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IMPORTANCE OF THE TECHNOLOGICAL
DOCUMENTATION ON THE SUSTAINABLE DEVELOPMENT
OF SPINNING AND WEAVING PRODUCTION

Rossitza KRUEGER' and Ivelin RAHNEV?
'Hauptstrasse 16, 50321 Bruehl, Germany
’South-West University "Neofit Rilski" - Blagoevgrad 2700, Bulgaria
e-mail: rossikrueger@googlemail.com

ABSTRACT

The whole process of yarn formation by twisting is concentrated in a miniature space whose volume
does not exceed 5 ml. The mass of fibrous material also generally does not exceed 3-5 mg. In the case of
ring spinning machines, this space is located immediately after the outgoing drafting pair, and in the
rotor spinning - in the camera's canal. The essential phenomenon consists in the final transformation of
the fibrous sheaf of parallel stacked fibres into spiral wound fibres. This is the moment, that separates
ultimately and irreversibly the spinning technological flow. First, the yarn can no longer recover the
embedded fibres with preserved initial properties and quality. This means that any technological error or
incorrect machine setting degrades the quality of the yarn ordered and reduces its market value.
Secondly, any rejected yarn, due to poor quality, damages previous technological processes. The
preparation of the twisted bundle begins with the dissolution of the fibrous raw materials and undergoes
numerous processes and operations. In this sense, from the initial formation of a uniform fibrous flow to
its conversion into yarn, the fibres are subjected to the action of various machine parts and working
organs. The setting and observance of the nominal operating mode of the spinning gear maintain the
quality of the yarn and the efficiency of the production. In our day, this requirement requires the
development and maintenance of an information system for technological management of spinning
production.

Keywords: spinning, sustainability, information system.
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Introduction

The technological efficiency of textile
production makes the connection between the
supply of fibrous raw material and the sale of
textile products on the free market. Any omission
or error leads to deflection of the specified
characteristics and user properties of the ordered
items and causes irreversible losses due to a
reduction in the agreed prices. Moreover, the lack
of adequate and optimal organization of the
technological flow leads to a distortion of the
achieved productivity and distorted connections in
the production relations. Any disruption causes
long-lasting negative effects on the technology of
the spinning or weaving process and worsens the
public and professional environment in the
workshops.

Aims

The objectives of the technological efficiency
sub-program of spinning and weaving are dividing
into three directions:

- Maintenance of machine equipment,
cleanliness and ergonomics at workplaces;

- Building of own database with technological
documentation,;

- Increasing the educational level, qualification
and skills of textile workers, technicians and
specialists.

Deliveries

A few of the deliverables that this project will
provide are as follows:

-alist of identified hazards at each facility

- potentials for productivity increase

- a list of suggestions to reduce the risks at the
facility

- a list of training needs targeting employers
and employees separately

2.Overview of the assessed sites

The activities of the preliminary evaluation of
spinning and weaving enterprises were carried out
during the summer of 2017 in the area of Southern
India. The major enterprises in which the assigned
valuation observations and conversations were
carried out are the Armstrong Spinning Mills (P)
Ltd and the weaving factory Sri Desikanathar
Textiles Private Ltd.

The manufacturing processes in the spinning
factory are: (Storing of Cotton) - Carding -

TEXTILE AND GARMENT MAGAZINE

Combing - Drawing - Spinning - Packing -
Dispatch

There is also a knitting unit within the same
premises.

There is a hostel attached to the factory - where
most of the woman employees reside.

The flow chart of the ring spun yarn production
in the Armstrong spinning mills is shown on the
figures I and 2.

The manufacturing processes in the weaving
factory are entirely pertaining to weaving of fabric
of different qualities. These are then packed into
bales and dispatched to CMT factories.

In both companies, the FTI team was well
received and the visits were made in a collegial and
friendly environment. All the questions and the
interest shown by us on the respective proceedings
were welcomed with the help of the respective
workshops. There were no signs of tension or
distrust.

The first visit was made to Armstrong's
spinning mill.

The peculiarity of the enterprise consists in
combining the two basic systems in cotton
spinning: carded and combed.

The spinning sectors are as follows:

- Preparation of spinning fibrous mixtures;

- Forming a uniform fibrous stream and
obtaining aroving;

- Spinning and rewinding yarns.

Throughout the visiting process, our observa-
tions found that the three phases in the processing
of cotton fibre materials were segregated into
separate production facilities. All production
facilities are isolated from each other. This is a
good prerequisite for maintaining optimal climatic
conditions according to the type and condition of
processed fibrous raw materials and semi-finished
products.

At the same time, it should be pointed out that
in the intermediate sector of drawing and
duplication of the card slivers there is a mixture of
lines and machines from the carded and combed
spinning system of cotton fibres, figure 1. The
simultaneous movement (mixing) of technological
flows from heterogeneous semi-finished products
requires both a rigorous and advanced technolo-
gical organization as well as a highly skilled level
of workers and professionals. Seemingly, it is not
difficult to promote simultaneously different lots of
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cotton yarns in the same work salle between
different machines. However, and because the semi
products are with the same white colour, they can
be mixed. This a specific production solution in the
considered mill. Obviously, it is not a problem for
the trained and experimented workers and

ORGANIC COTTON MIXING
FT/FTO COTTON MIXING

vV
BALE PLUCKER (COTTON)

V
BLOW ROOM (COTTON)

V
CARDING (SLIVER)

vV
Sb2 /SB-D22 (SLIVER)

vV
UNILAP / OMEGA LAP (LAP)

V
E65/E80 COMBERS (SLIVER)

<

FINISHER DRAW FRAME (SLIVER)

<

SIMPLEX (ROVING BOBBIN)

<

SPINNING (COP YARN)

<

WINDING (CONE YARN)

{

PACKING (BAG/CARTON)

Figure 1 Combed yarn process
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specialists. However, in order to hold up the
general level and the sustainability of the spinning
mill, the perspective development requires
organising long life learning and training among

the technology staff.

ORGANIC COTTON MIXING
FT/FTO COTTON MIXING

vV
BALE PLUCKER (COTTON)

V
BLOW ROOM (COTTON)

V
CARDING (SLIVER)

<

BREAKER DRAW FRAME (SLIVER)

<

FINISHER DRAW FRAME (SLIVER)

<

SIMPLEX (ROVING BOBBIN)

<—

SPINNING (COP YARN)

<

WINDING (CONE YARN)

{

PACKING (BAG/CARTON)

Figure 2 Carded yarn process
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In all production premises, there is maintained
cleanroom cleanliness as well as ceilings, lighting
fixtures and air conditioning.

Another good impression leaves the stockhol-
ding of fibrous raw materials. The stored materials
are separated in different and isolated premises
depending on their origin and purpose.

The enterprise is processing: bio-cotton of
guaranteed origin with the label of FTI, cotton of
conventional origin, regenerated polyester and
kapok. The last cellulose fibre is unique to cotton
yarn manufacturers and consumers. Similar to
cotton fibres, the kapok comes from a fruit cup and
covers the seeds of the Kapok tree, which reaches
up to 5 m in height. A characteristic feature of the
kapok fibres is their finesse, the glossy surface and
the small staple length. Due to their small length
(15-20 mm), their share does not exceed 20% of the
total spinning mixture. The resulting cotton yarns
bear the trade name "silk cotton".

The largely heterogeneous raw materials are a
condition for a diverse assortment with the same
two basic requirements: technological organiza-
tion and qualification of the staff.

An important place in the production premises
is dedicated to the presentation of samples of
defective semi-finished products, as well as
samples of foreign impurities in the raw materials:
sisal, nylon, etc.

Another good impression is the documenting
ofthe enterprise.

All main directions:

- human resources and employment contracts;

- technological batches and laboratory
certificates;

- warehouse receipts,
are kept carefully and responsibly.

The functional structure of the enterprise is also
well composed: warehouse, production, and
mechanical maintenance, technology department
with laboratory, human resources and manage-
ment. No workers and technicians are out of work.
This is an indicator of good organization, discip-
line and traditions. From the discussion held with
the executive manager of the enterprise, the expert
team identified the main current problem: the
turnover among the spinning machine operators
and especially the spinners.

The peculiarity of the professional skills of the
spinners requires long-lasting tactile manual

TEXTILE AND GARMENT MAGAZINE

actions when spinning the ring-spinning machine
or when a broken yarn is restored. This means that
the management of the enterprise and the FTI
program should focus on this profession. On the
one hand, careful selection and quality training is
needed. On the other hand, additional attention
should be paid to this category of workers:
payment, social benefits and personal prospects.

In summary, for the established facts about the
spinning mill, the following need may be indicated
to improve technological efficiency:

- Assembling each lot with a process batch of
all processes. The batches accompany the lots from
machine to machine.

- Continuous training of technicians and
technologists.

- Establishment of a procedure for selection,
training and retention of spinners in the mill
enterprise.

The second visited plant is cotton-weaving
mill.

The weaving mill is specialized for an assort-
ment of 100% cotton fibres. The surface mass of
the fabrics varies from 60 to 350 g/ m’. The weaves
of the fabrics comprise a variety of weaving
patterns with a repeat of 2 to 24 warp and weft
threads.

The current production sectors in the enterprise
include weaving halls with 56 looms, a technical
control room and grading, fabric packaging and
warehouse. The enterprise has separate offices for
administration and technologists. At the time of the
observation, the weaving mill does not have its
own warping and sizing department. Weave warps
are prepared in another plant.

In the quality control room, there are mounted
inspection tables, equipped with UV light for
detecting foreign impurities from the yarns in the
fabrics.

At different places in the machine room of the
weaving looms, there are transport devices for in-
house transportation of weaving warps and the
components of the harness kit: frames, lamellas of
the warp brake and reed.

During the visit, the following gaps in the
organization and technological equipment of the
enterprise were identified.

At first, there is no aspiration in the weaving
halls and the level of dustiness in the air is high.
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Secondly, there is a lack of a separate room for
preparing and preserving the weaving beams and
the harness kits.

The threading of the weaving warps is making
manually on the looms. This leads to stables of the
camps, reduced performance of the threading
workers, due to early fatigue by the noise and dust
inthe weaving room.

Third is the state of the quality control room.
Checkout tables do not work. The premise has been
transformed into araw cloth warehouse.

Fourth is the state of the fabric packaging and
labelling sector. The premise is in direct
connection with the outside environment and is at
the entrance to the building. The raw woven fabrics
are enveloping in pleat state in bundles. During the
pleating, the fabrics are not passing properly in the
corresponding devices and apparatus. As a result,
bends, crinkles on fabrics are remaining, which are
difficult to remove in the finish and it is secondary
damage to the quality of the fabrics.

Fifth is the technological provision of weaving.
There is an appointed technologist and production
organizer of the mill. He is responsible for the
development of new articles and the loading of
weaving machines. At the same time, there is no
archive and maintained technical documentation
of the produced fabrics. In the prospect, the lack of
technology documentation makes it difficult and
slower to reproduce old items or new orders.

The overall impression is that the enterprise is
in a transition period of ownership conversion. At
the same time, the varied assortment and the almost
complete arrangement of the looms testify to the
willingness and ambition of the hired personnel to
maintain the production regime. This means that in
the upcoming period the owners of the enterprise
must focus their attention on production and
restore the balance between workers' discipline
and the technological organization of production
conditions.

Conclusion:
3. Findings in context of the concept for
Fairtrade interventions.

4. Plan for training and other interventions,
with man-days, teams allocation etc.

Possible support for the visited enterprises is
different for each of them, but the organized
procedure passes into two common forms:
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4.1. Direct intervention in the production
organization:

4.1.1. Activities in spinning mill:

- Develop a schedule for preventive
maintenance of machines;

- Development of technology batches for
accompanying the lots;

- Developing a project to switch from produc-
tion mode: of 3 teams in 3 shifts to production
mode: 4 teams in 3 shifts with continuous produc-
tion without scheduled weekends on Saturdays and
Sundays. Basic idea of this proposal concerns
predominantly the machine operators, and
especially - the ring spinning frame's workers.
Because their professional requirements include
mainly hand skills, this kind of textile workers
become valuable for the production organization.
From other hand, they the most numerous in the
mill. Daily production needs of regular number of
specialized machine operators. Possible transition
from three teams to four teams has two aims: to
deliver the necessary workers with skills, and to
give the continuous technology process of
spinning. Moreover, this is a possibility to reduce
the time of the night shift to 7 hours, which is a
good social solution, etc. Really, problems to
resolve are in the weekly time schedule of accepted
collective agreement between government, indust-
rials and the trade unions. This one and many other
problems have to be resolved by the specific
project.

4.1.2. Activities in the weaving mill:

- Development of a project for construction of
aspiration and air-conditioning installation in the
weaving mill;

- Development of a project for differentiation
and assembling of weaving production: warping,
sizing, threading, weaving, qualifying, wrapping
and rewinding of residual yarns;

- Development of a project for technological
documentation and archive

4.2. Training of specialists and workers

4.2.1. Inthe spinning mill:

- Refresher course on compilation of spinning
plans and technological batches of spinning lots;

- Training of mentors and trainers of spinners
and pre-spinners

4.2.2. Inthe weaving mill

- Training of management staff on a common
organization of weaving;

- Training of quality controllers;

CMACAHUE "TEKCTWUN N OBJIEKJ1O"
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- Training of technologists and mechanics.

4.3. Schedule for training and other
interventions

4.3.1. In the spinning mill:

Intervention Methodology Man Days/Factory

Develop a schedule for preventive maintenan-
ce of machines;

Development of technology batches for
accompanying the lots;

Developing a project to switch from production
mode: of 3 teams in 3 shifts to production mode: 4
teams in 3 shifts with continuous production
without scheduled weekends on Saturdays and
Sundays.

Projects preparation 2.0 days

Refresher course on compilation of spinning
plans and technological batches of spinning lots;

Training of mentors and trainers of spinners
and pre-spinners Training

Education

Demonstration

Discussion 2.0 day

Technology efficiency Assessments
Observations

Record Reviews 1.0 day

4.3.2. Inthe weaving mill:

Intervention Methodology Man Days/Factory

Development of a project for construction of
aspiration and air-conditioning installation in the
weaving mill;

Development of a project for differentiation
and assembling of weaving production: warping,
sizing, threading, weaving, qualifying, wrapping
and rewinding of residual yarns; Projects
preparation 2.0 days

Training of management staff on a common
organization of weaving;

Training of quality controllers;

Training of technologists and mechanics.
Training

Education

Demonstration

Discussion2.0 day

Technology efficiency Assessments
Observations

Record Reviews 1.0 day
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5.Recommendations for the overall program

5.1.Development of a list of enterprises subject
to the activities of the FT1

5.2.Making contact and interacting with local
educational institutions

5.3.Development of program for joint projects
between the FTI and the controlled enterprises
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PE3IOME
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npemaxeane Ha XpomMosume CbeOUHeHUs: Om ObOUTHUME NPOYecy yueHume ce cmpemsam od cb30aeam
eKONOo2UYHU U YUCIMU MexXHon02uu 6 obpabomkama. B nocneonume 200unu ce npunaza KOMOUHUPAHO
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COMPARISON OF MINERAL TANNING AGENTS
IN THE PROCESSING OF ENZYME TREATED SHEEPSKIN
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ABSTRACT
One of the main pollutants in the tanning industry is chromium tanning. By removing chromium

compounds from tanning processes, scientists strive to create environmentally friendly and clean
processing technologies. Recently, combined tanning has been used, using new complexes using metallic
substitutes such as Al, Zr, Ti, Li. Part of these guidelines is the so-called "white tanning".

Keywords: chrome - free tanning, sheep skins, zirconium , titanium, aluminium;
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YBOJ

Ot Hauanoto Ha 21 Bek MpoAbJIKABAT U3CIIE-
BaHUATAa Ha OE3XPOMOBH CHUCTEMH, KAaKTO M Ha
TaKWBa C HAMAJICHO ChAbpkaHue Ha XpoM.[ 1] Yer-
yalT /mpouecute Ha Os1o 1p0eHe/ ca eHa OT HO-
BUTE KOHIEMIMU 3a 0€3XpOMOBO MHUHEPAIHO
nboene.[2,3]

EdexktuBHUAT 3amMecTHTEN Ha XpoMa TpsiOBa
na ce noOuBa JECHO, €BTHHO, /1a HE 3aMbpcsiBa
OKOJIHATa cpena, KOKUTe oOpabOTeHH ¢ HEro Ja
uMar 1o A00pu Wiy NoA0OHHU KayecTBa Ha XpOMO-
BO 3bOCHUTE KOXKU.[4]

[TonacTosilmieM 3aMeCTUTENIUTE HA Xpoma
MOTar J1a ObJaT OT Tpynara Ha PSJIKO3EMHHTE eJIe-
MEHTH KaTo IUPKOHUiA [5], amymunuii’ [6], Tutan’
[7], uunK [8], xems30’ [9, 10] KaKTO M OpraHUYHH
crenuHeHus - anaexuan, THPS /xunpoxkcumern-
tdochonues cyndar/.[11]

B obGnacrra Ha npOunHata Xxumus ce paboTu
aKTUBHO BBpXYy pa3zpaboTkaTa Ha HEOpPraHUYHU
O6e3xpomMoBH IbOUIHH cucTeMHu. MHTepec 3a
n3pabOTBAHETO HA JIYKCO3HH KOXKAPCKH CTOKH
NpeACTaBIsIBaT KOMOWHAIUSA OT HEOPTaHWYHU
IBEOUTENH, KOUTO ABHOST B OSIII I[BSIT.

EKCIIEPUMEHTAJIHA YACT

[lenTa Ha HacTosmaTa paboTa € M3CIe/IBaHE
Ha BB3MOYKHOCTTA 3a "Osu10" 1b0EHE HA EH3UMHO
OIPECHEHU OBYM KOKU € HOB poaykr DMT - 11,
ceabpxkany Zr : Al : Ti npOuneH KOMIUIEKC, U C
nponykt AZC, mnomyyeH ot Al : Zr : TuMOHeHa
KHCEJINHA.

[TocTuranero Ha 1eNTa C€ OCHIIECTBABA UPE3
pelIaBaHeTo Ha CJEeIHUTE 3a/1a4H:

1. IlonyyaBane Ha npoaykra DMT - II,
m3rpazeH ot Zr : Al : Ti np0uIeH KoMIuIeKc;,

2. IlomyuaBane Ha npoaykra AILJI, usrpanen
oT Al : Zr: tMMOHEHAa KUCENHA;

3. IlpunoxxeHneTo UM KaTo ABOUTENU BbPXY
POOH OT €H3UMHO ONPECHEHHU OBYH KOXKH;

4. CpaBHsBaHE Ha IOKA3aTEJIUTE HA KOKHUTE
m3npoenu ¢ npoaykrute DMT-I11 u ALJT u Te3u
M3ILOCHU C XPOMOB JHOUTETT;

[Ipobute ca nzcneaBaHy Mo CASAHUTE IMOKa3a-
TENH:

* TEeMIIepaTypa Ha CBapsIBaHE;

* ChABpKaHKE Ha 001N BOJJOU3MHUBACMH,

* ICTUHCKU 00EM Ha ITOPUTE U TOPUCTOCT;

* pu3MKOMEXaHUYHH TTOKA3aTENH |

* OmpeieNisiHe Ha aHTUOaKTepuaaHa yCTOWYH-
BOCT Ha U3CIIEABAHUTE MPOOH;
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Nzcneasanust nponykt DMT-I1 ce momyyaBa
CBIJIACHO JINTEpaTypHHU NaHHU. [2] WM3non3Bar ce
UPKOHUEB cyadaT: alyMHHUEB Cyindar /Karo
CTHIILA/: TATAHUEB CYI(AT : TMMOHEHA KUCEJINHA.
H3mepeHnuTe KonuyecTBa OT KOMIIOHEHTUTE Ce
pa3TBapsAT BBB BOJAA, Pa30BPKBAT C€ W Ce€ CymIaT
npu 105 °CB cpotHomeHue 5:4:1:2 mol/l.

[TonryyaBanero Ha mponykra AZC /Al:Zr:
JMMOHEHA KHCeNHMHA B choTHOLIeHue 9:1:2 mol/l/
ce M3BbpILBA CHIVIACHO JaHHU OT JINTepaTypaTta.
[11] U3mon3BaT ce amymMuHHEB cyidar /Kato
CTHIILA/, IUPKOHUEB CYN(aT U TMMOHEHA KHCEIH-
Ha. MI3MepeHnTe KOM4ecTBa OT KOMIIOHEHTHUTE Ce
pa3TBapsAT BBB BOAA, Pa30BPKBAT C€ W CE€ CymIaT
mpu 105 °C.

O6paboTeHUTE KOXH C€ KOHTPOJIUPAT MO
LUTUPAHUTE I10 TOPE MOKA3aATEIN.

CroitHocTHUTE 32 TeMIlepaTypara Ha CBapsiBaHe
Ha KOXUTE 00pabOTeHM MO TPUTE BapuaHTa ca
naneuu B Tabauual .

Taonuua 1
W3MmeHeHue Ha TemIieparypara Ha CBapsiBaHEe Ha OBUU
KO M 3aBHCUMOCT OT BapHaHTa Ha JIbOeHe

Bapuantu XpomoBo
Ha Ib0eHe DMT -] AZC | udene
::Nggggzs‘l?;ll)i, oc | 1M0°C [105°C| 121°C

[Tocouenure nanuu B Tadauua I nokassar, 4ye
nwoerure Komruiekeu npuioxenu B DMT - 11 u
AZC nMat oMpesKBallli CBOWCTBA 10 OTHOLIECHUE
Ha KoJIareHa Ha JiepMara MOA00HU Ha XPOMOBHS
nbouten. [Ipobure o6padorenn ¢ DMT -1l cac
XUIAPOTEPMHUYHA YCTOMYUBOCT KOSATO MOKa3Ba, ue
TO3U JbOUJIEH KOMILIEKC € B CHhCTOSHHE Ja
3aMeCTH XPOMOBHUTE COJIM KaTo AbOUTEN U OCBEH
TOBA J1a J1aJie MHOTO J00pHu pe3ynraru 3a GuHHA,
eJacTUYHa KOXKa, KOSATO HsIMa CHUHHUSA LBIT Ha
XPOMOBO U3/150€HATa KOXKA.

B Taonuya 2 ca naneHu nosy4eHUTE CTOMHOC-
TH OT U3MEPBAHETO Ha MOKa3aressi OO BOIOU3-
MHUBAaEMH.

Taonuua 2
OO011M BOLOM3MHABAEMH HA OBUM KOKH B 3aBUCHUMOCT
OT BapHaHTa Ha JIbOeHEe

Bapuantn XpomoBo
Ha o Gene DMT - 11| AZC | “PEoR
Oomm
Botom3MuBaemu, % >l 2,9 3,3
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Ot pesynratute ot Tabauua 2 mokaspar ce
BIDKIA, 4€ OOIIIUTE BOJOM3MHBAEMU Ca MPAKTUIEC-
KM C €THAaKBU CTOWHOCTH U 32 TPUTE BUJA THOUTE-
mu. ToBa Kopenupa U ¢ JaHHUTE 33 TeMIIepaTypa Ha
cBapsIBaHe, KOUTO ca C BUCOKH cToiHOCTH (Hag 100
°C) u 3a IBaTa BApUaHTa Ha U3CJICIBAHUTE IHOCTIIN
koMmmiekcu. CTenmeHTa Ha OMpEXXBaHE Ha
KOJIareHOBAaTa CTPYKTypa € MHOTO J100pa, 0COOSHO
cnen (ukcupane Ha M3ABOCHHUTE KOXH cien 24
yaca mpecrtoil. ToBa Bomu 0 HHUCKAa CTETNEH Ha
oTIaraHe Ha JHOWTEIUTE B MEXKIYBIAKHECTOTO
MIPOCTPAHCTBO.

Pesynrarute oT ompenensHeTO HAa UCTHHCKHUS
06em Ha mopute ca naacHu B Taonuuya 3.

Taonuua 3
HcTtrHckn 006eM Ha TIOpUTE HA OBUU KOXKH B
3aBUCHMOCT OT BapHaHTa Ha JbOCHE

Bapuantn XpomoBo
Ha 1L0eHe DMT-1I'| AZC anoeHe
HcTrnHCcKH

odem, ml 2,1 2,3 2.1

Januute ot Tabauua 3 iokas3Bat, 4e CTOMHOC-
TUTE HE CE€ pa3nyaBaT U MPOOUTE ca C eIHAKBa
nopectocT. ToBa ce A0Ka3Ba M OT PE3yATATUTE 3a
00111 BOIOM3MHUBACMH B M3bOCHUTE TPOOH.

[TonyuenuTe naHHW 32 (PU3MKOMEXAHUYHUTE
rokasaresu canocoueHu B Tadiuua 4.

Taonuua 4
W3mMeHeHne Ha GU3NKOMEXaHUYHUTE ITOKA3aTelId Ha
OBYM KOXKH B 3aBUCHUMOCT OT BapuaHTa JbOeHE

Omnocumenno| Omuocumenno|3gpabuna |fdkocm
Bapuanru ygbakenue | ygbakenue ng nykane,| Ha onsh,
Ha Ib0EHE |nny nykane, % | npu kseaneds |MPa MPa
DMT - 11 38 38 8,8 8,8
AZC 40 40 11,6 11,6
XpomoBo
ALOeHe 40 40 13,6 | 13,6

Ot pe3ynrarute B Tabmuna 4 ce BUXKIaA, 4e
Pa3IMKUTE B OTHOCHUTEITHUTE YIBJDKCHHHS HE ca
chlllecTBeHU. ToBa MOKa3Ba, Y€ U TPUTE TBOUTEIS
MPHIaBaT €IHAKBA €IACTUYHOCT HA 00paboTeHHTE
KOXH, T.€ CTPyKTypaTa UM IPUTEKaBa CIHAKBA
I'bBKaBOCT. XPOMOBO M3IBOCHUTE KOXKH UMAT IO
BHCOKa SKOCT Ha IMyKaHE W ONBH KOETO Ce
o0sicHsBa ¢ TI0 Jo0paTa oMpekBaia CrocoOHOCT
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Ha TO3U JABOUTEIN, KAKTO C€ BMXKJA OT TEMIIepaTy-
para Ha cBapsiBaHe.

OG6pa3iu ot KoXku, 00paboTBaHu 10 MeTOA 1 €
DMT - 11 u 2 - ¢ XxpoMOB TbOUTE CE U3MUTBAT 3a
aHTHOaKTepHaliHa aKTUBHOCT in Vitro upe3 MeToza
Ha nudy3us B araposa cpena. Kato TecT-mukpo-
OpraHu3bM ca u3nonsyBanu roonuku Candida sp..
B cranmapTHO nerpueo 0stof0 ca pasiasaTH o 15
M1 Mronep-XWHTOH arap W cjejl BTBbpIsSBaHE
arapoBaTa MOBBPXHOCT € MHOKYJIMpaHa C TecT-
OaxrepuanHus mam. IIpaBobrenanu obpasmu ot
KO, 00pabOTEHH 110 U3CJIeABAHUTE BApHUAHTH, Ca
[IOCTaBEHU BbpPXy HMHOKYJUpaHaTa araposa IIO-
BbpXHOCT. [IpobuTe ca MHKYyOupaHu B TEPMOCTAT
npu 28°C B mpoabbKeHNE Ha 48 yaca U ciel] ToBa
cbxpansBanu npu 10°C B mpoabikeHue Ha 10
JieHa. AKTUBHOCTTA € Mpocie/ieHa 110 MosBara Ha
30HHM Ha MHXHOUpPaHe OKOJI0 00pasuuTe.

@Duzypa 1 AHTUMUKPOOHA aKTHBHOCT CIIPSIMO
Candida sp.

Ot @ueypa 1 ce Bwxaa, 4e IBETE MPOOH HE
NposiBSIBAT AaHTUMUKPOOHA aKTUBHOCT KbM
Candida sp. , mpu mpoBeKJaHe Ha TO3H TECT.

Comure mpobu 0sixa U3CieBaHu 332 AHTHMHU-
KOTUYHA aKTUBHOCT CIIPSIMO MOJIEJIEH I1aM rbOuy-
ku ot pox Candida. B enpyBeTku ¢ Meco-nenToHeH
OynbOH OsiXxa TTOCTAaBEHH OOpasly OT KOXKHUTE C
pasmep 1 x 1 cM 1 MHKYOUpaHHU B IPOABIDKECHHUE HA
24 yaca ¢ paBHO KOJINYECTBO KJIEThYHA CYCIIEH3Us
Ha rpOuukure. Cries TOBa KIETHUHUAT PACTEX
Oemie ornpenensH CHeKTPOOTOMETPUYHO UYpe3
U3MepBaHe Ha ONTUYECKATa ITBTHOCT Ha PACTEkK-
Hara cpena mpu 600 HM.

[Tonyuyenurte pesynTaru ca IMOKa3aHU Ha
Quzypulu3.
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@uzypa 2 Pactex Ha rpOndku ot poj Candida B
NPUCHCTBUE HAa MPOOH KOxxu 1 1 2

Candida £p.

e

EEEBEZEEER

CINTHIECHE NITETHOCT, T OT RONTPOIATE
[
=1

L=]

K 1 E
@Duzypa 3 Brusane Ha ipoOu Koxku 1 1 2 BBpXy

pactexka Ha rpouuku ot poa Candida;
1 - DMT-II; 2 - Cr; K - xoHTpOna.

[To-BUCOK IpPOIEHT MHXUOUpPAHE HA pacTexa
Ha reouukuTe (oKoso 80%) Gere yCTaHOBEH MpH
npoba 1 (Zr-Al-Ti), nokaro nipu ipo6a 2 (Cr) Oernre
ornpenesneHo no-mMaiko ot 20% uHXuOupaHe Ha
pacrexa (durypa ).

Ha @uzypa 2 scno ce Buxkaa noytu npo3pad-
Harta cpeia npu npoda 1, koeTo okaspa Hajauyue
Ha MUHHUMAJICH pacTCK Ha F’B6I/I‘-IKI/ITC B IPpUCBHCT-
BHe Ha1poOa 1.

CnenoBarenno, npoba 1 oka3Ba 3Ha4YUTENICH
MHXUOUpaI e(hEeKT BbPXY pacTe’xa Ha TECTBAaHUTE
rpOnuku. Ilomyuenure pesynraru yOeauTENHO
J0Ka3BaT aHTUMUKOTUYHUTC CBOMCTBa Ha KOKa 1 1
MePECIIEKTUBHOCTTA Ha Mpeiaranata oopaboTka.
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Q@uzypa 4 48 yaca ciex UHKYOUpaHETO HA IPOOHUTE

@uzypa 5 10 nena ciex HHKYOUpaHETO HA IPOOHUTE

Karo TecT-MHKpOOpraHu3bM € HM3MOJI3BaH
I'pam-orpunarenen OakrtepuaneH mam Pseudo-
monas aeruginosa.

Ha @uzypu 4 u 5 ca nokazanu pe3ynraTure ot
AHTHUMHUKPOOHATA aKTUBHOCT HA UMIIPETHUPAHUTE
KOXXeHH 00pasiiu, KbaeTo mpobda 1 e tazu obpabdo-
TeHa ¢ poayka AZC, a mpoba 2 e o6paboTeHa ¢
Osa Xyma. AHTUMHKPOOHMAT edekT e nolpe
U3pa3eH ciell NO-NMPOIb/KUTEIIHO HHKYOUpaHe Ha
npoOuTe nmopaau 3adaBeHara qudy3us Ha BEIIECT-
Bara OT 0Opa3iuTe KoKu B arapa. Kakro ce Bika,
BCUYKH IIPOOM TMpOsSIBaBaT aHTUMUKPOOHA aKTUB-
HOCT, TI0-CHJTHO M3pa3eHa pu rmpoda 1.

3AK/IIOYEHHUE

1. U3nbp0eHnTe 0BYM KOXKH C TPUTE U3CIIEIBAaHU
nwpouTenn orroBapat Ha bJ]C 3a koxxu 3a 00exio
Y pbKaBULI;

2. U3np0enure c npogykrture DMT-11u ACL
KOYKH Ca ITOIXOISTIIN 32 apTHKYJIa "Osuta" Koxka;

3. DMT - Il € MHOT'O HOAXOISII 3aMECTUTEN HA
XpOMOBOTO AbOCHE

4. Ul mpu TpuTe BapuaHTa Ha IHOCHE KOXKHUTE
OposiBSIBAaT aHTUMUKPOOHA AKTUBHOCT, HO IIO-
CUJIHO T4 € u3paszeHa npu npoaykrure DMT - [ u
ACL;
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MODERNIZATION OF LIGHTING SYSTEMS
IN ATEXTILE ENTERPRISE

Plamen TSANKOV, Milko YOVCHEV
Technical University of Gabrovo, Faculty of Electrical Engineering and Electronics,
Department of Electric Power Distribution and Electrical Equipment,
4 Hadji Dimitar Str.,, Gabrovo, Bulgaria
e-mail: plamen@tugab.bg

ABSTRACT

The paper presents a project for energy efficient modernization of the lighting systems of sewing,
cutting and ironing workshops in a textile enterprise by introducing of a new LED luminaires. The
development is carried out in the following stages: audit of the existing lighting system; specifying the
requirements of the quantitative and qualitative indicators of lighting in the textile works according to
BDS EN 12464-2011 and BDS EN 15193-2017; multivariate lighting calculations of new LED lighting
for textile factories using specialized lighting software; assessment of the electricity savings and
economic efficiency of the proposed modernization. The results obtained confirm the energy efficiency
and economic profitability from the introduction of LED lighting in the textile industry.

Key words: textile workshop lighting, LED, lighting calculations, energy efficiency, payback

BbBE/IEHUE

OcBeTieHueTo Ha pabOTHUTE MECTa B TEKCTHUII-
HaTa MHIYCTPHUS OKa3Ba rojsiMO BIUSHUE KaKTO
BbPXY MNPOU3BOJUTEIHOCTTA U KAYECTBOTO HA pa-
0OTHHUS TIPOLIEC, TaKa U BbPXy 0€30MaCHOCTTA U
3npaBeTo Ha padoremute [1,2]. EqHOBpemMeHHO ¢
TOBa HEMPEKBHCHATO C€ YBEJIMYABAT U3UCKBAHUATA
3a MOBHILIABAaHE Ha €JeKTpoeHepruiiHara edek-
TUBHOCT Ha BBTPEIIHUTE OCBETUTEIHU Ypenow,
KaTo TOBa He TpsAOBa Aa ObJie 32 CMETKa Ha KauecT-
BOTO Ha OCBETJIEHHETO U Ha ChOTBETHUTE CBETIIO-
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TeXHUYECKH HOpMU. IHOBaTUBHUTE CBETOAUOIHU
(LED - Light-Emitting Diode) ocBetutennu tena
OCHUT'ypsIBaT HOBU BH3MOXKHOCTH 3a IOBUIIaBaHE
Ha eHepruiiHata e(eKTHBHOCT M KayeCTBO Ha
€JEKTPUUYECKOTO OCBETIEHUE B TEKCTUIIHUTE
npeanpusatus [3]. Hali-chiiecTBeHUTE IPEIUMCT-
Ba Ha LED ocBerurenure B CpaBHEHHUE C KOHBEH-
LMOHAJIHUTE OCBETHUTENIH C JYMHUHECIEHTHU
nammu (JIJI) u enekrpomarautex 6anact (Ipocen)
ca: IBJTHUs CPOK Ha ekcruioaranus - okoso 40 000
yaca; BUCOK CBETJIUHEH JOOUB, KOKUTO
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HETMPEKbCHATO C€ yBEIWYaBa; IMo-MajKu 3aryou B
eJIeKTpOHHUS JpaiiBep - a0 10% (mpu 25% B
ocerurenute ¢ JIJI u mpocen); 100bp MHICKC HA
L[BETONPE/IaBaHe; Bb3MOXHOCT 3a AUMHUpPAHE U
peryinupase Ha [[BeTHaTa TeMIEpaTypa u ap.

OCHOBHUAT IOKa3aTes, XapaKTepu3upary
enekTpoeHepruiinata edpektuBHOocT Ha LED
OCBETHTEIUTE, € CBETJIMHHUAT 100uB - 1 (Im/W).
TenneHnusaTa € KbM MOBUIIABAHE HA CBETIMHHUS
J0OUB B pe3yATar Ha NOAOOPSIBAHE Ha EIEKTPOTEX-
HUYECKHUTE CBOWMCTBAa Ha MOJYNPOBOAHUKOBATA
texHonorus. Ha mazapa ce npensaratr LED ocse-
TUTEJU, KOUTO UMAT ChIIECTBEHA pa3/ivKa B IEHU-
T€, HO U B CBETJIO- U EJIEKTPOTEXHUUYECKUTE UM
kauectBa. Hanpumep LED ocBeturtenu ¢ enHakBu
MOULIHOCTH MOTAT Jla UMaT rojisiMa pasjiika B
cBeTIMHHUA 100uB - oT 80 Im/W mo 150 Im/W,
KOETO Ce OTpa3siBa Ha OCTUraHaTa eJIeKTPOeHep-
ruiiHa e(peKTUBHOCT.

B noknana ce npencrassi IpOEKT 3a €HEPTHid-
HO-e()EeKTHBHA MOJCPHU3AIUS HAa OCBETUTEIIHA
cucreMa ¢ HoBu LED ocBetutenu 3a paznudyHu
MOMEIIECHHS B TEKCTHIIHO MTPEANPUSTHE.

N30 KEHUE

TeKCTUITHOTO MpeNnpUsiTHE € U3TPAZCHO OT 7
MOMEIIEHNUS C Pa3In4HO (PyHKIIMOHAIHO MPEIHa3-
HayeHHE U PA3JIMYHU T'€OMETPUYHH XapaKTepuc-
Tukd. [IbpBOHAYATIHO c€ YTOYHABAT T€OMETPHY-
HUTE XapaKTEPUCTUKH HA OTIEITHUTE IOMEILEHHS.
B Taénuya 1 ca noka3anu (QpyHKIMOHAIHOTO
npeaHa3HaYeHUE Ha BCSIKO TIOMEICHUE, HETOBUTE
ObJKUHATa [, mupoynHa w, BUcCOUMHaTa h,
BHCOYMHATA Ha pPa0OTHAaTa NOBLPXHOCT A,,, ILIOI]
A, KakTO U KOC(pUIMEHTUTE Ha OTPakeHUE Ha
TaBaH p,, CTEHU P, ¥ PAOOTHA TOBBLPXHOCT P,

Taonuua 1
[eomeTpruYHM XapaKTEPUCTUKU HA OTIACIHUTE TOMEUICHHS OT TEKCTHIIHO MIPEIPUATHE
T'eoMeTpuYHHN MapaMeTpu KoeduiienTn Ha oTpaXkeHHe
Ne Tlomerienne L W, B, h_ A

m] | (m] | [m] | fm] | [m] | P | Pe | Pm
1 | Ilnerauna 3ana 26.50 5.00 3.00 0.80 132.5 0.8 0.7 0.3
2 | HIuBamka 3ana 9.80 5.90 3.00 0.80 57.82 0.8 0.7 0.3
3 | I'magene u omakoBka 8.80 5.00 3.00 0.80 44.0 0.8 0.7 0.3
4 | Kpoene-1 5.50 3.00 3.00 0.80 16.5 0.8 0.7 0.3
5 | Kpoene-2 5.90 3.20 3.00 0.80 18.88 0.8 0.7 0.3
6 | Kpoene-3 6.40 5.90 3.00 0.80 37.8 0.8 0.7 0.3
7 | Texnomo3u 5.30 5.00 3.00 0.80 26.5 0.8 0.7 0.3

Taonuua 2

Hopmenu croitHocTu Ha cBemiotexHnyecku nokaszarenu no bIC EN 12464-2011 u npenopbunTeaHu
CTOWHOCTH Ha eyekTpoeHepruiian mokasarenu mo bJIC EN 15193-2017 3a oTnemHuTe TOMEIICHUS

Ne [Tomernenue []?)Zi U, UGR, R, [Vl\)/}jr’f] [KWh/ (II;IIZE)I:III"Z)ILI/IHa)]
1 | Ilnerauna 3ana 500 0.60 22 80 12.76 41.57
2 | uBarmka 3ana 750 0.70 22 80 12.76 41.57
3 | I'nageHe u onakoBKa 300 0.60 22 80 12.76 41.57
4 | Kpoene 500 0.60 22 80 12.76 41.57
5 | Texnomno3u 500 0.60 22 80 12.76 41.57

OcBeTtutenHara cucreMa TpsiOBa J1a yIOBJIET-
BOpSIBa HOPMEHUTE CBETIIOTEXHUYECKH MOKa3aTe-
JI 3 BCSIKO ITOMEIIEHHE, ChIVIACHO AEHCTBAIIUS Y
Hac BJIC EN 12464-2011 [4]. B Tabmuma 2 ca
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NpeJCTaBeHU HOPMEHUTE CTOHHOCTHUTE Ha Cpel-
HaTa eKCIUIOaTallMOHHAa OcBeTeHOCT E,, obmara
paBHOMepHOCT U, 00001IeHHusT moka3aTea Ha
sacnemnsiBane UGR, (Unified Glare Rating) u
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MHJAEKca Ha IBeTonpenaBaHe R, 3a oraenHute
IIOMEIIEHNs] B NMPOMHUIIEHOTO MNPEANPUATHE,
KaKTO U NPENOPbUYUTEIHUTE E€JIEKTPOCHEPTHIHU
MoKa3aresy crenuduuHa HHCTaIupaHa MOIIHOCT
3a ocBernenne PN u mudpos mokasaren Ha
eneprus 3a ocserieHue LENI (Lighting Energy
Numeric Indicator), cbrmacHo [4], choOpa3eHu c
TEXHUUYECKHUTE XapaKTEepPUCTUKN Ha OCBETUTEHA-
Ta cUCTEMa 3a MoJiepHU3anus [S].
CepuiecTByBalaTa OCBETUTEIHA CHCTEMA B
OT/EJIHUTE TOMEUICHHS € pealu3upaHa ¢ OCBETH-
TeJU C JIyMMHECLUEHTHHU Jamnu, Tun T8, ¢ Mor-
HOCT 2x36W, 3axpaHBaHU C €JIEKTPOMarHUTEH

Oanact, 4uuTO 3aryou Ha MomHOCT ca 25% ot
MOIIIHOCTTAa Ha ocBetutrenure. B Taonuua 3 ca
IpeJCTaBeH! pabOTHU yacoBe, Opoil Ha ChIIECT-
BYBALIUTE OCBETUTENHU, YJIOBJIETBOPSBAILHU
Hopmute 1o bJIC EN 12464 3a cboTBETHUTE T10-
MEIICHHS B TEKCTUIIHOTO MPEANpUsITHE, HHCTAIHU-
paHaTa MOIIIHOCT 3a ocBeieHue P, cnenuduynara
MOIIHOCT 3a ocBemieHue PN, roguniHara KoHCy-
Mallys Ha eJeKTpUYecKa €Heprus 3a OCBETIICHUE
W,, nokazaresnar LENI u nmokasarensar 3a eHep-

ruifHa e(PeKTHBHOCT Ha EJIEKTPUICCKOTO OCBET-
serne W/m’/1001x.

Tabnuua 3

I/IHCTaHI/IpaHa MOIIHOCT U KOHCYMHPpaHa CJICKTPUYCCKa CHEPTHA Ha ChIICCTBYBAIllaTa OCBETUTCIIHA ype):[6a C

ocseturenu ¢ JIJI ¢ mommuoct 2x36W

Paboruu ChlecTBYBAaIIO ChCTOSTHUE

Ne [TomerieHue qact?Be Bpoit P, PN, i [kv\vﬁi‘l / [k{AViI/\érlr’lz . [W/m®/

[h] OCBETUTEIH [W] [W/mT] rounal rouHa)] 1001x]
1 | Ilnerauna 3ana 2750 34 3060 23.09 8415 96.08 4.62
2 | IlIuBamka 3ana 2750 15 1458 25.22 4 009.5 104.60 3.36
3 | I'mageHe u onakoBKa 2750 9 810 18.41 22275 77.36 3.68
4 | Kpoene-1 2 000 4 360 21.82 720 91.00 4.36
5 | Kpoene-2 2 000 4 360 19.07 720 80.00 3.81
6 | Kpoene-3 2 000 8 720 19.04 1440 79.88 3.81
7 | TexHomo3u 2 000 6 540 20.38 1 080 85.24 4.08

MogepHuzanusaTa Ha OCBETUTENIHATa CUCTEMA
B OTAEJIHUTE MOMELIEHUsI Ha TEKCTHWJIHOTO MpeN-
MpUsITUE BKJIOYBA 3aMsHA Ha ChLIECTBYBALIUTE
JYMHHECIEHTHU OCBETUTEIN C HOBU €HEPTUHHO-
epextuBHn LED ocBerurenu. Ilpemnarar ce 6
mozena LED ocBerurenu, nokazanu Ha Quzypa 1.

a) Mooenu 1 u 2

6) Mooen 4

Te uMaT pa3TU9HU CBETIIO-, EJICKTPOTCXHUICCKU U
CKCIJIOATAIIMOHHN XapaKTEePUCTUKHU, KAKTO H
pa3nuyHu UeHu, nocoueHu B Taonuua 4. Ha
@uczypa 2 ca oOKa3aHU CBETIOPA3NPEICITUTCITHI-
te kpuBH (CPK) Ha LED ocBetuTenure.

8) Mooenu 3 u 5

2) Mooen 6

@uzypa 1 LED ocBeTuTeNM, U3IMO0I3BaHU 32 MOJAEPHU3ALIMS HA OCBETIIEHUETO B TEKCTUIIHOTO MPEAIPUATHE
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Taonuua 4
Texuuuecku xapakrepucThky U ieHa Ha LED ocBerurenure, U3MoJi3BaHy 3a MOJIEPHU3ALIMS HA OCBETUTEIHATA
cHcTeMa B TEKCTUIIHOTO MPEAIPUATHE

Mopnen va LED Momnoct Ha LED| Caermniumaen | MHnexc Ha nsero-|  Excrutoara- Ilena [1nB.]

CBETHUTEITHO TSJIO ocserurens, [W] | mobus, [Im/W]| npenaBane R, |uumonen cpoxk, [h]| (¢ JJC)
Mogen 1 (Duzypa 1-a) 60.3 106.3 80 20 000 123
Monen 2 (@ueypa 1-a) 58.6 101.6 80 50 000 80.16
Monen 3 (Queypa 1-6) 39.8 95.2 80 30 000 72
Mognen 4 (@uzypa 1-6) 48 81.7 80 30 000 66
Mognen 5 (@uzypa 1-6) 40 100 80 50 000 110
Mognen 6 (@uzypa 1-2) 30.5 121.3 80 50 000 267

a) Mooen 1 6) Mooen 2 8) Mooen 3

e) Mooen 6

@Duzypa 2 CeetnopasnpeneanTeTHH KpUBU Ha HOBompemiokenute LED ocBetnTenn

2) Mooen 4 0) Mooen 5

[TocpenctBom codryepen mponykr Relux ce  @ueypa 3 e mokazaH pe3ynrar OT CBETIOTEXHHYEC-
M3BBPIIBAT CBETIIOTEXHUUYECKH HM3YMCIECHUS C KU U3UYMCIICHHS U pa3lpeesIeHHe Ha OCBETEHOCT-
onucanute mect moaena LED ocserutenu [6]. Ha  TacHoBuTe LED 0cBeTuTenu 3a mmBaiika 3aa.
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@Duzypa 3 CBETIOTEXHUYECKN U3IUCIICHNS Ha IuBaIika 3aj1a ¢ LED ocBernTenn
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B Taénuua 5 ca npencraBenu pe3yaTaTd OT
peanu3upaHuTe CBETIOTEXHUYECKU IOKa3aTean
(cpenna ocserenoct E_, o61ma pasaomeproct U, n
00001meH mnokasaren Ha 3acnemnsiBane UGR) u
€JIEKTPOCHEPIITHU MIOKA3aTelH 32 OT/ICIHUTE T10-
MelieHus: ¢ Hoponpeioxkenute LED oceTute-
. Ha @uzypa 4 e nokaszan B rpaduyueH BU CpaB-
HUTEJICH pe3yJiTaT Ha pealu3upaHus okas3aren 3a

eHepruiiHa e€(peKTUBHOCT Ha OCBETJIECHHETO
W/m?/1001x 3a chIIECTBYBAIOTO ¥ HOBOIPE/IO-
s)kerute LED ocBeTurenu 3a Tpu OT nomMenieHus-
Ta - IMIMBAalIKa W IJIeTa4yHa 3ana (1ex) U IoMe-
LICHUE 3a IIajeHe, a Ha Duzypa 5 - aHAIIOTUYHO
CpaBHEHHE 3a CBIIUTE MOMEIICHUs, HO 3a Iud-
pOBUsI TIOKa3aTeJl Ha EHeprusita 3a OCBETJICHHUE
(LENT).

Taonuua 5
Peanusupanu nokasarenu ¢ Hoponpemoxenute LED ocBeturenu
DyHKIHO- N Peanuzupanu nokazarenu
onen -
HaJIHO 1a LED . CBeTIOTeXHUYECKHU Enexrpoenepruiinu
npefHasta-| ©o o bpoit W LENI )
YyeHHe Ha E,. P, PN, » | [Wm/
nomemenne| T nx] | Yo |[USR| rwy | pwmy | BWR O (RWR x5 601
roavdHa) | roxuHa)|
1 18 521 | 078 | 27.6 | 10854 8.19 2 984.8 36.48 1.57
2 18 500 | 0.78 | 36.3 | 1054.8 7.69 2 900.7 34.48 1.59
Inerauna 3 28 514 1 075 | 21.3 | 11144 8.41 3 064.6 37.36 1.64
3aja 4 28 513 | 0.75 | 20.6 1344 10.14 3696 44.28 1.98
5 26 507 | 0.75 | 20.9 1 040 7.85 2 860 35.12 1.55
6 24 504 | 0.73 | 17.6 732.0 5.52 2013 25.80 1.10
1 12 807 | 0.86 | 26.9 723.6 12.51 1989.9 53.76 1.55
2 12 767 | 0.86 35 703.2 12.16 1933.8 52.36 1.59
[uBamka 3 18 761 | 0.83 | 21.2 716.4 12.39 1970.1 53.28 1.63
3aa 4 18 759 | 0.82 | 204 864 14.94 2376 63.48 1.97
5 18 807 | 0.82 | 20.8 720 12.45 1 980 53.52 1.54
6 16 768 | 0.84 | 17.6 488 8.44 1342 37.48 1.10
1 2 379 | 0.81 | 24.1 120.6 7.31 331.7 32.96 1.93
Ianene 2 2 363 | 0.80 | 31.8 117.2 7.10 322.3 32.12 1.96
" 3 3 352 | 0.80 | 19.1 119.4 7.24 3284 32.68 2.06
ONAKOBKA 4 3 353 | 0.80 | 18.3 144 8.73 396 38.64 2.47
5 3 371 | 0.80 | 18.8 120 7.27 330 32.80 1.96
6 2 319 [ 0.83 | 17.3 61 3.70 167.8 18.52 1.16
1 3 557 | 0.81 | 24.1 180.9 10.96 361.8 47.56 1.97
2 3 531 | 0.80 | 31.8 175.8 10.65 483.8 46.32 2.01
Kpoete-1 3 6 649 | 0.84 | 19.1 238.8 14.47 656.7 61.60 2.23
4 4 513 | 0.84 | 19.2 192 11.64 528 50.28 2.27
5 6 687 | 0.84 | 18.8 240 14.55 660 61.92 2.12
6 4 563 | 0.80 | 17.3 122 7.39 335.5 33.28 1.31
1 3 513 1 079 | 244 180.9 9.58 361.8 42.04 1.87
2 4 607 | 0.83 32 234.4 12.42 644.6 53.40 2.04
Kpoene-2 3 6 593 |1 0.83 | 193 238.8 12.65 656.7 54.32 2.13
4 6 594 | 0.83 | 18.5 288 15.25 792 64.72 2.57
5 6 628 | 0.83 19 240 12.71 660 54.56 2.02
6 4 511 |1 0.79 | 17.3 122 6.46 335.5 29.56 1.27
1 6 591 | 0.84 | 25.6 361.8 9.58 723.6 42.04 1.62
2 6 557 | 0.84 | 335 351.6 9.31 966.9 40.96 1.67
Kpoene-3 3 9 550 | 0.83 | 20.5 358.2 9.49 985.1 41.68 1.73
4 9 547 | 0.83 | 19.7 432 11.44 1188 49.48 2.09
5 8 523 | 0.82 | 20.2 320 8.47 880 37.60 1.62
6 8 583 | 0.80 | 17.5 244 6.46 671 29.56 1.11
1 4 516 | 0.86 | 244 241.2 9.10 482.4 40.12 1.76
2 6 722 | 0.86 | 32.1 351.6 13.27 966.9 56.80 1.84
TexHONTO03M 3 8 643 | 0.84 | 19.5 318.4 12.02 875.6 51.80 1.87
4 8 647 | 0.84 | 18.7 384 14.49 1056 61.68 2.24
5 6 516 | 0.84 | 19.2 240 9.06 660 39.96 1.75
6 6 583 | 077 | 17.3 183 6.91 503.3 31.36 1.18
55
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Duzypa 4 CpaBHATEITHO TIPEACTaBSIHE B TpadUdcH BU HA TTOKA3aTeNs 3a CHepruifHa e(heKTUBHOCT
Ha ocseTienneto [W/m’/1001x] mpu chlecTByBaIoTo 1 HoBonpeatoxkeno LED ocpetienne
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@Duzypa 5 CpaBHUTETHO TIpEICTaBsIHE B TpadUveH BU HA IIMPPOBUS TOKA3aTeNl HAa €HEPTUs 32 OCBETICHHE
LENI npu cbiiiecTByBanioro 1 HoBonpeainoxkeno LED ocBeTiienue

Taonuua 6

TeXHUKO-UKOHOMHUYECKH TToKazaresin ¢ HoBomnpepioxkenute LED ocBeTuTenu nietadyeH mex
Kpaiinu pesyaratu oT CpaBHEHUETO HA TEXHHUKO- LED-|LED-|LED-|LED-|LED- | LED -
MKOHOMHUYECKH TTOKA3aTeN M 3a TIOMeIeHue TureTadeH mex | Nel No2 No3 Ne4 No5 Ne6
IIepBonauanHa naBecTUIys, [BGN] 2214 1 1443 | 2016 | 1848 | 2860 | 6408
Enepruitiu cnectsapanus, [kKWh/ronuna| 5430 | 5514 | 5350 | 4719 | 5555 | 6402
[Tapuunu criectsiBanusi, [ BGN/roauHa] 1249 | 1268 | 1231 | 1085 | 1278 | 1472
CriecteHa MOIIHOCT 3a ITOMeteHneTo, [kW] 1.97 2.01 1.95 1.72 2.02 2.33
CO, cniecrenn emucuw, [tCO,/ronuHa] 6.08 6.18 5.99 5.29 6.22 7.17
Cpox na otkynysane PB, [roxunu] 1.77 | 1.14 | 1.64 | 1.70 | 2.24 | 435
Herna ceramna croitnoct NPV, [BGN] 1003912009 | 9915 | 8 747 | 10 684 | 9 056
Koedunuent na HeTHa ceramHa ctoiiHOCT NPVQ 4.53 832 | 492 | 4.73 3.74 1.41
Brrpemnara Hopma Ha Bh3Bpamaemoct IRR, [%] 60.3 93.6 | 65.0 63.0 | 47.0 |23.4%
loguau ¢ BropryHU MHBECTULINN 2:5:8:12;5;8;12;5;8;12:5:8;12;5;8;(2;5;8;
3a CBIIECTBYBAI OCBETUTEITHH TeJa 10; 13| 10;13 | 10; 13 | 10; 13 | 10; 13 | 10; 13
Paswep ocpetron 1o [BGN] 2214 | 1443 | 2016 | 1848 | 2860 | 6408
T'ogunn ¢ Bropnunn naBectuimy 3a LED tena 14 - 10 10 - -

56

CNMUCAHUE "TEKCTWUJ N OBNEKJ1O"



BPOI 2/2019

Paznukara B e€EKTpOCHEPTUUHUTE U LIEHOBHU
XapakTepUCTUKHU Ha npennoxenure LED ocseru-
TEJH, MOpaXxaa HE0OXOIUMOCTTA Jla Ce U3CJeBaT
TEXHUKO-UKOHOMHMYECKUTE MTOKa3aTesn Ha MPOeK-
Ta 32 MOJIEPHU3ALIMs HA OCBETUTEIHATA CUCTEMA C
ornenaute LED ocBerurenu [7]. [lpu u3BecTHH
nenHa Ha eauanueH LED ocBetuTen, equmHuYHA
MOIITHOCT, 001 OpOl OCBETHUTENH B €IHO IMOME-
HICHHE 32 yAOBJIETBOPSBAaHE HA HOPMUTE U PabOT-

HM YaCOBE€ 3a FOJIMHA, C€ N3YNCIIIBAT TEXHUKO-UKO-
HOMHMYECKHTE MTOKAa3aTeln 3a TPU OT MOMEIIEHUSI-
Ta ¢ Hall-rojisiMa INIOI - IUIETaYeH U IIUBAIIIKH [IEX
U MOMeEIIleHUEe 3a TNajieHe U onakoBaHe. Pesynra-
TUTC OT UBUHUCJICHUTC TCXHUKO-UKOHOMNWYECCKU I10-
kazarenu ¢ npemioxenure LED ocBerutenu 3a
MOJIEpHU3AIMS HAa OCBETUTEIHATa CHUCTEMa 3a
TpI/ITe IIOMCUICHUS B TCKCTHUIJIIHOTO HpCI[HpI/ISITI/Ie
canpencraBeru B Taonuuu 6-+8.

Taonuua 7
TexHUKO-NKOHOMHYECKH TToKa3aresu ¢ HoBonpeioxkennte LED ocBeTuteny 3a mmBaiku mex

Kpaitnu pesynratu oT CpaBHEHUETO HA TEXHUKO- LED-|LED-|LED-|LED-|LED- | LED -
MKOHOMHMYECKH [TOKA3aTeNIH 3a ITIoMellleHre miaeraded mex | Nel Ne2 Ne3 Ned Ne5 Neb
[IbpBonayanna naBectnnys, [BGN] 1476 | 962 | 1296 | 1188 | 1980 | 4272
Enepruitnu cnectsiBanus, [kWh/ronuna) 1723 | 1779 | 1742 | 1337 | 1733 | 2371
[Napuunu criectsiBanus, [ BGN/roguna] 396 409 401 307 398 545
CriecTeHa MOIIHOCT 3a IMOMeteHneTo, [kW] 0.63 0.65 0.63 0.49 0.63 0.86
CO, cniecrenu emucum, [tCO,/ronuHa] 1.93 1.99 1.95 1.50 1.94 | 2.65
Cpoxk Ha otkynyBaHe PB, [romunu] 3.73 | 235 | 3.23 386 | 497 | 7.84
Hertna cerammna croitnoct NPV, [BGN] 1181 | 3490 | 2335 | 1584 | 2367 | 1521
KoedunuenT Ha HeTHa ceramina croiinoct NPVQ 0.80 | 3.63 1.80 1.33 1.20 | 0.36
Brrpemnara Hopma Ha Bb3BpamiaemocT IRR, [%] 21.1 46.6 | 31.6 | 259 | 21.0 10.8
loguuu ¢ BTopuyHU MHBECTULIUU 2:5:8;12;5,8;12;5;8;12;5;8;12;5;8;(2;5;8;
3a CHINECTBYBAIN OCBETUTEITHH TeIa 10;13 | 10;13 | 10; 13 | 10; 13 | 10; 13 | 10; 13
E;?AISI% }(‘)ac§§f§T’;‘}’I€I“f§;aHF§g’§‘;”“" 1476 | 962 | 1296 | 1188 | 1980 | 4272
T'ogunu ¢ Broprunu nnBectuuuu 3a LED Tena 7,14 - 10 10 - -

Taonuua 8

TexHUKO-NKOHOMHWYECKH TTOKa3aTenu ¢ HoBompemioxennte LED ocBetnuTeny 3a moMerieHne

3a I'I1aICHC 1 OIIaKOBAaHEC
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Kpaiinu pesyararu oT cpaBHEHUETO HA TEXHUKO- LED-|LED-|LED-|LED-|LED- | LED -
MKOHOMUYECKH ITOKA3aTeNIH 3a TTOMeIeHue TureTadeH mex | Nel No2 Ne3 No4 No5 No6
[IspBoHaYaTHA MHBECTHIHS, [ BGN] 246 160 216 198 330 534
Enepruithu cnectsBanus, [kWh/roquna] 1896 | 1905 | 1899 | 1832 | 1898 | 2060
[Napuunu criectsiBanus, [ BGN/roauna] 436 438 437 421 436 474
CriecTeHa MOIIHOCT 3a IMMOMetIeHneTo, [kW] 0.69 0.69 0.69 0.67 0.69 0.75
CO, criecrenu emucum, [tCO,/ronnHa] 2.12 | 2.13 2.13 2.05 2.13 2.31
Cpox na orkynysane PB, [ronunu] 056 | 037 | 049 | 047 | 0.76 | 1.13
Hetna cerammna ctoitHocT NPV, [BGN] 4025 | 4410 | 4218 | 4093 | 4223 | 4387
Koedunuent Ha HeTHa ceramHa croitHocT NPVQ 16.36 | 27.51 | 19.53 | 20.67 | 12.80 | 8.21
Brrpemnara Hopma Ha Bb3BpamiaemocT IRR, [%] 184.5 | 282.6 | 210.1 | 221.2 | 1383 | 92.8
loguau ¢ BTopuyHU MHBECTULIUN 2:5:8;12:5,8;12;5;8;12;5;8;12;5;8;(2;5;8;
3a ChINECTBYBAIM OCBETUTEITHH TEIa 10;13 | 10;13 | 10; 13 | 10; 13 | 10; 13 | 10; 13
B e s ™
Tlogunu ¢ Bropuynu nnBectuuuu 3a LED Tena 7,14 - 10 10 - -
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CpaBHUTENHUTE pE3yATaTH Ha Pealu3UpaHUTe HOCT, CPOK Ha OTKYIyBaHE U KOS(DUIIMEHT Ha HEeT-
II'bpBOHAYAIHA MHBCCTULIUA, TOAUIITHA eHepl"I/If/'IHI/I Ha ceralHa CTOMHOCT 3a IIJIETa4CH U IIMBAaY€H ex
W TIApUYHM CIIECTSABAaHMsI, HETHA CETalllHa CTOW- carmpeacTtaBeHu rpaduano Ha Quzypu 6+9.
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QDuzypa 6 PeanuzupaHy TEXHUKO-UKOHOMHUYECKH I1OKA3aTeJIN 3a IJIETAUCH LEeX
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@Duzypa 9 Peanu3upany TEXHUKO-WKOHOMHYECKH TTOKA3aTENH 32 IITMBAYEH IEX
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3AK/TIOYEHUE

B pe3ynrar Ha aHanu3a Ha BApUaHTUTE 32 MO-
JIEpHU3alMs HAa OCBETUTEIHATa CUCTEMA B ITOME-
LIEHUATA OT TEKCTUIIHO npeanpustue ¢ Hou LED
OCBETUTENH, UMAILlA PA3TUYHU €JIEKTPOCHEPT Hii-
HU U [ICHOBHU XapaKTEPHUCTHKH, MOTAT Ja Obaar
HaIlpaBEHU CJIETHUTE OCHOBHU U3BOAM:

1. Bposit Ha HOBOTpeoxkenutre LED ocBetu-
TEJIM 3aBUCH OT CBETIUHHUS JOOUB HAa OCBETUTEIIS
U OT HOpMEHara OCBETEHOCT Ha MOMEIICHHUSTA.
[Tpu LED ocBetuTenu cbc CBETAUHHUS TOOUB HAT
100 Im/W (monenu 1, 2 u 6 - Tabauua 4) 6posit Ha
LED ocBeTuTenure € no-MarbK OT TO3U Ha ChIIIE-
ctByBamure ¢ JIJI npu ygoBneTBopsiBaHe Ha HOP-
MEHHUTE CBETIOTEXHUYECKHU IOKa3aTelu OCBETe-
HOCT, 001112 paBHOMEPHOCT U UH]IEKC Ha IIBETOIIpE-
JTaBaHe.

2. YcraHOBsIBA C€ 3HAYUTEIHO BIMSHUE HA
CBETJIIOPA3NPEIEIECHUETO BbPXY CTENEHTA Ha 3ac-
nensBane UGR, nmpuuMHEHO OT OCBETHUTENHATa
cucrema. LED ocBeruten - mozen 2 peanusupa
HejomycTuMo BucokM cTtoiiHocth Ha UGR 3a
BCHMYKU momemieHus, qokaro LED ocBetruten -
Mojien 6, KOMTO € eIMHCTBEH ChC CBETIOpa3Npe/ie-
JICHHE, Pa3IM4yHO OT KOCHHYCHOTO - Quzypa 2,
peanusupa Hai-Hucbk UGR, ynosnerBopsBalg
HOopMara 3a Bcnuku nometenus (Tabmuima 5). Toa
MOKa3Ba, ye n300pbT Ha OCBETUTENH C MOIXOAIIA
CPK u nmpenusupaHe Ha MECTONOJIOXKEHHETO Ha
OCBETUTETHUTE TeJIa 10 OTHOIIIEHNE Ha pAOOTHUTE
30HH € OT ChIIECTBEHO 3HAYECHHE 32 OTPAHNYABAHE
Ha 3aciernsBauoro Bb3aciicteue Ha LED ocser-
JICHUETO Ha TNOMEUIEHUs B TEKCTHUJIHU MpeN-
MPUSATUSL.

3. OOmara koHCyMmalus Ha eJeKTpUYecKa
€HEePrus 3a OCBETJIICHHUE 3a €Ha FOJMHA OT BCUY-
KUTE 7 MOMEUIEHUSI B TEKCTUIHOTO MPEANPUSITHE
pamansBa ¢ 1,9 1o 3 nptH - ot 18 611 kWh/roguna
ChC ChILECTBYBAILUTE OCBETUTEIIHU TEJA C JTyMH-
HecrieHnTHH Jamnu Ha (10 032+6 215) kWh/ronuna
IIPU PA3JINYHUTE MOJEIHN C HOBOIPEIOKECHUTE
LED ocserurenu, CbIIACHO PE3YJITATUTE OT
Tabnuuu3ns.

4. TexHMKO-UKOHOMMUYECKUTE MOKA3aTeau Ha
BapUAHTUTE 332 MOJEPHU3ALIUS HA OCBETUTEIHATA
cucrema pu paznnuaute mogenu LED ocserure-
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JIM TIOKa3BaT BUCOKAa PEHTAOMIHOCT Ha MPOEKTA,
HO ChC CHJIHO Pa3jIMyaBallld C€ CPOKOBE HA OTKY-
myBaHe Ha uHBecTUuuuTe - ot 0,4 10 7,8 roquHm.

He3aBucuMO OT pa3nMYHUTE TEXHUYCCKH Xa-
pakrepuctuku Ha LED ocBeTuTenure, 3a BCUUKH
aHAJM3WpaHU BApUAHTH CE€ IMOCTUTA TTOBHINIABAHE
Ha eJeKTpOoeHepTuiiHaTa M UKOHOMHUYECKaTa
e()eKTUBHOCT Ha Mpe/JiaraHata MOJCPHU3AIINS.
HeobOxoaumo € 1a ce u3BbpIIBaT ACTANIHA CBET-
JIOTEXHUYCCKU M3YMCIICHUS 3a OIICHKA Ha CBETIIO-
TEXHUYECKUTE TOKA3aTeIu 3a Jla He Ce JIOMyCKa
MOBUIIIABAHETO HA eHEpruiiHaTa e()eKTUBHOCT Ja
CTaBa 3a CMETKa Ha KaYeCTBOTO Ha OCBETICHUETO,
3[paBeTo M 0e30macHOCTTa Ha paboTelmuTe B
TEKCTUJIHATA POMHUIIIICHOCT.
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ABSTRACT

The paper describes avant-garde fashion which bears the characteristics of the future, always
surprises us with new plasticity andvision, and creates a new image system.

The analyses and conclusions are based on a study of avant-garde fashion of well-known designers
which includes conclusions, tables and forecasts on a larger scale.

The designers present collections focused on colours, huge additional elements, complexly folded

materials and structures.

In avant-garde fashion the image system is different. Some of the designers are excited by the sea
shore, the dazzle of the sun and present a mixture of prints on fabrics.

From the analyses of the image system it can be seen that some of the designers connect their works
with the traditions of the national cultures and the technology of the future, others seek the architectural
motives of the village and the town, authentic and virtual movement, peace and quiet, meditation and

activity.

B crarusTa ce u3cnenBa nu3aiiHa Ha MBXKOTO
obnexiio popmooOpa3zyBaHEeTO, OCHOBHUTE U J0-
I'BJIHUTENIHU JETANIN B ChbBPEMEHHATa MoOJa.
Pasmiexxnar ce MonHHUTE TEHIACHLIMM, Hal-Xxapak-
TEPHUTE CHITYETH M MHOXKECTBO €JIEMEHTH MOAYEP-
TaBalllld TBOPYECKOTO-KOHILIENTYaIHO U XyHAOKECT-
BEHO HarpasjieHue. ABTOpa MpaBy CBOM MOJIETU U
CBOSl MHTEpIIpETAlMsl Ha W3Pa3HUTE CPEACTBA B
KOMITO3UIIMOHHUS CTPOEK HA MBKKOTO OOJIEKIIO.
Knacuduuupa Haii-uecTo cpeliaHuTe CUIYyeTH,
TAXHaTa CTPYKTypa, pUTbMa, CUMETpUSI U
acumeTtpus. CTerneHyBa XapMOHUsTA U OaaHca Ha
MIPOTIOPITUUTE.

[IbnHOIIEHHO M3CeIBa U aHAJIU3UPA XapaKTe-
pa Ha monara 3a nocienaure 10 rogunu. [Ipasu
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U3BOJIU BbPXY JAJCHUS MEPUOJ OT BpeMe Karo
NpeaBIKIa IHUKJINYHAaTa moBTopsiemoct. Ilpen-
Jara OpUrMHAIHN NOAXOM KbM €KCIIEPUMEHTHPA-
HETO C IB/DKMHUTE Ha cakaTa M MaHTaJIOHHUTE,
npesiara CBOM pelieHus 32 KOHCTPYKTUBHUTE |
JICKOPATUBHU €JIIEMEHTH, TOCTUTHATH B Pa3INYHU
(bupMu, KbIETO € pabOTHII U EKCTIEPUMEHTHUPA.
ABTOpBT caM pa3paboTBa KOHCTPYHMPAHETO Ha
KOCTIOMUTE U noadupa marepuanure. Karo npax-
TUKYBaI TU3aifHep eKCTIEPIMEHTHPA BbPXY IISUI0-
CTHHUSI aCOPTHMEHT Ha MBXKKOTO OOJIeKIo (pu3m,
MaHTAJIOHH, CaKa, IKETa U MaHTa).

KocTioMuTe B MBKKOTO 0OOJIEKIIO CE pa3BUBAT B
HSKOJIKO CTHJIa: POMaHTHYEH H €JIeTaHTeH 3a 0(u-
[IUAJTHOTO OOJIEKJIO M KJIACHYECKH U CIOPTEH 3a
BCEKHTHEBHOTO.

CMACAHUE "TEKCTWUN N OBJIEKJ1O"
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Amnanuzupaiiku popmara npe3 nocieHuTe ro-
JTMHHU B MBKKOTO OOJICKIIO CE€ BHXKJIA, Y€ TO CE pas-
BUBA C ObP3H TEMIIOBE B PA3JIMUHU CHITyEeTHH Qop-
MU, OpONOpHHHU, ABJIKUHHA U INIACTUYHU PCILCHU.

Ako ce oQOpMAT OCHOBHUTE KOHCTPYKTHUBHU
nosicu (pamMeHe, Tajlus, XaHIl, IbJDKUHA), KAKTO U
pBKaBu 1€ 3a0€JIe)KUM pa3UYHU aKLIEHTH B
KOMIIO3MIIMOHHATa CTPYKTypa Ha cakara. B eqHu
clly4au KOMIO3UIMOHHMSAT LIEHTBHP aKIEHTHPa
ABJDKUHHUTE, a B JAPYru Ciiydanu pCBCPUTEC, SAIKUTC
wnu pbkaBure. OOEMBT Ha cakara € pas3jinyeH B
Pa3IMYHUTEC NCPUOJAU HA MOJHUTC TCHACHIIHU.
[Ipe3 2018-2019 r. ce 3abensi3Ba CKbCSABAHE Ha ca-
KaTa, CTECHsABaHE U CKbCSIBAHE IIPU MTAHTAJIOHUTE.

ITpe3 2019-2020 r. ce 3abens3Bar NO-yMepeHU
LIIMPOYMHU Ha cakaTa M MaHTAJIOHUTE 3a CMETKa
aKIEHTa Ha pa3lIu4yHuTe (aKTypu, CTPYKTYpPH U
OBETOCHUCTAHUA.

B criopTHHAT CTHIT HA MBKKOTO OOJIEKIIO HaB-
JM3aT MEKU KapUpaHU U paupaHu IJ1aToBe.

CuityeTsT ce IpOMEHs JMHAMUYHO, CaKaTa ce
OMEKOTSIBAT Ype3 Mpe3paMeHHU LIEBOBE U pa3iny-
HHU BHUIOBC PBKABU - KUMOHO MJIM KBaApaTHa
pBbKaBHA U3BUBKA.
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TopcsT ce HOBU OpUTHHAIHU, HEOOUYATHU pe-
LIEHMsI, KAKTO B IECEHUPAHETO Ha ThKaHUTE, TaKa
1 BbB popMuTe Ha 0611ekI10To. [Ipu eqHonBEeTHUTE
MaTepuy KOHCTPYKTHBHUTE IIEBOBE C€ aKICHTU-
par ¢ BbHUIHU 00/10BE€, PEJOBE C LIBETHU KOHLU. B
MJIaJie)KKaTa MOAAa B CHOPTHMS CTHJI HaBJIM3aT
SIPKU LIBETOBE CaKa CbC CKbCEHU CUILYETH U BHHILI-
HU JUKOOOBE C IBOMHM Tereiau. B KiacMYeCKUsT
CTUJI ce 3a0elsA3BaT yAbKEHHE Ha CaKoTO, peBe-
pUTE ca yrojieMeHu, CUMETPUYHHU WIH ACUMETPHUY-
HU. 3aKOITYaBaHETO 3all04Ba OT JINHUATA Ha TaJIns-
ta. TenaeHIuATa € KbM MO-IIAaCTUYHH, CBOOOTHU
u mwupoku Gopmu. M3nonssar ce u KBagpaTHU
paMeHe nojyepTaBaly ooema Ha rpbIHHS KOLI.

Ot ananu3ure Ha GOpMOOOPA3yBALTUTE THHUN
clle/iBa, 4e Hal-rojisiM MPOLEHT BEPTHKAIHU JIU-
HuM ce 3a6ems3Ba npe3 2010-2014 r., a npe3 2019-
2020 r. Hali-BUCOK MPOLIEHT Ca BEPTUKAIHUTE C
JMaroHaJIHU JIMHUH.

JlnaroHaJIHUTE AMHAMUYHU JIMHUM IIE Ce
nposBAT B cakara npe3 2020 r. Ille ce nznonssar
pavpaHM IJIaTOBE PA3MOJIOKEHU BEPTHKAIHO U
JMArOHAITHO CKPUTH JKOO0BE ¢ (PWICTKH WIH C
LIUIIOBE.
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QDuzypa 3

M3mon3Bar ce 1 MBXKH CaKa B CTUJI MTadybpK.
ToBa e cTua Ha MIIATUTE MBKE, KOUTO OBP30 pea-
THpaT Ha HOBOCTUTE B OOJIEKJIOTO U CHYETAHUETO
Ha pa3nu4Hu Marepud. HempaBwiHuTe o hopma
TEKCTUJIHH MaTepualid pa3uynBar IIACTUYHOTO
pelnieHue W JaBaT BB3MOXKHOCTH 3a Pa3IUIHU
KOMIIO3HMIIMOHHU pelIeHus npu cakara. Edexrure
Ce TOJyd4aBaT OT HEOYaKBaHU U Pa3HOOOpa3HU
MPOCTPAHCTBEHH CTPYKTYPH, KOUTO MPOMEHST
bopMooOpazyBaHeTO.

B MBKKUTE KOCTIOMH BCE TO-9€CTO HABIIU3aT
cakara ¢ OpHAMEHTAJIHA KOMIIO3HIIUU ChCTaBSIIN
CE OT PACTUTEITHH OPHAMEHTHU CTUIIM3UPAHU (HOJIK-
JIOPHU MOTHBH Y TEKCTHITHY TTATOBE, BIBXHOBECHHU
ot ¢uiopara u (payHata WiM OT pa3jIMYyHH HCTOPH-
YeCKU CTWIOBE. MIIaJIe)KUTe THPCAT HAUYMHU Ja
NPUBJIMYAT BHUMAHHUETO C HETPAJAUIIMOHHO OOJIEK-
JI0 ¥ HOBU HETPATUITUOHHU MaTEPUAIIH.

MHoro ot qu3aiinepure cmsTar, ue mpe3 2020 r.
MBXKHTE KOCTIOMHU TPsiOBa J1a ObAaT ¢ abCOIFOTHA
dbopMmyna 3a eleraHTHOCT, 0e3 SIPKH IIBETOBE C
W3YUCTCHU JIMHUA U 0€3 eKCITIEPUMCHTH.

CuilyeThT Ja oiuepTaBa JIMHUATA Ha TAIIUATA
U XaHIa 0e3 M3IUIIHO ¥ BCUYKO M3YHUCTEHO IO
MakcuMmyM. HoBuTe TeHIeHIIMM 00ade ce pa3iessT

62

- F i
o

I,

T

ChC CKYYHUTE U3MHUTH U MIOTUCKAIIW YEPHHU, CHBH,
TBMHO CHUBH, ThbMHO 3€J€HH U OEKOBH IIBETOBE.
Moitagute HOCST JTyXa Ha pa3ABIKEHUTE (OpPMH,
HECIIOKOWHW M TPOTHUBOIOJOXHHU TEHICHIIUH.
O0nyYaT )KUBOIIUCHUTE I[BETOBE, HOCEIIHM €JIE€raHT-
HOCT M3BBbH BPEMETO CH C MIOKUPAIIA KOMOMHa-
[[UU, BHOYIIEBJICHHUE U OBALIUU.

[IpeanounTar M3MOA3BAHETO HAa HOBU MaTte-
puagu, Ho ¢ UCTUHCKU KoM$popT. KomOunammu ot
a(hpUKAHCKU U TOPEIIH PUMH - SIPKOKBITH, OpaH-
JKEBO, BUHEHO, Ka(psiBO, CHHBO BbB BCUYKH HIOAH-
CH, KaKTO U CaKa C HHJAWKCKHU U apprUKaHCKHA MOTH-
BU. ToBa ce cpelia B KOCTIOMHUTE IIPEIJIOKEHU OT
WTAIIMAHCKUTE ChBPEMEHHU Au3aiiHepu. B neno-
BHSI CH )KUBOT, OTPOMHOTO COITMATHO HAIPEKEHUE,
3a/1aulT€ U OTTOBOPHOCTUTE, KOUTO MBKETE
[I0eMar B JIEJIOBUTE KOHTAKTH C€ M3UCKBA "KIIacH-
YEeCKUs CTHII" B MBbKKHUS KOCTIOM. CbBpEMEHHUTE
MOJIHM TEHJICHIIMHU C€ AUKTYBAT OT CTOJIULIUTE Ha
Mopara - [lapuwx, Munano, Jlonnon, Hro PIopK H
ap.

Cpb3maBaHe Ha 3aBiIaAsBall CTUJ, XapaKTEPeH
ChC caka "mkaMeH CTUI", moluepTaBalll BTaJisiBa-
HE W yabJDKeHa abibkuHa 12-14 cm. Ot xaHma.
ChpmusT BTaJeH CTHJI ce HaOmojaBa W IpH
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eneuure. PeBepute ca BUCOKH, SIKUTE C YMEPEHU
pa3mepu. Ha Te3u MOTHU TeHICHIIMU ca TTOAYHHE-
HU U Kosekuuute Ha Jlomde u ["abanau "depetn".

lonemure peBepu U ABYpEIHO 3aKOMYABAHE CE
IPEINOYUTAaT OT MHOTO AU3aliHEpH, Ipeylaraiiy
MacTeJIHU TOHOBE, (PUH rabapaAnH, CTped ThKaHU 3a
BCEKUIHEBHOTO 0011eKI10. Bepen npuBbpKeHUIH-
T€ Ha HEOECHO CHHBOTO W NEMNENIIBO CUBOTO ca
Apmanu, @epe, Bepcaue, Musiku. AKTyaJlHOCTTa
Ha Temara ce ompenens B aBe Hacoku. OT eaHa
CTpaHa TS € 00Bbp3aHa C HAIPaBIISABALIUTE HOBU
TEHJCHIIMU B MBKKOTO 00JIEKIIO0, a OT Ipyra, CBbp-
3aHU ¢ npoecuoHaIHaTa Iu3aifHepCcKa MpaKkTHKa
B KJIACHYECKHUTE TCH/ICHIINH.

TbpceHeTo Ha HOBU MTBTUILA TP Ch3/1aBAHETO
Ha HOBUTE ()OPMH B MBKKOTO OOJIEKIIO € CBbP3aHO
C HOBUTE TEKCTHJIHU MaTepHalyd U TEXHOJIOTHH.

TBpcAT ce HOBU MBTHILA IPU Ch3]aBaHE HA HOBU
(dbopMu caka c HOBH KOHIICTIIIUH 32 (POPMOH3TPAK-
JTaHEe OTTOBAPAIIO HA HYXKIUTE Ha OOIIECTBOTO 3a
KyJATYPHO U IPUPOAO CbOOPA3HO pa3BUTHE.

H3Bonm:

[TpaBOBIBIHUAT M3YMCTEH CHIIYeT MOJydaBa
Hal-IIMPOKO pa3npocTpaHenue npe3 2015-2016 .

Beprukannure nuHMM yabikaBany opmara
ca Hai-rosisaM nmpoueHT npe3 2013-2014 .

CbC CKBbCSBAHETO Ha CUIIyeTa CMECEHUTE BEp-
TUKAJHU C AMaroHaJHU JUHUN HaMUPAT LIMPOKO
npuioxkenue 2016-2019 .

[Tpe3 2020 r. 1€ ce ycuiuy BIMSHUETO Ha IMHA-
MHUYHUTE 10 CBOOOAHM (POPMHU U 11Ie C€ yBeaudaT
TEH/ICHIIMHUTE KbM M3I0JI3BaHE HA CMECEHHU JIaro-
HaJIHU C BEPTUKAJIHU JINHUM.
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2010 2015 2018 2020
@uczypa 1 [TpaBobrbiiHUA cUIyeT npu MbxKkuTe caka 2010-2020 .
Tabnuua 1
Jlenenue Ha cTpyKTypara Ha popMaTa B MBXKKUTE Caka Ha KOHCTPYKTHBHHU U JiekoparuBau jtuaun 2010-2020 .
B IIPOLICHTH
Ne | Fommam Bepruxanun | Xopusonranau | Jnaronansu | Cmecenu xopu3oHTtainu | CMeceHr BepTUKAIHU
2101 JIUHUT JTUHUU JTUHUU C BEpTUKAJIHU JIMHUU | C JIMaTOHAIIHU JIMHUU
1| 2010 30 30 10 20 10
2| 2011 30 20 20 10 40
31 2012 40 10 20 10 20
4| 2013 50 10 20 10 10
5] 2014 30 30 10 20 10
6| 2015 20 20 20 30 10
71 2016 20 10 10 20 40
8| 2017 10 10 10 40 30
9| 2018 10 10 20 20 40
10| 2019 10 10 20 20 40
11| 2020 10 10 10 20 50
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Ille ce nabmerne Ha neTaiInuTe, KOUTO BCE T10-
Beye 11e ca yronemenu. Llle ce uznons3sar paznuy-
HU ChbUCTAHUA HaA paI/IpaHI/I nu KapI/IpaHI/I I1J1aTOBE,
KOMTO III€ TTOTYEPTABAT aCHMETPUIHUS CTPOSIK HA
CTpyKTypaTa rpu opMooOpa3yBaHeToO.
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ABSTRACT

The paper describes avant-garde fashion which bears the characteristics of the future, always
surprises us with new plasticity and vision, and creates a new image system. The article follows the
development of the sculptural style in women's. The change of silhouettes, the used decorative and
constructive lines, as well as the sculptural elements in the compositions, have an essential role in the
distribution and organization of the clothing structure. The themes of the non-traditional geometric
motives, lines, dots, regular and irregular figures put the form formation in an unusual state.

Key words: Fashion design, ladies clothing, sculptural style, constructive lines.

1. YBon

PagukanHuTe M3MeHEHUs B Mojara ce OTpa-
35BaT U B IPOEKTHUPAHETO HA KOXKEHUTE OOJIEKIa.
Tesu obrexiia ce n3Mmon3yBar KakTo B O(UITHATHH-
TE, Taka ¥ BbB BCEKUHEBHUTE aHCamMOnu. OOUK-
HOBEHO BCEKHIHEBHUTE KOXXEHU OOJeKsa ca M3-
JIeJIisg Ha MacoBOTO MPOM3BOJICTBO, KbJIETO €AUH
Mojen ce u3paboTBa Ha Oa3aTa Ha ycCToWYMBa
OCHOBA, KOSITO YECTO yAOBJIETBOPSBA IOJIIMA YacT
OT HAaCEJIEHUETO.

IIpu cp3naBaHe Ha KOKEHU U3JENINS 32 MACOBO
MIPOM3BOACTBO IU3aMHEPBT U3X0K]IAa HE OT 00pa3a
Ha KOHKPETHUS UHIUBUJ, a OT OOLIMUTE NIPEICTABH
3a TunnyeH oopa3. KoHKpeTHO ca U3BECTHU caMo
BB3pAcT, 110JI, pa3MepH, pbCT U MbiHOTa. OcTaHa-
JIUTE IaHHU 32 YOBEKa TPsIOBaA a ce TUIHU3UPAT, 3a
J1a yIOBJIETBOPSIBAT [10-T0JIIMa YaCT OT HaCEJICHHUE-
T0. ChllecTByBaT MHOIO INpo(ecuu, KOUTO He

TEXTILE AND GARMENT MAGAZINE

M3HCKBAT CIICIUATHO O0JICKIIO M MUJIMOHA X0pa Ce
00IMYaT ¢ BCeKUTHEBHU KOXKEHU BPBXHU 00JICKIIA.
CbBpeMEHHUTE KOXKEHU KOCTIOMHM M TMalTa ca
TBBP/IE pa3HOOOpa3HU 110 GopMa v CHITYET.

IleaTa Ha HacTOsIATA CTATHA € Ja CE aHaJU-
3Wpa aBaHTapJHaTa MoJa B KOXEHOTO OOJIEKIIO,
KOATO HOCHU XapaKTepI/ICTI/IKI/ITC Ha 6’B)I€HICTO U HHU
M3HEHA/(Ba C HOBA IIJJACTUYHOCT, BU3HS U Ch3/aBa
HOBA CUCTEMA 32 UMUK.

HoBu MoMeHTH B IU3aiiHa HA CbBPEMEHHO
KOKEeHO 00J1eKJ10

OcCHOBHHTE 4epTH Ha MOJHUSA CUIIYET, AETal-
JIUTC U MOJHAaTa ramMa Ha IIBETOBECTC Tpﬂ6Ba Ja ca
ymepeHu. M300pbT Ha KOXKEHUTE MaTeprai He ce
OrpaHH4aBa OT ECTETUYHUTE U3UCKBaHMsl. B 3aBu-
CUMOCT OT NpoOMAHAaTa HAa MOAHUTC TCHACHIIUU CC
U3MEHAT CUJIYeThT Ha (popmara Ha KOXKECHHUTE
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W3NS, TOJIeMUHATA Ha MacaTa, BUIBT Ha CTPYK-
TypaTa Ha KOXCHHsI Marepual W IIBETOBOTO MY
oopmsiae [2].

X-00pa3HUAT CHIYET € C TOYHO OINpe/IesicHa
Tanus; o0pa3yBa ce OT JiBa TPHBI'bJIHUKA C OTCEUEH
BpbX. [1-00pa3HHAT CHIIyeT € ChC CPaBHUTEIHO
NpaBU paMEHE U YCIOPEAHU JTMHUU, CITUPAIIN JI0
xaHIa. A-o0pa3HHUAT CWIYET € C pa3lIupeHue,
KOETO 3arouBa OT paMeHeTe (Hai-CHIIHO € B JI0J1-
HaTa yacT). O-00pa3HUT CUITYeT € C OBAJIHA JIMHUS
B paMeHeTe U C TACHA JI0JTHA YacCT.

B 3aBucuMOCT OT cTeneHTa Ha MpUJIsATaHe
KO)KEHOTO OOJIEKJIO C€ pa3BUBa B TPU OCHOBHH
CHIIyeTa: IpaB, BTaJIeH, MOy BTAJICH.

[IpaBusaT cuiyer ce xapakTepusupa C JIEKO
MpWIsAraHe Ha U3JIeIHsITa M0 JIMHUATA Ha TalusTa.
[Tpu Hero ce 3a0ensa3BaT HOPMaJIHHU MPOTIOPIINH U
OTCHCTBHE HA CHJIHO OTIIEJIALLHN ce aeTailim. Dop-
MaTta My ce mpuOnmxkasa a0 ¢opMaTa Ha MpaBo-
wrbiaHuKA. [IponopuunTe Morar na ObaT pa3inny-
HU B 3aBUCUMOCT OT MOJTHUTE T€HJICHITNHU 1 U3TIOJI-
3yBaHETO Ma Pa3IMYHO ChUETaHHE HA CUIYETHUTE,
Ha KOHCTPYKTUBHUTE W JCKOPAaTHUBHUTE JIMHUHU.
[TpaBusT cuyeT e MoAXOAI 3a CIIOPTHUS, paHTa-
3UMHUS U KITACUYECKHUS CTUIL.

Branenust cuiyer ce xapakrepusupa chC CUJl-
HO MojyepTaBaHe Ha POpPMHUTE HA YOBeUIKaTa (u-
rypa ¥ 3ama3BaHe Ha €CTEeCTBEHUTE 1 MPOIOPIIUH.
B Hero ce pa3BuBar KilacH4ecKusT U (paHTa3Mii-
HUST CTUIL.

[Ipu monyBTaneHus CUIIyeT OTChCTBYBA KOHK-
peTHa TOYKa Ha Hali-roJIsIMO BTassiBaHe. 3a0ems3Ba
ce TUTbTHO TpUJISiTaHe B 00JIacTTa HA T'BbPAUTE U
HE3HAYUTEJIHO pa3UIUpEHHEe B JOJHATa YacT.
CohliecTByBaT OIlE TPU CUIyeTa: TparelnoBUIeH,
OBaJICH U KOMOWHUPAH, KOUTO Ca Pa3-HOBUIHOCT
Ha TIPaBUsI CUITYET.

KoHTypuTe Ha KO)XKEHOTO O0JIEKIIO ¥ OTAETHU-
T€ My 4YaCTH MOTaT Jia C€ pa3IIex]aT Karo BUJ
auHus. Ilpu KOHCTpyHpaHETO Ha KOXKEHHUTE 00-
JIeKJIa C€ U3MO0JI3yBaT: IpaBa XOPU30HTaIHA, IPaBa
BEpPTUKAJIHA, HAKJIOHEHA M CMECceHa JHHUS. B Xy-
JIOKECTBEHOTO KOHCTPYyHpaHe Ha 00JIEKIOTO Te3H
JIMHUU CE JIeTISAT HAa KOHCTPYKTUBHU, 1I€KOPATUBHU
U KOHCTPYKTHBHO-JIeKOpaTuBHU. KoxxeHurte 00-
JIeKJIa ce U3TpakJaT 4pe3 KOHCTPYKTUBHUTE efie-
MEHTH B KJIACHYECKHS, CIIOPTHUS U (haHTA3UUHUS
crun [9].
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MBKKUTE KOXKEHH 00JeKiIa OOMKHOBEHO ce
M3IOJI3YBaT 32 BCEKHJIHEBHO HOoceHe. YecTo Ko-
KCHHTE caKa ce M3paboTBaT B KIIACHICCKUS CTHI -
c BrajeHa ¢opma, peBepH, NpaBU JABYIICBHH
PBKaBU U BEHIIIHU JKOOOBE. ["'bpOBT € 115151 T ChC
CpeleH 1mieB (C UKLl WK 0e3 IUTHIT), a 3aKoIJa-
BaHETO - JIBYPE/THO.

Cakara ce n3paboTBaT 1 B CIOPTHHA CTHIL. Te
Cce OoTIMYaBaT C pasnuyHa ¢GopMa Ha TKOOOBE,
KOJIaHW, TUTATKH, pa3pe3u, 0acTH u Jip.

Oco0eHO aKTyaJIHM ca KOKEHUTE sIKEeTa C TI0-
obemMHM W CBOOOMHHM (OPMH, C KUMOHO pPBHKaB,
CMBKHATO PaMO WU PeTiiaH. 3a TSIX ca XapaKTepHU
pa3Ho00pa3Hu (YHKIIMOHATHHU JETAWIA, MHOTO
IIUIOBE, KOJaH4YeTa M MaroHu. KbCcUTe KOKEHH
SKeTa C MHOTO IUIOBE W KarapaMd HAIOMHST
0071eKI10TO 32 aBTOMOTO criopT (@uzypa 1, @uzypa
2).

JIbIKMHATA Ha SIKeTaTa Bapupa OT TAJUATA JI0
Oenpara. SIkerara, MPOMEHEHU IO KOHCTPYKITHS,
dbopma u JeTailnu, ca B ChOTBETCTBHE C HOBHTE
MOJIHU TCHICHIUU (KOMOWHAIUS Ha KOXa |
Kagude).

Hanocnenbk 3a 3UMHUSL CE30H ce€ Mpero-
YUTAT KaHAJKHUTE OT Koka. Te ce Hamarar che
cBosita obeMHa (opmMa M ¢ MHOTOOpPOWHHUTE
(bYHKIMOHATHY JETAlIN U IIUPOKU PaMEeHa.

MBKKHTE KOKEHH IajiTa OOMKHOBEHO ca B
KJacudecku cTuil. M3paboTBar ce B mpaBusi WiH
BTAJICHUSI CUJTYET C TIPe3paMeHHU IIeBOBE, Cpsi3a-
HU B TAJIHUATA U C TojsiMa sika U peBepu (Duzypa
3).JamckuTe KokeHU 00JIeKIIa BKIIFOYBAT aCOPTH-
MEHTA Ha IaJiTaTa, MaHTara, IKeTaTa U KOCTIOMH-
Te. OCHOBHHUTE YacTH Ha JaMCKHsS KOCTIOM ca
)KakeT U nojia. KocTIOMbBT MMa pa3inyHO CTHIIOBO
pelieHre B 3aBUCHUMOCT OT TpeTHA3HAUYCHHUETO.
Usnenusara B KOMIIJIEKTA CE MIUAT OOMKHOBEHO OT
€/IHa ¥ ChIIa KOXKa, HO TIOHSKOTa Ce M3padoTBaT OT
pasnuyHu Matepuwanu. Te morar ma OpaaT ¢
pa3nuyYHa IBIKUHA - JTIEKO 3aKPUBAIIH TATHSTA 10
XaHIIa WK JI0 KoyieHeTe. KoMImo3uinoHHoTo pas-
YJICHsIBaHE Ma U3JEIHETO MOXKe Ja Ob/Ie ChCPeno-
TOYEHO B TOPHATA WJIU JI0JIHATa MYy 4acT. B mpenHa-
Ta 4acT )KaKeThT MOXKe J1a Ob/Ie BTaJIEH, a IbpOBT -
chC cBOOOIHA JIMHMSI; TTOJIaTa € TIPaBa C IeTKa WK
pasmmpeHa B JoiHara 4acT. JKakeThT MOXE Ja
Ob/1e M3pabOTEeH U C KokeHa ska (Duzypa 3).
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KocTiomute B COpTHHSI CTHII C€ XapaKTepH-
3UpaT ¢ moauepTaHa cBoOOAHA Kpoiika. JKakeTute
ca ¢ IIaTK|, JHKOOOBE, MPHQETKH, TeKOPaTHBHA
Teresy HO JIeTalJINTe U Kpaulara Ha usziennero B
MecTaTa, KbASTO MyCKYJIMTE U3IUTBAT TOJIsIMO Ha-
MPEKEHUE, MOTaT Jia Ce yIOoTPeOsBaT TPUKOTAKHA
€TaCTUYHH MaTepHalii, ChueTaH!u XapMOHUYHO 110
IBAT ¢ Kokara. [lonara B copTeH CTHII CBHIIO €
HacHUTEHa ¢ ieTailyin. Ts e mpaBa Wiv pa3lpeHa, ¢
TUTaTKH, KOOOBE, KOJITaHYETa, KaTapaMu | JIp.

By30HBT 3aeMa BayKHO MSICTO B KOMIUICKTYBa-
HUTE KocTioMU. Toii € PyHKIIMOHAJIEH - C AbJHKUHA
JI0 JIMHUATA Ha XaHIIA, C TbJI00Ka pbKaBHA U3BHB-
Ka, C TOJIEeMH YI0OHH JKOOOBE, C MaJika M TSACHA
sika (MHOTO YE€CTO C ITIaJI-sKa).

KokeHUST acOPTUMEHT B ChUETAHUE C TPHUKO-
Ta)k Ce pa3BUBa B HOBHU CTPYKTYpPHH LIBETOBH pe-
[ICHHs, KaTo 3ara3Ba MPOMOPIMHTE, CUIyeTa U
CTHJIa HA CTIOPTHHUTE M3/ICITHS.

Haii-aktyanHa rpyna 3a KO)KeHUTE U3AENUS €
BpBbXHOTO oOnekyio. To mpeama3Ba 4yoBeka OT
HeOJaronpusaTHU aTMOC(QEpPHHU YCIOBHUS U C€
U3MO0JI3yBa MO-ABJIT0 Bpeme. M3paboTBa ce B
KJIACUYECKUS, CHOPTHUS M (PaHTA3UHHUS CTHIL
[Tpe3 3umara ce u3Mo3yBaT HIKOJIKO BUAA BPhXHO
obnekIio: 1ryou, manrta, MaHTa, a Ipe3 €CeHHUs U
MIPOJICTHUS CE30H - JICKO MAHTO, KAHAIKH, KYPTKH.

Pa3ButHero Ha popmara Ha manTara 3aBUCH OT
[UKIUYHOTO CMEHSHE Ha MOJaTa C MPOTHBOIIO-
JI0’KHU (OopMU (HAIPUMEP CTPOTO TEOMETPUIHUTE
C MEKH IJIACTUYHH).

3a cTporo reomeTpudHuTe (HOPMH Ca Xapak-
TEPHU MEKH SCHO pa3wieHeHH o0eMHU B MpaBUS
cuiyeT. TsSXHaTa KOMIIO3HIIMS € TO-OMPOCTEHA.
[Mantoro e ¢ Meka u TulacTHYHa (opma - 4eCTOo
CHOTBETCTBYBa Ha cTui (pantazus. Popmute Ha
pPBHKaBUTE KOHIICHTPUPAT MIIACTUIHUTE 0COOCHOC-
TH, YCUJIBAaT TH M CE SBSBAT KOMIIO3UIIHOHCH
HEeHTHp Ha u3aenusara. CuiyeThbT HA 3UMHUTE
naJiTa ce ompeness MpeIuMHO OT Bia U (hakTypa-
Ta Ha €CTECTBEHUTE U M3KYCTBEHHUTE KOXKH.
XapakTepbT Ha KOXKEHHTE MajTa 3aBUCH OT
CBOICTBaTa Ha KO’Kara.

Cnopen nbpKMHAaTa Ha KOCTIOMAa M HEropara
(dhopMa KOXKHUTE Ce JENSIT Ha KOXKH C JBIBI KOChM
(yiucuna), cbC cpeieH KoCchbM (HOpKa, KaTepuyka,
3asiK ¥ JIp.) U 3aBUTH (KapaKyj-arHelika, KbIpaBa
u ap.). Te U3UCKBAT SICHU U JIAKOHHYHU (HOPMU HA
00sexioTo. PpKaBuTe Morar ga Opaar OOMKHOBE-
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HY WK perad. OOIeKI0TO 0T KOXKa C IbJIbI KOCHM
ce IpernopbyBa 3a CTpoiHUTE *)eHu. Koxure cbe
cpelHa Ab/DKMHA Ha KOChMa ca IMOIXOMIALIN 3a
najTa B IpaBHs, BTAJICHHUS WIM TONYBTaJICHUS
CHITYeT, pa3lIipeH B JoaHaTa yacT. [Ipu To3u Bua
najra ce JOIycKa rojisMo pa3zHooOpa3ue Ha
(dopmuTe, IKUTE, pbKaBUTE, KAKTO U HU3I0I3yBaHe
Ha FapHUTYPU OT pa3IMYHU BUI0BE KOXKH. | pymara
Ha KOJKUTE C MallbK KOChbM € Hal-pa3HOO0Opa3Ha,
KaKTo 110 (haKTypara, Taka 1 1o 1pera. BbB Bpb3ka
C TOBA KOMIIO3UIIMOHHOTO PEIIEHUE HAa MOJIEIIUTE €
pasnnyHo. Koxxure ca ¢ meTHa WM Ha JIEHTH, Koe-
TO TpsIOBa Ja ce B3eMa M0/l BHUMaHUE MPH MPOeK-
TUPAHETO Ha JCTAUITUTE.

PaznnuHOTO pa3nonokeHue Ha KoxkaTa B U3ze-
ausTa (BEPTHUKAIHO, XOPU30HTAIHO, TMArOHAJHO,
LIaXMaTHO U JIp.) C€ M3IO0JI3yBa 3a MOJAYepTaBaHe
Ha popmMaTa Ipu Ch3/1aBaHe Ha MITIO3US 32 U3TETIIs-
He Harope, paslupsiBaHe, crecHsBaHe U Jp. Karo
ce uMa IpeBU/l XapaKTepbT Ha LBETA U PUCYHKa-
Ta Ha KOYKara, MOrar J1a Ce MOCTUTHAT KUBOIIUCHH
wiu rpaduyHy edektu B Monenure. [ papudnoct-
Ta ce IoAuepTaBa C peAyBaHe Ha JIEHTHU OT BEIyp U
KOYKa ¢ KOCbM, C KOMOMHHUpPAHE HAa KOXKH C BEILyp
WM cykHo u Jp. Kato ce u3nomnsyBa onpeneneHo
ChUETaHHE Ha IIBETOBUS IMPEXOJ], MOraTr Ja ce
MOCTUTHAT I[BETOBH M TOHAIHH KOMITO3UIIHOHHH
pewenus. Ilpu pasnosiokeHHe Ha KOXKUTE B
pa3IMYHM HAMPaBJIEHHS CE MOTyYaBaT UHTEPECHU
ceenHHM edexTu. Karo ce ch3maBat momenu ot
OBYM KOXKH, MOTaT Jla C€ M3MOJI3yBaT HApPOIHUTE
TPaIUIMK B MOJICTMPAHETO HA TO3H TUIT U3/IEITHS.
T'onsMo BHMMaHMeE ce 00pblIia Ha TAJITaTa OT KOXKH
ChC CHHTETUYHH BIaKkHa. Te ce 6arpsr B pa3iuyHu
LBETOBE M ca MOAXOASIIM 3a 3UMHO OOJIEKJIO.
bnarogapenue Ha cBOsITa 1€KOPAaTUBHOCT, JIEKOTa
U €JaCTUYHOCT Te3U KOXHU ca TMOAXOAAIIM 3a
CTIOPTHUS CTHIL.

SIkUTE OT KOXKa C IBJIBI KOCHM YECTO Ca KPBhITIN
WM uMat popMa Ha Ia-sKa ¢ pa3inyHa JbJKU-
Ha. SIKUTE C KbC KOCBM MoOrar Aa ObAaT ¢ HHCKO
WM BUCOKO ctonue. Koxure ce mogOupar taka, ye
Jla KOHTPAcTUPaT WM JIa XapMOHHUPAT C LIBETA H
¢akTypara Ha nanrara. B 3aBucumocT ot Mmozata ¢
KOXka ce 0(opMAT KpauIaTa Ha U3JENUATA, KO-
OoBeTe, MAHIIIETHTE, KAKTO ¥ PAMEHETE, TBP/IUTE U
pbkaBuTe. Kokute ¢ KbC KOCBM C€ H3IOJ3yBaT
0OMKHOBEHO 3a JEKOPAaTHBHO OQOpMsHE Ha
€CEHHO-3UMHOTO 00JIEKIIO.
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3AKJTIOYEHHUE

KoxeHnoto o6seks1o € 6110 BUHaru akTyajaHo B
Mmozara. CeiecTByBa Oorar m300p Ha KOXKEHH
MaTepHalu, KOETO ONpeaeiass MUPOKOTO
IPWIOKEHNE B Pa3IMYHUTE BUAOBE OOJeKIia.
Cunyerute, U3MOJ3BAHUTE JEKOPATUBHU U
KOHCTPYKTMBHU JIMHUM, KAKTO U CKYJIITypPHUTE
eJIEMEHTH B KOMIIO3UIMHTE, UTPAsT CHIICCTBCHA
POJISL TPU IPOEKTUPAHETO Ha KOKEHOTO 00JIEKIIO.
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