians 1D
VAL RIGHIE s iomsaisiissmsnssss s v s oo s i e e v R SR e AT e s 15
CYEHE IO cor e ceeeesseeeserecees e sees e B ———— 15
Colleéctivie Pitch...ccniumsmmsiinmanasmsisnsns S L R 15
Tail ROtor.......ccccoeveeionirvnennne S ek s SR PSR RS AR RS R S S RS 16
Horizomtal and Venical SbIHIBIR. . cumemsmsmmommsims e TP s 16
2L 1) L7 ST PSR STTRTPRPSREIRUIITEITSTTTIO W Aa— 16
35 | 7]V PCT  3:1 OR——— W A WD A—— 18
Classification of main TO10T SYSIEM ..coveervriericrreircnrinerseres T et e sneesaeeesne 19
{4 1 - I T o A 19
Semigid cunsnanssamsnnnnsssnsiss e NG T 20
L o L s S I L e 20
Engineered COMDBINATION ....occovrviiivreririresss Divn veverrmerssessmsvnsnsisssotessniassinssiisssiss sraesnnassns 22
 STEToA T T34 Eu) S 01011 h] [ INRUNTURENSCNBICRSSMIRIERATIN. Ve TR . 22
Collective Comtiol ... @R Rsssavmvmmwiimmiiiisiasivsmms 23
T TG OPET COTIIDATINIENIE. v @G N7 5555956 53055 0 0 R R B3R5 24
B TR E LT  N O  — 26
Anti-Torque Pedals or 7 al Rotor Control.......ooocci e 26
Forces on helicoptel ..o o 27
Pendular Action ........ ... e stesaerateenessieanessetresastiasnirennne AL entesantoeneran Rt enn et eent s snrentneenaen 29
COMINE.....1eervrenrensarsereaeeenseesencneamssasessessesaesesassssss srasems sossmssasnssensssossarasssesnnssssesbbbess boes 30
GO ETROL . ... conrnmranesmnsmsrsmnssnemman i R O L S R A 31
FOIWAIA FHEAL e eecvesens s seesseensseneseesseossessesessssseosseossonsasesesssseasssmmssosessesssses 31
Sideward and Rearward Flight ... i sseessennsens 32
PRARTOTOTARIONT ;055100500 v owecssni s A B R TV B OB A S s S 33
Chapter 2
JOE BRI ooy o posmsnssasien it e s o S A S O R S S RS B 35
T TG MR om0 S VS S S A0S W A S VA S S A L 36
INEPAONTS LW ST VOO .o cvsmosarmmmssmmssmmmmm s s s AS b osf Sss 37



DAVETZEDT DUCH . .......oiiiest et eensien ettt et eeeeeese s se e se s s sneess 39
The Working Cycle of a Gas Turbine BOgINe ..........ccovevreerecereneereriessemsssseessesssesenns 39
L 41
o T 41
s R TI—— 42
Equivalent Horsenomens .. oo s it s semesenned 42
I3 [iett =i ————————— 42
Specific Fuel Consumption IBEQY) .ouvusmssmsssmmssimmssns s s s G 42
THermal EffICIENCY ..ot er s ee et ee oot 42
Propulsive EffICIENCY ...t e or st se st eer e 42
ATDIEAIINE ..ottt et e aaesseeeeerer et e e s ane e 44
TUIDING POWETEA ... oieriecerccet ettt seee e eees e e e eaeseere e oo e s, S
TUIDOJEL. o iiiiitiiitinmnyenssnassesmareserprsssasasrensnsasns sessanssssmsonsnerossnsesmrmsers e Mhuces rocusssosise 44
B O 0 e npmmmoamenssa s s ren sy« W smassssssss 45
High By-pass Turbofan............ccvveimosiciinmreeercsiseeiens eoeeeos heeomaesesssessssssennses 46
Tutboprop enEine. ..c.ussisimisisisiionmmeersso oI W ermesscsecarosesersrsessssossss 48
Turboshaft engiNes......ooimiivmmiimmimni rres ascaleres rresessassessrssasssasosssensssans 49
PIOPIBLY cocossnsssomsuessmassamsssssrosassscivigiziosiiimgf o I i 6055 o armnmmemamansssnsnsonen 50
L s SRCURER—————— . © AN T 51
1y 37 RIS, W S ———— 52
SIRYBIIEE vcrvonscsmmmssmrscscnnn Ryuensssan R ot S S s s 53
Scramjet engine OPEIAION .....eces 0t ceeteirereereeecsescaesesee e e eteesosseseseesseeassressaesens 53
COMPTESSON wc.coiuvvivosinsoninsin M SIS 4455t exsssansasersatassstantassrsssssrassssese sotanssenrssmmsen sesmsmseons 54
et TR AT FIOW covcovioc NG 55547515 5 55 hmmrs sopesemgaanagmse s mosksmme s sosrEmm e easead 54
axial flow COMPIESSO. ...l et ieeseeeeste it ces s e eeemes e eess e sss s eeeeneeas 54
Combination of Conult gal and Axial ......co..oooeeemeeeeeere e RN 7
Three different typ. of axial flow com]:;ressors ......................................................... 55
ST s | ...................................................................... §5
Double Spool .........c..ovecereecerenririnns T — 56
LT T —— 56
BIAOEs BV N BIES o smsismssssmismsessiniresssses st S s S e 57
INIEE GUIAC VANIES ..ottt ee et ee s as s e s et eaen 57
VIGVS et seeeeeeseetss s er s saras e mss et oo et s s na s enen s s s s assae s e aeasetasssanas 38
Variable Inlet GUide VANES..........c.orvvvrreeuineisinccecseeesecsce e eene s s eeseees e sesaeesessanns 58
COMPIEeSSOT PTESSUIE TAtO «.....vvermsesruerienessessessensinsseesreensssesssssesessesessesesssessssssesassessmes 58

Turbines Of BNEINE. ........ccvceuiccrreee i risssesss s ssssis oo sacese s sesess s emeeseneen s e rees oo 60



Cornpressnr Tiekans TN R aomicsmmsmmosete s b s e a s S e iansnarsd 61

Leper L Bite N . i s e e B R S 62
Combustion Chamber .............. N T T 63
Exhaust SECHOM «....coeeveeeecieciaeecre e s i S SRS 68
ACCESSOTY DIIVES ..o eccntet ettt ees s ettt e s s e es seeesassrenesesseeneres 69
Engine Antl Icing SYStem...........occovviiieiiieieieeeeeceeceeneeeesee e ve s SR 71
Chapter 3
Helicopter ACTOAYNAMUCS ........covvverriiierriies e sersesae e seesne s enseeeesensesesesssse e 75
Al]’fOllS., ........................................................ 76
Airfoil SECHONS ......ovvvvnrvrcrnrimiisreeee s sersssnnons s — e 7
Rotary Wing L R —— . 78
Relative Wind.s.oSvasmmmnasiassins . 30
Anigle ol AUBCK. o wumvns s aas i ymssessssssons vt B comremnsransss, 83
Arigle ol TRCIdEHEE s i memennsassssmsgrsssner e eesmsrensess 83
Total Arvodyriainic FOTEE s Y O, Vs, STrr A 84
Pressure Patterns ........ooooecievivinvineinee T T TL 85
Centrifugal FOTCE .....ovvviiiiierniiiteiestcem e e e een s IR v sunsmmmsissimacsvisied 87
ROLAUONA] VEIOCTHES. ... ucerremrsecerrrernesnnetean e sieas et e oor s cesesseeeseesssrssseansensas 90
Ground effect ..........couvirienmrirecreerieeseesiseed e e et eerererar s 92
L T T T . W . < 95
ANH=TOTQUE ROUOT . cvssuisiiniinesininimmisgosssnssosMarerserss oos sasesssssopsrnorsmeatronssresss smrsesessssnsens 96
Tail Rotor Dissymmetry of Lift.... .o ool ceresesceseseessseessessseesesssens 96
L_apter 4
Ll L L . . A =, 99
Principle of Oporationgg Ny s s s s s st s stseis it 100
T IR0 . G M e S S S SO PSSR YRR 101
COMPIESSION SIUIE . oottt s e ses s sesaa e st aonbeses sesssasans 101
POWEE SITOKC......come ettt sttt e ee s s vas e mnnns 102
VAIVE TIMUDNE ...eooererieniiniireeeesiene et ee ettt re s s st st st eesaes s s s saenemsas s e rersresannen 102
POWET ot ettt e ettt e et et n s s ee e an e e e 103
Indicated HOrsepoweT (THP) .......c....voveecrieeii et st es s s 104
Friction HOrsepower (FHP) ........c.coocouuioiiome s eeeeseeeseeeses e smessseeees s oo esesnee s 104
Brake HOrsepOWer (BHP) ......cccvvvivuiiimiiinceienriemn st en st st see s eessonaesenassemesseeen 104
Cylinder AITANZEIMENLS.........c..ccounrioeiesiniremseaessisssssssesssassssssssssessssmssseessessessssassessass 104
L I —— 104
Honzottally OppoSEd «uvssavanamrmsress s i s e i i s 104
Engine Efficiencies...........coveerneen. O 105



Thermal EffICIEINCY ......v.c.rueruirenieceeniesiieriicie e ceesessemsesssssssssessssesssssesessssenes 105

Mechanical EffICIONCY .........oooveeereeeeeeeeeeeee e oot 105
VORIMENC EFFCIENCY......o.cosvoververnereensamssssssssnssssssreos e seoesssereesooeoesessesi R— 105
Specific Fuel Consumption (SFC).....cu.vummieeceessieereseeeeem e 106
Compression Ratio.........c...ecuciiiirniiecie oo sconsee s seees e es oo eees e, 106
Engine Major Component PATES............oc..uevveeemoeeeeeesee oo eeeesse e 106
AT sttt scni G SV HE AR ELb e e e £ s e eSSt St 106
82— 107
LT T 108
-1 s JPp——————————y e 108
B H L g o o 1 SRS——————— 109
(8741121 o 1 RU——————————— 109
L 10T DE——————————————— PP (N 109
APPENAIX ..ottt e ettt e 111
Abbreviations (Il)........oocoveemrioeeeeieec oo 1M
Abbreviations (Western HEHCOPIEr) ............oovvieimveiee oot oo oo 113



