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Orieinal Article

Aircrew latigue in
transport aircralt

San Ldr Indranil Chakraborty®

ARSTRACT

A study was undertakenat a transport sguadvon toevaluate the nomber of Towes o set ol aivrerew Tew for s
davy indilTerent typas ol sorties, and total duration of tme thisset ofaieenes remaaoed godaty inaday, 1w
(ot thal Dying o wod oty Goee Tor Boute Troosport Role (RTH ) srties were maximum. Number of
take-olt and lunding in o day was also highest o TR sorties. Guesbionnacic suryey amongsl mircrew
vevealed that sirerew Tound WK, Training cross conntry (VOO and formation soriies highly Ealipgaing,
Views af aircrew on variows wransil facilities were obtained, and airlields with best and worst transit

abrerew Facilitios were identilied.
LIASK 2000 S50 : 17 - 24
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he fixed wing fleet of Indian A Dorce

plivs woeilal role in north-cast sector of

India Magor share of the flyine task 18 carmed
out by AN 32 squadrons stationed at a major Adr
Forve Base in Assam. A study owas conducted to
understand the diverse Mying aenviies underaken
by one of these squadrons and the degree of
flying fmtipee experienced by the aircrew,

Peace Hme mole of the squadron can be
broadly divided ima o) Air Lozistics (b Houte
Transporl Role (RTR) 1¢) Tainine. A |ogistics
invelves fliying o Drop Zones (T3 or landing at
Advance Landing Ground (ALY, for supplyving
ration o local civil populuticn and military bops,
Thiz mvalves flying throngh monmiaims ferram at
lowe level, and dropping several tonnes ol goods
at o particular spot. The wemther temams bad af
mast of the trmes Landing condinoms a1t ATLGs are
primative, Mavizanon 16 mamly vasual and 13 1akes
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a lot of flyme hours 1o become Tally operitonal
al some of the DF< and ALGE [L].

RTR mainly invodves Dlyang from the base to
varwops  airficlds ol the counlry. U involkves
exteasive fivine, very akin 1o that of dimesng
arriines. However, the flving task invalved are mang
sarsed amd are cxecuted 2l wovery slont notics: It
usgatly mnvolves stdving away from home base for

sevierul davs

Truining tusks in the squidron involves
trarming of newly posted airerew as wall i senior
anergw.  Different  training sorties:. which  are
urdertaken o the sguadion aee termed as
Compauanon Trasnng (CT), Trammg Cross Chuntry

Ciraded Spoefalise (Av Medti, 9% Segn AR,
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(TCC), Tovw tevel (LL) and Formanon (FORM)
These mvolve both day and night sorties, Ajpari
from these, there are Arcraft & Engine check
(AE&S] sorlies

AN 32 aoreratt s flown by 8 set of four
aircrew: Prlot, co pilot navigator and tight engirec,
In TR sorties, the compasition ot aircrew usiaally
rematng fined [ the ennee span of ["|:.-ir|&1 task
while i ather sormes, it may change from somie
10 worfag.

Thix study was conducted e determine the
amount of flyving carmed our by a set of wrerew
in 4 day and the tal duration of Hme this o of
aircrew i on duty, The views of aircrew on the
subject were obtained throuph & questionnaire
hl]r\'l.":.'

Materiuls and methods

The study was conducled in one of the AN
32 synadrons in the Nurth Faer sector Total flying
carried out for @ month was studied by consulnng
the Authorization DBook of the squadron. The
surtics were grouped under three main headings:
Adr logistics, RTR and traiming. The sortics Mown
by a set of crew in a day were clubbed wmgather
and termed as composite sortie. Toml flving time

and number of sorties Town were determined. ‘Total
duty time was caleulated from the ime of briching
ob arcrew W one hour after last lunchng. Averages
of total sorties Hown, Oying time and duty time
were caleolated. Maximuom value of number of
sarties flown, Myinpg ome and duty lime were also
deternmued. A questionnaire survey was conducted
amang arcrew 10 deteemme their views ubioul
wrerew fatigue. They were hsked o grade difTeren
types of sorlics an the basis of Tiligue associated
with them, and wentity the sortics for which there
wis 1 need to revise flight duty limimations, They
were also asked whether they were able by cope
up with the (ying schedule for the month, Therr
views un o transit aircrew  (ocilities avalable in
different airtields were taken, and the best and
worst airfields in terms of transit alcrew Iacility
were identified

Kesults

Fotal number of sortes flown hy  the
squadron in the particular month was 3104, our of
which, 293 sorties were tuken into account for this
study, Out of these, 118 sorties were of Training
group, 120 of RTR group and 55 of Air logisties
group. Tial number of composite sorties Hlown
were |48, out of which 77 were of Training Zraup,
43 of RTR group and 26 of Air logistics proup
iTable 1).

Table 1 : Details of sorties

INDIVIDUAL SORTIES
Type of surtic Mo, ol sarmies Huours Tevan
Adr lopistics 5 5306
RTR und zllied flying [ [ 5540
CT and alited fiving 115 (RESUE
Fertal 293 33710

tnel B Aervaspace Med 441 1), 2000
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COMPOSTTE SORTTES

Fype of surtic

Mo of sorties

Aar lopisties
HTR
Training sorties

Total

2

In Training group, average number of sores surtie was 530 hours. Average duration of duty
flown by o osel of crew per day was 1.5, and howrs for ooset of crew per day was 3.54 hours,
maximum number of sorties inoa day owas 4 and maximum duration on duty was 830 hours
Average duration of a compasie sortie was |29 (Table 2}

hours, while maximom duration of a composie

Table 2 : Analysis of sorties

Sortes flown Hawrs Mown | Houwrs on duty
Training group
Total 118 114.00 x2S
Average L5 |29 354
S0 Ned 047 1.50
Maximum 4 530 BH}
RTR group
Total 120 165940 35230
| Average 2 346 730
| 5D 145 214 2
| Maximum 5] TAS 1615
| Adr logistics group
|
Tistal 5 53405 125085
| Mverage 21 203 440
sD 12 D32 147
Maxmmum 5 4.15 R0

Ind J Aevospace Med 43( 1) 206K
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In RTR sroup. averaje member of solics

5 7

Miwn by & set of ciow per day was
msimum number of

amd

soriies moa day wos h
Averige durabion ol a comiposite sortie was 140
howrs: whde -masiaminm Jwation of COTP T
e wiss TS hours _"l.'n:r.u!_'e'. duranon of duts

heswers for o set Of crew per day was

I T Mt

and maximuam doranon on duty was 16015 hours

In Adr lopstes group, averape number of
I dnd
wis 5
JAXE

Sothies Mown by a set of crew prer iy s 2

Masunum number of sorbes oo dal

Averane duration of 4 eomposie sorlic wis

nours, whide masimoem durition ol VTSI
Fortie way 05 honirs Averoge duranion of dury
howes for aoser of crew e oy was 449 owrs,
il maimum duration on ity w5200 Bowrs,

Acteral ol 40 wirerew responded w0 he
quesnannaire swevey,  There wee |7 pilists, 6
mavegitors wid L7 fhehe enioeees. 19ans fommd
Fistrnution (both day aned mighty ltighily
Boloiwasd By BT and TEC sonins
Mavimitdes wied Mgl enpineers fousd RTR soies
febe Iy fatpning, fodlowed ey il Fevrmaetion
soties {Table §y

SEAWTIEY

[ty

Fable 3 Fotigue level of different sorlies

Twpeal sortie RIS MNuvisnbor Flt B
KR f o b
TOC & 5 -+
CT day 3 3 3
CT pight ] 4 6
A Lopistivs 5 5 7
LL duy 5 3 3
LL nighr = & 5
Eurmarion day 4 fi 7
Formatian night b 0 -3

® iGrading sgors;

2UWE pilets and STPF navigators found RITR
and formation flying 10 be the cause of arcrew
fatigue, and wanted a revision n the fiving lime
limitatians in these caterones 71% flight enemesrs
tound RTR sorlics 10 be the main cause nf arcrew

| =least fanzuing, 10 = missr fatizuing)

fatigne. and wanted u revision i the Myirng dime
imitations. For other types of sorlies, (Here was
negligible: demand for sevision of Fying time
lirmitaerons (Table 45

fied LA erovpdie Med 9080, 2000
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Ve fatigne in sevpssesnrt elbrereaft = Tnedraii!

Tuble d : Hequirement of revision of fiving time limatations

W e | 1L Formatdn Adr Ingsties
Pl T 17 5 i I 0 ] i
Naviior =i i I il ¥ i 0]
Fl Engineer (n=17} I [ i () i 0

When asked about ther abality o cope up
wih duily Tulipue levels, 17.5%  pilots, 175
mivigators andl 4159 Thphl  engineess weie
gxperiencimg fangne which they were unable by
cope up with most of the doys of the month, B3
pilos, 83 novigmors and 53% theh enprineers

were unable 1o cope up with Batapuie e scafrie lJ.i:l,'h
of the month, 17.5% polots and 6% thight engineers
were able o cope up with fatigue all divs ol the
month. The oversll Dgores for all the airciew were
2R 6% and 1 respectively | Table 30

Talile 5 : Ability to cope up with flving fatigue

Pilin Navigamir By Enginier Civiseall

=17 (ri={3) =17} {n=i0y
Wlost of the days O3] 177 3] B3 L7%:] Tl41%] 11289
Some dowvy 1|65 40 (13 [Bi%] 535 25| 63% |
Kever O3 1755 il | [6%] e | LORR

A for transit pircrewe facilities, olficer mrerew
foural aircrew rooin, trans port, aceommodation and
fond to beof satsTactory gquality i most @ bases,

Tramsit  snacks were found o be of helow

salisfaclory standard. Nog-officer aircrew found

arrcrew roome (where wvalabler, wansport, ransi
accommodaton and foaod o b ol sabsTuetory
fevel. They too, found transit snacks webe of poor
quality in most sic buses, (Table 0).

Fahle & : Transit aircrew facilities

{tficar mrcrow Cather nircrew

(X 1= least satistacion (% 0 = most salis ooy
AIrCrEs PO A 4
Transit snacks 3 3
AdrCren wansport A b
Tramail aeconmsdation 4 fi
Transit Tl 5 |
R = Eeast sansloton XXD = amest satisfactory

gl J Agrospace Med 4711 2000
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Cifticer wircrew ol s squadron tound
Hushimaia, Pune and Bangaloie to have the best
st mirerew Totimes, and Apm, Barrackpore amd

Palam 10 have the worst transet arcresw  facilites

(Pable 2 Mon ofhcer wrcrew toond  Jodhpor,
Cruwahati wd Baopur o have the best wansit
wirerew Pacihilies, while Jmsalmer, Maliva ol
Suratzarh to have The worst  feansi airerew

s ilities

Fable 7 7 Avrbeld with hest amd worst el sircrew Tcililies

est

Waorse

O Tt AT e

(e mrerew

Hlashimaren, Fune, Bangulone

Tewthpar, Caaiabirn, Kanpu

Avpia, Bareackpsone, Pulum

Taesabmer, Maleya, Suralparh

Discussion

Transport  squadrons of  TAF  play  an
I.HIiIII}III.::\L'lll. rirle i

coimmuncanen amd carriape of passengers, Thar

terms of  lugistios,
role 1 the nonh eastern and noheémn sectars ol
the country is further enhanced due 1o the
geopoliticd]  situgtion of these regions. AN-32
arceatt s the main workhorse asad tor varios
tasks in these sectors. Howewver. very httle has
been discussed about ancrew fatgue in AN-32
sapradrons of TAE In this study, vanooas problems
taced Ry oarerew have Deen hroughr oo

Aversoe flving sk miven woan AN-32
squadron 18 about 300 hours of flying. our which
G0 howrs comprise of might fiving. Within this time
frame. the squadrmn has o carry out its varied
rodes e ramng le@sncs and roure TrAnNsporL
With decreasing avatlability of awcraft and fully
vperational pilots movalley. flving, and adverse
weather conditions, 11 becomes diffieult o carry
ont the commiments of the squadron

Manua of Air Transpor (MATO) (TAP 3314
privvedes pindelines for dury boars of  ransport
arrerew [2] Tv states that total flving hours should
bre hrniitieed 1o sia by per day, extendible to gight
homirs, However, i cose of any (atigoe, the crow

can decude mal ey Hy, aned abort the lask given,
Foral permissible dury perd 8 tken as N hours,
with maximum of 10 howrs. However, in case
aircrew fatigue these perods can be reduced os
per reguremenl,

Loy the presenl study, Nying hours of o AN
AT squadron ino a4 month has heen analbyscd. 1
seen that TR and alhed ying tasks like casoalty
evacuation ferry and VIP commitments form the
masimum number of sorbes (1200, Tollowed by
rratning sornies (PR Adr logisties sorhics were less
in number (33) However, in terms of composite
siorties, 0 which the compogsition of the crew
remained the same, maximuam member of sorties
were of raiming proup (777, ollowed by RTR (45)
and Aur logisnics (260, In rerms of flying hours, RTR
growp clocked the maximum with 16830 hours,
fonllowed by raining growp with 114,30 hours aml
Arr lamisnes gronp o with 53.0% hours, Average:
flving hours 1s the maximum for aircrew fying KR
sorties (3406 hours).

Maximum duration flown by a set of aircrew
in wduy for the month was 7.45 hours. 1 occurned
in a4 RTR sortic. Maximom duration ol (ving, Tor
a raming sortie was 530 hours, while for Air
logistics it was 4,15 houwrs. Thus, Ayving hours for
thie three diflferent gronps were wilthin the inasimum

fncd J Aerospace Med $40 ), 2000



permissible Hodt Lo down by MATD

Avermpe duly tme for TR proup was st
hisirs: or Aar logistics prowp iowas 449 Jwurs,
wnd For traaning geoup it was 359 howes. Masimm
duty tie, o sel of crew capeneneed e dha
parlicalur month  was T0lS hoors for g WK
s sorhe, SO tar Aar lopistes sorhie and
B B tramming sortie. Thus, in BTR group,
average duty hows extended alinost to the Lo
of 8 hours, while masionm duty houes onee ereeed
duble the et I fact, the limn of B hooes was
erossed i case of 206 composite BTR sostes (ot
of o ol of 45) I case of wwmng and Aar
logisties compeasate sorhes, dury tme limae was
exceeded only once for each group This mdicates
that BTR sorties at most mstances are Lkely w Jead
I Fatigoe of aircrew,

Mo limtation bas  been set by MATO
regarding number of Lake-ofT and landing per day,
Average number of indings for WTH, Aar logisncs
and traming sorties were 145, 2 and 1.5 respectively,
Maximumm number of bandings for a set of creseo
aday for the month waz 6 This agan occurred
ina RTR composite sortie. As take off and landing
are the most eritical phases of flving. they impose
considerable workloud on the wireresw, Take-ofl and
landing conditions a1 ALGE are qunte formidabla,
with very less eround tor compromises. There s
A requirement 1o determine e number of somes
that can T carried i different types of Tying
comditions and terrain. and proper suidelines set
for the same.

It bas been proved that in o fully rested
individual, performance rises in the Orst five hours
of waking. It then precipitously falls over the nexr
few hours, and levels off around 16 hours |3]. As
far a8 the time of the doy i5  concemed,
performance rises during the day, und Galls durng
[aths t:'l.rcn'inf__r_ and overmight to reach s nadie at
0500 h. These observations must ke Kept in mind

Ind J Aeraspace Med 1101}, 2000
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saquadron, proper rest schedules are difBeule 1a

sudden given  ta  the
fidlivey By thie aercrew Thes oo lead oo camualanve
fatigie of the crew

Unestionnaire survely carmed ont

frepeoartant

AN

aircreswy revealed  cermain Lacts about
arcrew {atigue, Fopmation fyune, which is usunlly
ol shert dugatien, waes tated an laghly Galipwoy by
et all serereae Palors and navepators found TR
soriics was causing moderate degree of Fitigue
Flight copmeers rated those sorties Lo be hrghly
fatunng.  Areresw had  commented im0 the
fuestonmare that lack of proper o ordination by
leading ot loading agencies, unrealistic breting
thee, wnplanned  competiments wnd  unschiedoled
sortics contribute o the Dtivoe level e RTR
sorties. Mon affieer arcrew had commented on the
noR - availability of housing o then
famihies within the campus, which muke them
vulperuble W worries and mentad Balivee whils
awiy from base. Chiite a number of arerew winied
arevision in the tlight duty time limitatons o RTR
und formation sorties, This again prisved the poind
that these two Tvpes of sormes were leachng 1o

considershle degree of

tacilities fiw

fatigue among aircrew:

It sas aldrmung 1o oo thar 28% of all
aircrew found that they were unable 10 cope with
fatipus asspciated with datly Aving, 03% Of ancrew
were feeling fanimued some davs of the moneh. Vary
few aircrew {10%) did not Fecl fatizued throwehout

the mointh.

Transit guerew taclities reguired improvemeant
im sk ol the gir bases, While most of the Tacilitics
were of average smandard, transi spicks wers
found e be  lacking arrfield It oae
dishearening to note that aircrew had commented
in the guestionnatre that al some places, even i
olass. of warer or tea was npb offered 10 rercw
during stop avers, Non officer airtrew. commented

In miast
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thal proper transinrerew foom was avarkabile unly
al Palam. while tranen aCcomrmsliron was ofen
dilfwunlt 1o get due 1 misuse, or Mo .J».Jilu'rulsry

o accounmdanon meber,

].Iqul"']'lnrl JIFCT e deserve i feab i
semimendation lor thew wole prowiding service
et face of Tl of shon o, [lowesd), a8
this wtudy s shown: thes
requie a thorough re tunking At annelysinge the
data o Myeng fanigee present smong aircrew of

Ulraradronal sguadrean, 1 i Oine Uit <ome coneiete

devisnnsg are Laken to decicase the s Wrmiang
awrwrew.  The mman thiust dreas will b pripen
Planmae oF serties, pioper Go ordipation of szl
handiing
nipnwiement ol rans

spenuies,  realistic  ask allistienl,

direw L lities. ol

pravidme basic facilties ke sccommodation g

hoime buses.

Canclusion

Fabgue is an nberent siress of  gviglhon
duniss. Eiutie schedules, mosse and vibranons,
detrinreniul conditions,  dificult
terrain and associaed personal problems are |(hely

EM T e i

24

Hying  schedples

tr take therr will o the

Pherelore. i aviation. fangue is alwavs i frente il

RARREETRIRT 4

IO,

Hivean wo fhight sufery. Though Bhiene s diflieull
b determined obgectively as e s contburiog
MY pertarimes decremuenl is-eoneeraed, i mst be
the endeavonr af evervime ussocialad warh Highl
subely ke suitahle preventive M Es, =
that the wanspart wircrew lewd 0 more 1 it and
fultillange lite. Vor AN-32 irerew, there is o need o
revise TR angl forrirson Hying sehedules, plan
heeping n o view  (he!
sirviveable aeeatt and  aned
Avvresy and provide belter ransit arerew Tnsilines.

ealisoe commitments,

avatlatulity  of
Ehis will gy 2 long way i hetprig LUSLESHAE drCrew |
eocirry oo wille therr sk s Wealihier wiirh

SN P m |
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