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Purpose. This article suggests the improvement of the gualdicators of clothes for employees
of pipeline companies due to substantiation of paaters of garments design.

Methodology. The general methodology of the systematic apprdackhe design of special
clothes is used. To conduct anthropometric measemésrand calculate dynamic growth to the measure, a
standardized method is used.

Results. According to the study of dynamic growth, substdaetl of parameters of clothes design
for employees of pipeline companies. As a resuthefstudy, constructive means of providing dynamic
correspondence of clothes to human movements weoenmended.

Scientific novelty. Based on the study of dynamic growth to the meastian employee while
performing professional movements, the recommemaafior making changes to jacket's and jump suit's
garments design were worked out.

Practical value. The operation conditions of this type of clothesenstudied, including the labor
routine of employees of pipeline companies, natfiactivity, basic and additional movements andegos

Keywords: clothes for employees of pipeline companies, dyngnoiwth, design parameters.

Introduction. The main functions of the scientific bases of designing highly-effective
gas pipeline system of Ukraine are: natural gawariation of special clothes for various scope of
supply to domestic consumers and natural gaBuman activity [2-5]. Those were considered as
transit through Ukraine to Western and Centralspecific studies, which dealt with functional parts
Europe. The efficiency of the system depends omf clothes, selection of materials during package
the level of equipment’'s service quality providedassembling, without taking into account the
by experts in operation and maintenance of gamovements’ characteristics during clothes usage.
equipment for various purposes. During theWe are considering the use of clothes in the
performance of professional duties, an employeéhuman-production environment” system, so the
of a pipeline company uses a variety of tools andtudy is directional in accordance with the
devices for measurement, diagnostics, installatiomperating conditions and materials’ performance
of gas equipment, repair of gas stoves, watewhile performing professional movements.
heaters, gas cylinder units with condensed gas, Objectives. To solve the abovementioned
domestic gas installations, equipment adjustmentproblems, the general methodology of the
etc. [1]. Therewith an employee is provided withsystematic approach to the design of special
individual protective gear, including clothes. clothes is used. To conduct anthropometric
Timeliness of the topic is that the current ranfe omeasurements and calculate dynamic growth to the
clothes for employees of pipeline companies doesneasure, a standardized method is used. An
not meet operational requirements due to imperfedmportant aspect of the research is to provide
technological and design approaches of productsmproved ergonomic properties, which consist of
which is the absence of reasonableanthropometric, hygiene, psychological and
recommendations on technological and desigmphysiological indicators.
parameters of clothes. Researches resultfor design of

For a long time, the subject of designing ergonomic clothes the objective information about
special clothes including ergonomic properties issize of the body is important not only in statics,
discussed by scientists from Ukraine and othebut also in dynamics. Anthropometric quality
countries worldwide, including famous works of indicators of clothes include static and dynamic
A. Mychko, M. Kolosnichenko, Masaki correspondence of clothes to human body [6].
Onishi, Tadashi Odashima, Zhiwei Luo, ShigeyukiStatic correspondence suggests the correspondence
Hosoe, James Anderson, Catherine M. White, Zof clothes to a form of human body, as well as the
Chubarova, E. Surzhenko, that are dedicated tdegree of correspondence of clothes design to
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figure size. Dynamic correspondence takes intaynamics, designation of necessary
account customization of a particular product toanthropometric points in accordance with the
the performance of all types of movementsmethods of measurement set forth in ISO 7250-
foreseen by operation conditions (free lifting and1:2008 Basic human body measurements for
movement of arms, freedom of product movementechnological design - Part 1: Body measurement
when lifting arms, when leaning, etc.) [7]. definitions and landmarks [11], and immediate
Dynamic effects are used more widely tomeasurement in positions at which the largest
determine the volume of functional widening dynamic growth to the measure is seen.
while designing protective, special and sports During the research, five parallel
clothes. It is important to consider this while researches were made, with the help of Wh;thx
designing clothes which should not only provide X%, X;°, X%, X;>were determined. For each *j*-type
protection from dangerous and harmful productionof movement, the research the calculation of
factors, but also comfort during working processarithmetic mean, calculation of ordinal error mean
[8,9]. square (estimation of parallel research error) and
In order to substantiate parameters ofverification of homogeneity of variance by
clothes design for employees of pipelineCochran’'s Q test Bwvere performed.

companies the conditions of its operation, Verification of homogeneity of variance
including labour routine, the nature of movementsperformed by Cochran’s Q test G

in accordance with the duties, were analyzed. Sf

Analysis of employees’ movements allowed to G.= o™ (1)
reduce the most typical poses that are different Zu:lw

from the basic anthropometric provisions. During 2

the research, the following was determined: a list Su max —maximum calculated dispersion.
of basic and additional movements of an The fulfillment of the conditiorG,<Giapie

employee, places of measurement of figure sizgy f, f,) is checked. In case the condition is
measure in dynamics, movements with maximuny|filled, then the process is deemed to be
values of dynamic growth to the measure. Torepeatable.In case the condition is not fulfilléd,
obtain numeric and qualitative information thatig necessary to increase the number of parallel
will describe changes of body size in motion, researches, or to increase the accuracy of vasiable
comprehensive anthropometric researches Wergontrol, or to change the control method in
made. The measurements program include@eneral.

determination of dynamic measures and Tabulated value of Cochran’s Q t€3tis
corresponding static ones. The research was maggtermined by reference data [12] and depends on
with five parallel researches. Characteristicshef t gparameters—significance valgeE 0,09, f, —

test person: male, engineer of tH eategory on  numbers of degrees of freedom of each estimate of
operation and repair of in-house gas equipmenfgrdinal dispersion f(=m-1), f2 — number of
working experience — 22 years, age — 40 yearghdependent estimates of dispersion.

old, with the following size/height parameters: During measurement of measure in statics,

height — 182 cm, chest circumference — 88 cmyg|ye of Cochran’s Q test=0,95, m=5, andf,=4,
waist circumference — 76 cm [10]. The maing_ =0,192, with 95% probability.

criterion for choosing the test person was a long- After verification of homogeneity of

term working experience in the company, whichyariance, standard deviation was determined,

development of recommendations on the clothegg|cylated, absolute error volume (when measuring
design parameters and configuration of patterns on.

typical sizes of male figures. During dynamic With the help of measuring tafX; = 0,01
measurements, the following problems werecm)and ratio error volume were calculated.
resolved: identification of a set of basic andCalculation example is given in Table 1.
additional movements of an employee of pipeline

company, choice of figure measuring points in

Table 1 Mathematical expressions and calculation examplef statistical data processing figures (as
exemplified by Movement No. 1)
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N ¢ statistical Calculated value for Movement No. 1
ame of statistica Figure formula Designation of changing measures*
processing flgure Wb Wi Ssh Uag Al Swi
m
. . X$=>X"Im
J
A]f't:]‘m]f“c mean Com 38,82 | 43,42| 5154/ 118,02 66,64 27,38
of the figure m — quantity of parallel researches;
X"~ measure volume.
. m 2
Ordinal error 2o 1 (XT‘— X ) 0727 | 0217| 0253 0027 0108 0,217
mean square T m-1 & VN i
- —
Standard s - Zm(xi Xj)z 0,3813| 0,2083 0,2249 0,0735 0,1485 0,2083
deviation volume Sy
m{m-1)
Random error AX ndom = §y i,
volume by t; — tabulated value of Student’s test, for-:068 | 0,583 0,630/ 0,206 0,40 0,583
Student’s test five researches & 2,8
—AVY2 2
Absoluteerrorvol Men_m(jrandom-i-m(j ’
" 8,457 0,754 1,024 0,012 0,1699 0,7%4
ume sz
 random— fandom error volume
gen
Ratioerror &= Xl [100% 2,178 1,735 1,987 0,009 0,25p 2,792
i
*Width of back,Wb; Center back waist lengthyl; Slash shoulder height of backsh;
Side waist to flooryag; Arm length,Al; Knee girth,Sw{10,11]
The difference in volume of measuring d2
dynamic and static measures is a dynamic effect or d =—_-100% (3)
dynamic growth. Its volume can be measured in X,-
centimeters (absolute value) or in percent (redativ d R _ _ _
value) and is calculated by two formulas (2) and j relative dynamic growth of ‘" person

3):

a — D S
d?=XxP-X5,

[12].

)

dj." absolute dynamic growth of “j” person;

X J.D measure value in dynamics of “j” person;

X ]S measure value in statics of “j” person;

Table 2.Dynamic growth to the measure while performing typcal movementsof employees of

The values obtained are given in Table 2.

pipeline companies
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Measure volume,

cm
Schematic Volumes
illustration of Charac.tenstlcs of Designatio 2 to WarQS Dynamicgrowth
movements of dynamic pose of n of 2 dvnamic
. : 0 £ y volumetomeasu
employees corresponding changing RS < growth re. o
while doing movement measures & S, 7
work 2 E
c R
XC X d d medium
1 2 3 4 5 6 7
Width of 36,1 38,82 | 17,5346 7,54+2,178
back
Center back
waist 42,6 43,42 1,9249 1,93+1,735
length
MovementNo.1
(i=1) Slash
shoulder 51 51,54 | 1,0588 1,06+1,987
Legsapart, corpus | height of
isslightlytiltedforw | back
ard, : :
handslaidforward | Side waist | ;7 5| 17802 04426 0,44+0,009
andbentatelbowata | to floor
nobtuseangle
Arm length 66,5 66,64 0,2105 0,21+0,255
Shoulder 27,4 27,38 | -0,073 -0,07+2,752
girdle

12



Art and Design Nel, 2018

HayKOBHH (haxoBuii xypHAT Texniuni nayku. Mucmeymeosnaecmeo.

Table 2 continuation

1 2 3 4 5 6 7

Width of
back
Movement No.2 (j=2)] Center
back waist 42,6 45,10 5,8685 5,870,003

Fullbodyframetilt, length

kneess lightly bent, Slash
hands put down or | shoulder
bent at elbow.Single| height of
support leg back
Side waist
to floor

36,1 48,44 34,183 34,18+1,295%

51 54,52 6,902 6,90+1,382

117,5 118,74 1,0553 1,06+0,014

Width of
back
Center
back waist 42,6 43,80 2,8169 2,82+0,234

length
Movement No.3(j=3) Slash

Knee bending with
one knee loan. ﬁggﬁfi; 51 5422 | 63137 | 6,310,021
Bending angle is back

45° Hands slightly | Sjge waist

36,1 50,28 39,28 39,28+0,023

at the elbow
Arm length 66,5 69,04 3,8195 3,82+0,913
Knee girth 38 44,34 16,684 | 16,68+3,313
Waist girth 79 79,36 0,4557 0,46+0,174
Width of 36,1 47,4 31,302 | 31,30+0,041
back
Center
back waist 51 51,38 0,7451 0,75+0,009
length
Movement No.4(j=4)|  Slash
shoulder
N - pootiel | 426 | 4352 | 21596 | 2,1620,692
Sitting position: legs g
bent at knees at 80-|___Pack
90°. Hands laid | Sidewaist| ;.5 | 118651 (9532 0,95+0,194
Arm length 66,5 66,4 -0,15 -0,15+0,65¢
Knee girth 38 41,48 9,1579 9,18+0,484
Waist girth 79 79,24 0,3038 0,30+0,027

Table 2 continuation
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Movement No.5(j=5)

Backlying: straight | - Width of | 36 | 43 08| 13795 13,79:0,01
legs, slightly raised back
body frame, hands laid

forward and bent at
elbow at 100°.

Movement No.6(j=6)

Stairs climbing: one leg  Width of
is straight and the other  back

one is bent at 90°, handls
laid for ward and
slightly bentatel bow

Provision ofdynamic correspondence of calculating widening while designing clothes. The
system “human-work clothes” for use in established dynamic growth as a result of
environment is one of the relative objectives ofergonomic researches, allow to determine rational
designing clothes for employees of pipelinewidening and constructive means of dynamic
companies. Therefore, to create high-qualitycompliance for shoulder and belt clothes for
designs it is important to make experimentalemployees, and can be recommended for use while
researches on changing employee’s body measudesigning range of special clothes that meet
in terms of dynamic loads. Dynamic growth arerequirements while in operation.
determined bythe change of human’s measure The next stage of work was the calculation
volume while performing the specified of absolute values of dynamic growth to the
movements. The maximum dynamic growthmeasure, based on their maximum in percentages,
volumes are given in Table 3. the results of calculation sare given in Table 3.

Dynamic growth to measures, which are
typical for defined movements, are crucial for

36,1 49,1 36,01 36,01+0,00

o

Table 3.Maximum dynamic growth volume

Name of measure, designation Absolute dynamic Dynamic growth volume, 9
growth volumecm
1.Width of backWb 4,99 39,28+0,023
2. Center back waist lengtid/I 2,6 6,10+1,955
3. Slash shoulder height of ba8sh 3,52 6,90+1,382
4.Side waist to flooryag 3,36 2,8610,269
5.Arm length Al 2,54 3,82+0,913
6. Knee girth Swf 6,34 16,68+3,313

The obtained values allowed to makeeach. This figure shows the position options of an
changes in clothing design for the employees ofdditional adjustable part in the form of a pleat o
pipeline companies (jackets and jump suits), inthe jackets’ back details.
particular, Figure 1 provides the schemes of Similarly, recommendations for
configuration of back patterns of male jacketconstructive means of providing the dynamic
including the increase in its width in the process correspondence of clothes to movements of an
exploitation to the absolute value of the dynamicemployee of pipeline company during the
growth with the total value of about 5 cm, which is performance of professional duties were
divided into two symmetrical pleats of 2.5 cm suggested.

14
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person instatics and dynamics was made, followed
T by processing of results using mathematical
statistics methods.
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OBIPYHTYBAHHS ITAPAMETPIB
KOHCTPYKIIII OAATY JJIA MPALIIBHUKIB
T'A30TPAHCIIOPTHHUX KOMITAHIN
T'AJIATAH T.B., BAPKOBCBKA T.O.,
KOJIOCHIYEHKO M.B.

Kuiscokuii HayionansHuil yHisepcumem mexHonozit
ma ou3aiiHy

Mera. B cmammi  3anpononogaHo
NOKpAawjeHHsi ~ NOKA3HUKI6  axocmi  o0s2y — Ons
NpayieHUKi@  2a30MPAHCNOPMHUX — KOMWAHIU 34
PAXYHOK OOTPYHMYSAHHS. NAPAMEMpPIE KOHCMPYKYIl
Oemarneil.

Metonuka. /[is upiuienHs nocmagieHux
30600Hb  BUKOPUCHIAHO  3A2ANIbHY  Memoooozito
CUCMEMHO20 nioxooy 00 NpOeKmy6anHs
cneyianbHo2o 00512y Jlns npogeoeHHs
AHMPONOMEMPUUHUX BUMIDIOBAHL MA PO3PAXYHKY
OUHAMIYHUX ~ NPUPOCMi@ 00 POMIDHUX  O3HAK,
BUKOPUCMAHO CIAHOAPMU308AHY MEMOOUK) .

PesyabTaTn. 3a pesynemamamu
00CNIOCEH S OUHAMIYHUX npupocmis
00IPYHMOBAHO Napamempu KOHCMPYKYii 0052y Oisl
nNpayieHUKIE 2a30MpPaAHCROPMHUX KOMIAHIL.

HaykoBa HoBu3HaA. 3a pesynomamamu
00CniOdNCeHH OUHAMIYHUX NPUPOCMIB 00 POIMIPHUX
O3HAK NpAayieHUKA NpU SUKOHAHHI NpogheciiHux
pyxie po3pobneHo pexomeHOayil w000 GHeceHHs
3MiH @ KOHCMpPYKYil Oemanen Kypmku ma

HanieKOMOIHe30Ha ~ KOMNIEeKmy ooszy. Ak

16

OBOCHOBAHHME ITAPAMETPOB
KOHCTPYKIMHU OAEXAbI IJISA PABOUYUX
T'A30TPAHCIIOPTHBIX KOMITAHUW
I'AJIATAH T.B., BAPKOBCKAA T.A.,
KOJIOCHUYEHKO M.B.

Kuesckuii nayuonanvHulil ynigepcumem mexHono2uil u
ousaiHa

Hens. B cmamve obocHosano ymyuyuienue
nokasameneu  Kawecmea  00excovi 01 paboyux
2a30MpaHcNOPMHBLIX KOMARAHUT 34 cuem 0O0CHOBAHUSA
napamempog KOHCmpyKyuu oema’ei.

Meroauka. /[na pewenus nocmagieHHuix
3a0aHUll  UCNOTBL30BAHO  00OWYI0  MemoOONI02UI0
CUCMEeMHO20 nooxooa K NPOEeKmMupo8aHuio
cneyuanbHoll 00e#cobl. Jlns npogeoenus
aHmMpoOnoOMempuiecKux — usMepeHull U pacvema
OUHAMUYECKUX NPUPAYeHUll K pasMepHbIM NPUSHAKAM
npuMeHena cCmaHoapmHas MemoouKda.

PesyabTathl. Hcxoos uz  pesynbmamos
uccne0o8aHus OUHAMUYECKUX npupaujeHui,
000CHOBAHbL NApaMempbl KOHCMPYKYUU 00exrcObl OJis
pabouux  ecazompancnopmublx  komnanuti.  Kak
pesynromam — UCCIe008aHUNl  ObLIU  PEeKOMEHOO08AHbI
KOHCMPYKMUBHbIE cpeocmea obecneveHus
OUHAMUYECKO20 COOMBEMCMBUSL 00eHCObl OBUNCEHUIM
yejoeexd.

Hayuynasi HoBM3HA. Hcx004 u3 pesynomamos
Uccnedo8aHus OUHAMUYECKUX npupawenuii K
DA3MEepHbIM — NPU3HaKam  paboueco 60  8pemMs
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pesyiomam  00CniodxHceHb  OYIU  peKOMeHOO0B8aHI
KOHCMPYKmMusHi 3acobu 3abe3nevenHs OUHAMIYHOI
8I0N0BIOHOCMI 00512y pyXam IOOUHU.

IpakTuuyHa 3HAYMMIicTh. Bugueno ymosu
excnnyamayii 0aHo2o 8udy 0052y, 30KpeMa Peicum
npayi NpayieHuKi6 2a30mpaHcnoOpmHux KOMNAHIL,
Xxapakmep OianbHOCMI, OCHO8HI Ma 000AMKO8I pyXu
ma nosu.

KarouoBi cnoBa: o00se ona npayisnuxis
2a30MPaHCNOPMHUX Komnanii, OuHamiuHi
npupocmu, napamempu KOHCMpYKyii.

17

6bINOTHEHUS npogeccuoHanvHvIx 08UdICEeH U,
paspabomarvl peKOMeHOayuu NO GHECEHUIO U3MEeHeHU
6 KOHCMPYKYuu 0emaneii KypmKu u NOTyYKOMOUHEe30HA
KOMNIEKma 00edicodl.

IMpakTuyeckass  3HAYUMOCTb.  /3yyensi
yenogusi dKcniyamayuy 0aHHo20 8uda 00edcovl, ad
UMEHHO, peoicum pabomoi pabouux
2a30MpaHCNOPMHBIX KOMRNaHui, xapaxmep
OesamenbHOCMU,  OCHOBHbie U OONOJHUMENbHbIE
O0BUIICEHUSL U NO3bL

KuroueBble cioBa: odedxcoa 0na pabouux
2a30MpaHCNOPMHBIX KOMNaHui, OuUHamuyeckue
npupocmel, napamempsl KOHCMPYKYUU.



