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X 3»&',0 MpoekT Ne BG-RRP-2.017-0001-C01 ,,/1azepHn meToau 3a
pa3pa60TBaHe Ha CeH30pn CaMONMO4YUCTBALLU Ce I'IOB'prHOCTM”,
PuUHaHCHpaHoO oT SENSA
EBponeinckus cbio3 MnaH 3a Peny6nuka
Cnepnpgauo Mokonexue Bb3CTaHOBsBaHE 1 Bbnrapus

EC YCTOVI‘WIBOCT
PaGQTeH MakKeT 3: leHepupane Ha LIPSS cTpyKTypu/iiepapXmMuHu MMKPO-, HAHO- CTPYKTY pU ¢ GeMTOCEKYHAHN MMMYACU BbPXY NOANO0MKKM OT
CcTbKAo/noaumepu 3acb3gaBaHe Ha CAaMONOYUYUCTBALLY CE NOBbPXHOCTU Ha CAbHYEBMU NaHeWn.

NMPUYUHU 3A HYXKOATA OT
CAMOMNOYNCTBAHE HA COJIAPHUTE NAHEJIU

e

P-n. PN3: pou. a-p A. [lackanosa
YyacTHUuMm:

[n.ac. a-p. /1. AHrenosa

[n.ac. a-p. A. enaskosa
AcucteHT E. dDunnnos

Bb3OENCTBUE HA OKOJIHATA CPELA METEOPOJIOIM'M4YHU YCNOBUA 3AMBPCABAHE U HATPYIMNBAHE HA MNMPAX
. 3aMbpchaHe Ha Bb3yxa OT UHOYCTPUS, ® ﬂ'b)KA, CHAr, rpagywika n BATbp g |_|an, MACHK, Kan, NTu4n nanpaxHeHus
TPAHCMOPT 1 GUTOBO OTONNEHUe e TMacbyHM Bypur 1 NPEeHOC Ha npax e JlncTa, HACEKOMM 1 OPraHUYHKU OTNaabLM
e [paxoBu YacTULWM, MONEHN, CaXan
. e BuCOBa BNaXHOCT ¥ MUHEPanHu oTnaraHus e HamanseaHe Ha NPOMNycKIMBOCTTA Ha
o KUCENUHHM AbXA0BE U XUMUYECKM
3aM1=pcwren‘::1 e o UV paguauus v TemnepartypHu konebaHus, cBeTIMHaTa
YCKOpABaLLM CTapeeHeTo Ha NOBbPXHOCTTA « 3HauuTeneH cnag B eHepruiiHata

e HamaneHa Npo3payHoCT U ehEeKTUBHOCT

edekTnBHOCT (00 20% 1 noBeye)
Ha naHenute

CAMOMNOYNCTBALLUNTE CE NMAHEJIN OCUTYPABAT MO-BUCOKA EPEKTUBHOCT,

MO-ObJTbI XKMBOT M MO-HUCKM PA3XOOM 3A MOAAPBXKA. il



PuUHaHCHpaHoO oT

EBponeinckus cbio3 MnaH 3a Peny6nuka
Cnengauo ﬂoxonel-wle Bb3CTaHOBSIBaHe M Bnnrapus
yCTOMYMBOCT

MpoekT Ne BG-RRP-2.017-0001-C01 ,,/1azepHn meToau 3a
pa3paboTBaHe Ha CEH30pM CaMONOYMUCTBALLM CE NOBBPXHOCTHN®,

SENSA

PaGQTeH MakKeT 3: leHepupane Ha LIPSS cTpyKTypu/iiepapXmMuHu MMKPO-, HAHO- CTPYKTY pU ¢ GeMTOCEKYHAHN MMMYACU BbPXY NOANO0MKKM OT
CTbKno/nonnmepu 3a cb3gaBaHe Ha CAMOMNOYUCTBALLM Ce NOBbPXHOCTU HA CTbHUYEBU NaHenu.

PELLEHUA HA MPOBJIEMA

1. ECTECTBEHO NOYUCTBAHE
NPUPOAHYU hakTopK

O

Iy Otmuea npaxa un aaMmbpcaBaHuaTa
OT NOBBPXHOCTTA

) ~ BATHP
-‘D v OTHacsa nekute npaxoeu 4acTuuu
n 3aMmbpcuTenu

e B TPABUTALIUA
Momara Ha BoaaTa fa ce 0TTU4a 3aefHo

C yacTuuuTte

EcTecTBEHOTO noyncTBaHe e HeNnoCTOAHHO
W 3aBUCU OT KITIMMATUHHUTE YCIOBUSA.
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U3UCKBa OOMbJIHUTESTHU peCypCcu

BOJA
lonam pasxop Ha Boaa

TPYO
MaucKBa pbyeH Tpya 1 Bpeme

OBOPYABAHE 7/
M3nonasaHe Ha YeTKK, MaLLMHKX U NpenapaTtu A

PA3X0Ou
MoBuLIEH eKcnoaTauMoHHN pasxoan 0

PBYHOTO NouMCTBAHE € CKbMO, TPYA0EMKO U MOXe
Aa yBpeau naHenute nNpyu HenpasuiHO U3MbAHEHUE.

@ 2. PbYHO NOYUCTBAHE @ 3. CAMOMOYMCTBALLM CE MOBLPXHOCTH

WHOBaTUBHO U YCTOVI'-WIBO peweHne

TEXHOJIOIMn 3A CAMOINOYUCTBAHE

@ MOKPUTUSA (COATINGS)

CneuvanHu HaHONOKPUTUS HaMansBaT NpUNenBaHETo
Ha npax u ynecHasaTr OTMUBAHETO MY.

TEKCTYPUPAHE HA NMOBBLPXHOCTTA
MWKPO- 1 HAHOTEKCTYPU HaManABaT CLENIeHNeTo
Ha 3aMbpPCABAHUATA C MOBbPXHOCTTA.

CYNEPXUAPO®UNHU / CYNEPXUAPO®OBHU
NMOBBLPXHOCTU

Bopara ce pa3nuea B TbHbK hunm (cynepxmapodunHm)
unm obpasysa Karnku 1 0THacs MpbcoTuaTa
(cynepxuapodobHu).

CAMOMOYUCTBALUMTE MOBBLPXHOCTU OCUTYPSABAT YCTONYNBO, EGEKTUBHO

N UKOHOMUYECKW U3rOAHO PELLEHWUE 3A NOAOBPXXAHE HA COJTAPHUTE MAHEN YACTW. D[][”]

SEM HV: 20.00 kV WD: 10.86 mm
Vac: Hivac Det: SE 50 ym
SEM MAG: 1.00 kx Date(m/d/y): 03/26/25

Mopd@donorma Ha NOBBLPXHOCTTa Ype3 SEM u
ONTUYHA I'IpO(I)MﬂOMETpVIFl
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SEMHV: 200KV WD: 10.08 mm
Performance in nanospace Ml vac: Hivac Det SE

LYRA TESCAN

Performance in nanospace n

SEM MAG: 1.00 kx Date(m/d/y): 04/30/25

B0t ym




PuUHaHCHpaHoO oT
EBponeickus cbio3

CnepBauwo NMNokoneHue
EC

Pa60'|'e|-| MaKeT 3: lenepupaHe Ha LIPSS cTpyKTypu/itepapXnuuHm MUKpPO-, HAaHO- CTPYKTYPU € GEeMTOCEKYHAHN MMMYICU BbPXY NOANOMKN OT
CcTbKno/nonumepu 3a cb3gaBaHe HAa CAMOMNOYUCTBALLM Ce MOBbPXHOCTM HA CTbHUYEBU NaHeNU.

Moaxoa:

_ Matepuan , Gemroceynawanasepuaobpaborka ,  Awanwn s

YCTONYNBOCT
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MnaH 3a Peny6nuka
Bb3CTaHOBSAIBaHe U Bbnrapus

3aKaneHo CTbKAO:

Pasmepu: 1x1cm?, 2.5x2.5cm?
Nonnmepn:

Polyethylene Terephthalate (PET)
Polyvinylidene Fluoride (PVDF)

EdeKr Ha noTtyc ancro

XuapodobHa

XuppodpunHa
KOHTaKTeH brba1 >90°  KOHTaKTeH brba < 90°

800nm, 70fs, 1KHz
BapupaHe Ha  napameTpwuTe Ha
Na3epHOTO by eHwme:

- CKOpOCT Ha CKaHMpaHe

- EHeprua

- oKy CHO pascTonaHue

- 3acTbnBaHe mM/y CbceaHM 30HU

be3KoHTaKkTeH meToa Ha 06 paboTKa

Ti-Sapphire pemTocekyHaeH nasep :

* MopdonormyeH n Tonorpadpckm
(CEM, onTnyeH npodunomeTsp)

e OMOKpAaemocT PeHTreHOB
OundpakumMoHeH aHanus

e MuKpo PamaH
e TecToBe 3a 3ambpcaABaHe

e MexaHW4HU TecTose

O6paseu,

MpunoxeHue: PoToconapHn naHenm

MpeavmcTea Ha XMAPOPUAHUTE CTPYKTYPU
3a C/TbHYEBM NaHenu:

CamonoyucTBaHe B AbXKAOBHa cpeaa:
ObXAabT ce pasnpeaens paBHOMEPHO,
nomaraiMkm 3a  MOYMCTBAHETO  Ha

Mo BbPXHOCTTA.
OTcTpaHABaHeTO Ha npax e no-
edeKTUBHO, OTKONIKOTO npu

Heo6paboTeHOo CTLKO.
doTOKATANUTUYHATA AaKTUBHOCT MOMKE Aa
Hama/sM HaTPynBaHETO Ha OPraHWYHM
BellecTsa.

Mo-pobpa  CBET/IONPOMNYCKAMBOCT B
CpaBHeHME C MNpaWwHWM WIM 3aMbpCeHU
naHenu.

KoHTpona

LIPSS -
KaHanu

LIPSS - 90°
LIPSS - 45°

LIPSS - 60°

43.31

5.1

17.49

12.37

18.82

CKaHupawy, moayn

i MNocoKa Ha ckaHupaHe

0sec I

MpoekT Ne BG-RRP-2.017-0001-C01 ,,/1azepHn meToau 3a
pa3paboTBaHe Ha CEH30pM CaMONOYMUCTBALLM CE NOBBPXHOCTHN®,
SENSA

XuppodunHa NOBbPXHOCT c1eg NasepHa 06paboTKa:

30 sec I

15 sec I




P RS 390 MpoekTt Ne BG-RRP-2.017-0001-CO1 ,/1a3epHn meToam 3a
L - S pa3paboTBaHe Ha CEH30pM CaMONOYMUCTBALLM CE NOBBPXHOCTHN®,
®durHaHCUpaHo oT - SENSA
EBponeinckus cbio3 MnaH 3a Peny6nuka
Cnensauo lMokonexue Bb3CTaHOBABAHE U Bunrapus Mpotokonu
EC yeronmsoct
1 cycle =3 hours
200
e CTO B e / m Visual inspection, SEM, optical transmittance
A. TecT 3a TepmuuHa nmnsapwuxamsoct (IEC 61215) ICTVETET I 1000 hours

60°C, 50% RH
Optical transmission, surface degradation
(SEM)

B. TecT 3a UV o6s1buBaHe (ISO 4892-2) /ﬁ%
C. TecT 3a ycTOM4MBOCT Ha U3HOCBaHe (ASTM D1044)

D. TecT 3a Xumun4yecka yctomymBocT

E. TecT 3a 3ambpcABaHe N NOYMUCTBAHE

[load W
500
m Haze %, surface wear via microscope

0.5M HCI 48 hours @ 40°C
Salt Spray (NaCl 72 hours @ 35°C
PN optical change, surface integrity

Soil Application ISO 12103-1 (Arizona Dust
_ 80°C for 2 hours

Distilled water spray or air jet

PP . - ccovery inlght transmittance
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05%390 MpoekT Ne BG-RRP-2.017-0001-C01 ,/lazepHn meTtoam 3a
(O

pa3paboTBaHe Ha CEH30pPU CaMONOYMUCTBALLM Ce NOBbPXHOCTN®,

PuUHaHCHpaHoO oT

EBponeinckus cbio3 MnaH 3a Peny6nuka SENSA
Bb3CTaHOBSIBaHe M

CnepBauo MokoneHue N Bbnrapus
EC YCTONYUBOCT
TecT 3a NPO3pPa4HOCT Ha C/I0N BbPXY
. nognexad, neyat (BusyanHa oueHKa)
FS nasepHo uv MamepBaHe Ha WCA YCTOMUMBOCT Ha
TeKCTypupaHe eKCno3unuus U3HOCBaHe I
sdAgh” 8
\hopaalfgs
gjfunkildfhgiow,  UnVig
dedflkgijlhjmnXdl \ _w:ho7alrva.
IRDJ 67" M1 LA - ‘:é'}:legr
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DGHEDBU.
*  ®deMTOCEKYHAHOTO Na3epHO TEKCTypUpaHe Cb3AaBa MWUKPO- U HAHOCTPYKTYpPU BbPXY CTBKAOTO, Kato popmupa 1*385&"
CTabuaHuU, cynepxmapodPuaHn NoBbPXHOCTH. P

* TecrtoBeTe 3a yCTOMYMBOCT (TepMUUHU, UV, XUMUYHM U abpasmBHU) Npeam3BUKBAT MUHUMAIHU MPOMEHU, KaTo
3ana3BaT Mopd0o/IorMATa 1 OMOKPSAEMOCTTa Ha MOBBbPXHOCTTA.
* OnTWYHaTa NPONYCKAMBOCT OCTaBa HEMPOMEHEHA.
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XY pa3paboTBaHe Ha CEH30PU CaMOMNOYMCTBALLM Ce NOBbPXHOCTU®,
®UHaHcUpaHo oT hd SENSA
EBponeinckus cbio3 MnaH 3a Peny6nuka
Cnepnpgauo Mokonexue Bb3CTaHOBsBaHE 1 Bbnrapus
EC YCTONYUBOCT
140
120
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) I I I I
, 1.0 HED N 1 1is
before tests Thermal test UV exposition Abrasion test Chemical Dust retainment All tests
resistance

m control EP=40 mW; v=1 mm/s ®=mP=40 mW; v=1 mm/s; 60°

Pesyntatn oT WCA n3mepBaHMA NpoBeaeHn cies BCUYKM TeCToBe
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& &% e’gb [poeKkT Ne BG-RRP-2.017-0001-CO1 ,/1azepHn meToaM 3a
h2 : S pa3pa60TBaHe Ha CeH30PpU CaMono4YunucTealm ce I'IOB'prHOCTM”,
®PuHaHCcupaHo oT ' SENSA
EBponeinckus cbio3 Mnan 3a Peny6nuka
Cnepnpgauo Mokonexue Bb3CTaHOBsBaHE 1 Bbnrapus
EC YETOWMBOST  Onrmunu u CEM n306paskeHnsi HA CTPYKTYPHTE MPEIH U CJIE/ NPOBEKIAHE HA TEPMUYEH
Cronku Ha lNpoTokona 3a TECT:
"POBC)KAEIHG Ha TepM“qu Tecr Sample LIPSS before durability test

1. Nunyuanusaums:

~ [pu craiina Temneparypa (~23°C) — 30 MuH. _‘

2. Oxnaxpane:
= 10 mun B xnagwinmk (+4°C)

& 1.LIPSS 60° -
P=40mW,

; V=0.001m/s,
% X |8 dx=25pm, 60°

E. 10 mun Bbe puzep (-17.5°C)
- = 10 muH BB pu3ep (-40°C)

+ 3ampa3saBaw cnpeii
Ha BCeKM 2-3 MUH.

2. LIPSS lines-
P=40mW,
V=0.001m/s,
dx=25um

3. 3atonnsne:
= lpu craitha remneparypa t1;3°C) =10 muH.
+ 20°C 10 Mun. '
* 60°C— 10 muH.
» 85°C—10 muH.

S ’% Control zone Sample 1 LIPSS thermal test
Control v

zone LIPSS60°  LIPSS lines

4. Bv3cTaHOBSIBaHe:

1. LIPSS 60° -P=40mW, V=0.001m/s, dx=25um, 60° &

Ll Orsapmue CYWWIHSITa U OCTaBAMe 2. LIPSS lines- P=40mW, V=0.001m/s, dx=25um

= Mpu craitna remneparypa (~23°C) - 30 muH.

5 MoBTOpenue:




06”‘1?0 MpoekT Ne BG-RRP-2.017-0001-CO1 ,/1a3epHu meToam 3a
X pa3paboTBaHe Ha CEH30pM CaMONOYMUCTBALLM CE NOBBPXHOCTHN®,
®duHaHcupaHo oT - SENSA
EBponeinckus cbio3 MnaH 3a Peny6nuka
Cnepnpgauo Mokonexue Bb3CTaHOBsBaHE 1 Bbnrapus
EC YCTONYUBOCT

Transmittance %

100
= 100 -
B go]uh'“ e AR b‘“""“‘"‘j"“\’ﬂ“dwwih

901 —— Control

801 7 — LIPSS 60
= 704 —Control f 70 —— LIPSS Lines
9 ——PET 1 8
£ 601 ——PET2 8 80+
E o0 ——PET3 5 W-Www
% 40 ©
S 40+

30

20
104 204
" ot
T T T T T T \_‘4 T . T 10 T T T T T T T T T T
400 440 480 520 560 600 640 68D 720 76D 400 440 480 520 560 600 640 680 720 760
Wavelength [nm] Wavelength [nm]

WCA:

NV

PET Soda-lime glass o -

]

—— PETcontrol
95 ——PET160 i
Control —— PET2lines &
1 2 zZone e aany 90 —— PET3lines 50
e = N i
PET4- PET4 & 1 2% 2 Control zone .
60° lines PET3 R & 80 < T —— Glasscontrol
3 lines —_— g g — GlassLIPSS60
LIPSS60°  LIPSS lines = ™ s 309 —— GlassLIPSSiines
70
20
1. PET4 60° - P=40mW, V=7.6m/s, dx=00pm, 60° 1. LIPSS 60° -P=40mW, V=0.001m/s, dx=25um, 60° & M
2. PET4 lines - P=40mW, V=7.6mm/s, dx=45um g 104
3.PET3 lines - P=40mW, V=3.44mm/s, dx=45um 2. LIPSS lines- P=40mW, V=0.001m/s, dx=25um  ®
55|-----|v|-|-|-|D'|'|'|'|'|'|'|'|'|
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180

Time [s] Time [s]
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MpoekT Ne BG-RRP-2.017-0001-C01 ,,/1azepHn meToau 3a
pa3paboTBaHe Ha CEH30pM CaMONOYMUCTBALLM CE NOBBPXHOCTHN®,
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®UHaHcUpaHo oT hd
EBponeinckus cbio3 MnaH 3a Peny6nuka SENSA
CneaBauio MNokoneHue BBL3CTaHOBsIBaHE 1 Bbnrapus
EC ycTOi4YMBOCT

| "

TecT 3a MI3naraHe Ha OTKPUTO 33
OLeHKa Ha aerpagauua ot
UV, Bnara, TemnepaTypa 1 npax
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MpoekT Ne BG-RRP-2.017-0001-C01 ,,/1azepHn meToau 3a

DRSS .
paspa60TBaHe Ha CeH30PpU CaMOoNno4YunUcCTBall ce NOBBPXHOCTU ,
PuUHaHCHpaHoO oT SENSA
EBponeinckus cbio3 MnaH 3a Peny6nuka
CneaBauio MNokoneHue BBL3CTaHOBsIBaHE 1 Bbnrapus
EC yCTOMYMNBOCT Tect 3a N3naraHe Ha

OTKPUTO 3a OLEHKa Ha
Aerpagauma ot

UV, Bnara, Temnepatypa 1

npax
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PR MpoekT Ne BG-RRP-2.017-0001-C01 ,/lazepHn meTtoam 3a
A3 A

pa3paboTBaHe Ha CEH30pPU CaMONOYMUCTBALLM Ce NOBbPXHOCTN®,

PuUHaHCHpaHoO oT
EBponeinckus cbio3 MnaH 3a Peny6nuka SENSA
BbL3CTaHOBSIBaHE W

CnepBauo MNokoneHue by Bbnrapus
EC yCTOM4YMUBOCT

LASS SURFACES

SEBA 2026

= xn--glaabhzcw.bg
K 403 Forbidden © Facebook o
/ CaMOMOYMCTBALLMTE CE COIAPHU NaHEe/IU: Hay4eH NpoduB

WW PEeaJIHO pelleHue —KOMEHTap Ha eKcnepTure oT
Cmapt Conap B (oo senars

K3KBO O4aKBa
CONAPHATA MHAYCTPHA

080120267, | © 9w o o Q . o npe3 nornena ka
excnepTTe OT CMapT

Conap TexHONOAXHC

Ouwe oT Codutua >

BalkanEngineer N. Macedonia BalkanEngineer Serbia BalkanEngineer Albania

a Crax 2026: Cb3nasait
B Ha 2026 2. Ha ©eHepaus ce Hamupa 8 uHmepecra cumyayus. Jokamo dockopo Gvaewero Ha
aKyeHmbm bewe ebpxy Ha camume Knemku, GHeC GhoKyCbM Ce uMecmea KM eJuH ::;Zg;::’::::"
n0-npazMamuyen 6bIpoc, 8 UMEHHO Kak Oa ce 3anasu Ha npes yenus U uiosn

nepuod? e, Ye edHa OM OCHOBHUME NpPeYKU NPed moea ce okasea npupodama — Npaxsm, TPaHCHOPMATOPH B
noneHume u 3aMbpCABaHeMO Ha b3dyxa. B masu epbaka HanpedbKbm o paspabomkume Ha yeHume om MHcmumyma Ennpom Xesn
no KoM B Ha Hayxume (BAH) ceoemo i Wupucrpuc
uHmepecHa npomsHa e noddpbxKkama Ha conapHume navenu. 3a Oa pasanedame €bNPOCa U OM eKCnepmHa 2nedHa
moyka om eodewu wa Smart Solar - c o onum &

U nodd; Ha Bosch Home Comfort
" I cv5pa caon napTHbOpK

) Ha ABYAHEBHA CPewWa C
uen ykpensane Ha
CepBv3HaTa Ch Mpexa
v nopobprsane Ha

obcnyBanero

~ UPSycpoiicraa Socomec

mrsHAR

NGINEERING

KOMMNNEKCHA MHXEHEPUHTOBA
yoyrmu nponsmmug"b

» M

a0 a
- i
Mlo Pioneering for You

Nazepuna BMecTo
OcHosata Ha paspaboTkata Ha exuna Ha BAH, npeactasena 8 kpas Ha 2025 r. 8 Codwms, e manonssaHeto Ha

nasep 3a Ha Kaksa e 8 MomeHTa? [oseuero —
NPOU3BOAMTENM AHEC Pa34UTaT Ha XMMUYHU HAHONOKPUTUA (HAR-4ECTO OT TMUTAHOB OKCUA UNKM CUNMUMeB auokcua). Tesu rAS.[E'PM
cnoese paborar nobpe B Havanoto, obaye umar eauH HeaoCTaTLK — Te ca Moa Ha ’ )
paauauus, TemneparypHUTe aMnaIUTYAM U TP npu Te ce e K== owir
MertoawT, paspaboren or BAH, pasrnexaa npobnema no pasnuyeH HauuH. BMecTo na no6ass HOB CNOWM BbPXY CTBKNOTO, | aaaia - .

NOKAHA

OOUUMANHO OTKPUBAHE
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