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Pe3rome

W3cnenpanusara Ha peanna y4€HU OT LA CBAT HPEC3 MOCICAHUTC HAKOJIKO JACCCTUIICTUA IMOKa3BaT
HAJIMYUETO HA 00E3IMOKOUTEITHO HapaCTBaHC B aTMOC(bepaTa Ha IJIAaHCTAaTa Ha KOHICHTpalruATa Ha (bHHH
MMpaxoBU 4aCTUIH HAPCUYCHU aACPO30JIM B PCIYJITAT HA PA3JIMYHHU YOBCIIKU ILCI\/'IHOCTI/I, 3armodyBaiiy OT
CCJICKOCTOMMAHCKOTO IMPOMU3BOACTBO U CTUTralllM OO0 U3IOJI3BAHCTO Ha Oouomaca 3a TOpHUBO. OCBCH, e
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MPUYMHSIBAT CEPUO3HO YBPEXKIaHE HA YOBEIIKOTO 3/PaBe, TE3U a€pPO30JIH BIHSAT CHIIECTBEHO U BBPXY
TUTAHETapHUS paauanuoHeH 6ananc. ToBa Bou OT CBOS CTpaHa JI0 MPOMsIHA Ha Tiio0anHara atMochepHa
W OKEaHCKa LMPKyJalus, MPOMsSHA HAa KIMMara U TOJEMH WIETH BBPXY CEJICKOTO CTOIMAHCTBO M
CBETOBHATa HNKOHOMHUKA.

B wmoHorpadusata ce IUCKyTHpaT BBIPOCH CBBP3aHM C BIMSHUETO HA aepo30JIUTE BBHPXY
MHUKpOKIMMaTa. B mbpBara rmaBa ca pasrielaHd OCHOBHUTE CBOMCTBAa Ha arMocdepara — HeiiHaTa
CTpyKTypa W chcTaB. OCHOBHUTE Ne(UHUIMHN, CBONCTBA M AWCIEPCUS HA aepoO30JUTE, KAKTO U
amapaTtypara 3a H3MepBaHe Ha TSIXHATa KOHIICHTPALUS U JUCIIEPCHsI ca TIPEJICTAaBEHU BHB BTOpA TJiaBa.
B Tpera riaBa ca pa3riieaHu BUJOBETE KIMMAT, a B YETBBPTA CE IUCKYTUPAT MPOOIEMUTE CBBP3aHH ChC
3aMBPCSABAHETO HAa BB3AyXa B aTMocdepara Ha rpaj - pa3loiioKeH B IUIAHUHCKA J0JIMHA, TUCIIePCHTa
Ha (UHM [IPaXOBU YACTHUIM B aTMOc(epaTa Ha OTKPUTH PYIHUIIUA U KapuepH, KaKTo U B aTMocdepara Ha
y4eOHH 3a1H

Abstract

The monograph discusses issues related to the impact of aerosols on the microclimate. The first
chapter discusses the main properties of the atmosphere - its structure and composition. The main
definitions, properties and dispersion of aerosols, as well as the equipment for measuring their
concentration and dispersion are presented in Chapter Two. The third chapter discusses the types of
climate, and the fourth — the problems associated with air pollution in the atmosphere of a city - located
in a mountain valley, the dispersion of fine dust particles in the atmosphere of open pits and quarries, as
well as in the atmosphere of classrooms.



IIyomkanuu B cnucaHusi U COOPHUIIM OT KOH(epeHUUH (U31AHUA), BKJIOYEHH
B Hanuonannus pedepeHTeH CIUCHK HA CbBPEMEHHHU ObJITapCKH HAYYHHU
U3/IaHUS C HAYYHO peleH3UpaHe

I1I. Hay4ynu my0uKanuu 1o TeMara Ha KOHKypca:
II1.1. Hayynu craTuu:

1. N.Kolev, P. Savov, E. Donev, D. Ivanov, T. Evgenieva, V. Grigorieva, I. Kolev, 2011, "Boundary
Layer Development and Meteorological Parameters Impact on the Ground Level Ozone
Concentration Over an Urban Area in a Mountain Valley (Sofia, Bulgaria)*2011 International
Journal of Remote Sensing, Volume 32, Issue 24, pages 8915-8933,
DOI:10.1080/01431161.2010.524679.

Abstract

The ecological problems caused by the increasing ozone concentration are not easily solved
because ozone is not directly emitted by certain sources Its concentration depends on numerous
dynamical and chemical processes. Stratosphere—troposphere exchange and subsequent ozone
penetration into the boundary layer determine the contribution of so-called ‘natural’ ozone to
ozone pollution near the ground. However, the main contribution to the concentration of this
pollution is that of the anthropogenic ozone, which is generated as a result of complex
photochemical reactions. The purpose of this research is the ground level ozone concentration
behaviour to be studied during the stable boundary layer (SBL) and the residual layer (RL)
destruction and the convective boundary layer (CBL) formation, so the influence of the
temperature, the relative humidity and the height of the mixing layer (ML) as well as that of the
ML formation in differ- ent areas of Sofia.

Pe3rome

Exonornunute npobiemu, CBbp3aHU ¢ U3yd4aBaHE HA JUHAMHKATa Ha MPU3EMHUS 030H ca JI0CTa
TPYJIHU 3a aHAJIU3 M €IHO3HAYHO 3aKirodeHue. ToBa ce AbJDKK Ha (pakTa, ue T€ CHUITHO 3auCAT
KaKTO OT MHOXKECTBO AMHAMHW4YHH, TaKa U OT pezmua XUMHWYHHU HpOHGCI/I, KOUTO HpOTI/Ian B
atMocepaTta. ENWH OT OCHOBHHTE MpoIlecH € cTpaTtocepHo-TpornochepHuss 0OMEH Ha O30H.
To3u 0OMEH CHJTHO 3aBUCH OT CHCTOSIHUETO Ha TUIAaHETapHMs TPaHUYEH CJIOW Ha aTMocdepara.
To3u 030H ce Hapuya ,,eCTECTBEH , a UMa M TaKbB C AHTPOIIOT€HEH TPOU3XO0J], KOWTO Ce TeHepupa
Haﬁ-Beqe oT HpOTI/ILIaIOI/ITe (1)OTOXI/IMI/I‘~IHI/I HpOIIGCI/I Ha an/IMeche B HHaHCTapHI/Iﬂ I‘paHI/I'-ICH
CJIOH, MPUUMHEHU OT aHTPONOreHHaTa AeiHoCcT. OCHOBHATA 1€ Ha Ta3H padoTa € Ja ce u3JceaBa
JUHAMHUKTa Ha O30Ha HpGS paSJ'II/I‘—IHI/ITC €Tal Ha paSBI/ITI/Ie Ha HJ'IaHeTapHI/ISI FpaHI/I‘—IeH CJ'IOfI —
YCTOWYMB, KOHBEKTUBEH U OCTaThueH. OTYETEHO € ChILIO TaKa U BIUSHUETO HA TeMIlepaTypaTa u
BJIQ)KHOCTTA BbPXY €BOJIOLMATA HA IPU3EMHUS 030H B pa3inyHu paiioHu Ha Codus.

2. T.Evgenieva, B. Wiman, N. Kolev, P. Savov, E. Donev, D. lvanov, V. Danchovski, B. Kaprielov,
V. Grigorieva, I. lliev, I. Kolev, 2011, Three-point observation in the troposphere over Sofia-
Plana Mountain, Bulgaria, International Journal of Remote Sensing, 2011, Volume 32, Issue 24,
pages 9343-9363, DOI:10.1080/01431161.2011.554456.



Abstract

Based on a novel combination of approaches and instruments, this article presents campaign-
based results from atmospheric boundary layer (ABL) height and aerosol optical depth (AOD)
measurements carried out at two different exper- imental sites in Sofia, as well as from three-
point measurements of aerosol number concentrations. Several instruments (lidar (developed by
the IE), ceilome- ter, aerosol particle counter, sun photometer and meteorological sensors) were
used in this study. Based on joint interpretation of the instruments’ data we assess the influence
of the atmospheric aerosol in the planetary boundary layer and the sig- nificant influence of
aerosol layers and high clouds on AOD values. Measurements of AOD in the city basin gave
values in the range 0.22-0.41 for cloud-free skies, and up to around 0.8 under partly cloudy
conditions. The information obtained during the two campaigns indicates that aerosol particle
concentrations were lower in park areas than along heavy-traffic thoroughfares in the city, but
higher than in the mountain area. In conclusion, our study demonstrates the potential of employ-
ing a broad array of instruments for the study of boundary layer and aerosol over large, valley-
situated and heavily urbanized city areas.

Pe3rome

bazupaiiku ce Ha HOBUTE METOAM M WHCTPYMEHTH 3a W3MEpBaHE, Ta3W CTATUSI TPEIICTaBs
U3CIICIBAHETO HA Bpb3KATa MEXIY CTPYKTypaTa Ha TIUIAaHETpaHUS TPaHUYEH CJIOH Tpe3
JICHOHOIIIMETO, TIPOMSHATA Ha KOHIICHTPAIUATa Ha PUHHUTE MPAXOBU YACTHIIN B HETO U ChOTBETHO
IpoMsHaTa B MapaMeTpHUTE Ha oNTHYHaTa jacOenuHa Ha atMocdepaTta. OnTUYHaTa neOenrHa €
MEpEeHa B JIBE TOYKH, 8 KOHIICHTPAIUATA Ha YACTHIIMTE — B TPH. 3a 1IeJiTa 051Xa M3MOJI3BaHM JIUAP,
CEHJIOMETBhp W Ja3epeH Oposd Ha YacTUlM. basupaliku ce Ha ChbBMECTHATa MHTEpIpETalus Ha
JaHHUTE O€ HaIpaBeH aHAJIM3 Ha BIUSHUETO Ha pa3IMuHaTa KOHICHTpALUs Ha (GUHHUTE MPAXOBU
YacTULIM BHPXY ONTHUYHATA AeOenrHa Ha apo30Ja, Pe3 Pa3IMyHu eTanu OT Pa3BUTHETO HA CIIOS
Ha cmecBaHe. [Ipu sicHo Bpeme B atmocdepata Ha Codusi aepo3oHaTa OoNTUYHA Je0enHa € B
untepana 0,22 no 0,41, xkato npu 3ao6nagaBane okono 50% moctura ao 0,8. OT uMepBaHUATa
Y aHaJM3a Ha JJAaHHUTE OT JIBETE KaMITaHWH 3a JIBETE MECTa B Irpajia ce MoJydH, Ye Ha/ MapKoBaT
30Ha ONTHYHATaA JeOenuHa € 3HAUYMTEIHO MO-HUCKAa B CpaBHEHHE B paiioHa OKOJI0 HATOBAapeH
rpajicku OyseBapa W 3HAUUTEITHO MO-BHCOKA B CPABEHUE C Ta3U B IUVIAHUHKUTE PaliOHMU.

CABOB, I1., M. Bankuuesa, K. Bennukosa. M3cnenBane Ha paagualluOHHUS U TEPMUYEH PEXKUM
Ha Bb3JlyXa U MOJUI0KHATa MOBbPXHOCT B Kapupa 3a IluHa. [ eonozus u munepannu pecypcu, 4 —
5, 2015, ctp. 27 — 33.

Abstract

In the presented work the problems related to the different degree of heating of the slopes of a
clay quarry are discussed. The evolution of the temperature of the slopes with different orientation
and depending on the amount of other impurities in the clay was measured. A connection has
been made between the intensity of solar radiation and the increase in the temperature of the soil
surface and the air at different heights on the slopes. Based on these data for the thermal field on
the surface of the quarry, conclusions can be made about the generated wind system in the
atmosphere and hence - about the potential for ventilation of harmful impurities, such as fine dust
particles.



Pe3rome

B mpencraBenara pabora ca JUCKyTHpaHU NPOOJIEMHTE, CBBP3aHU C pa3jiidHaTa CTENCH Ha
HarpsiBaHe Ha CKJIOHOBETE Ha Kapuepa 3a IinHa. Mi3mMepeHa e eBomonusaTa Ha TeMIiepaTypaTa Ha
CKJIOHOBETE C pa3linyHa OpPHETHALMS U B 3aBHCUMOCT OT KOJMYECTBOTO JPYrHM NPUMECH B
rnuHarta. HampaBeHa e Bpb3ka MeX/y HHTCH3UTETa Ha CIIbHUEBATA Pafallisl U HapaCTBaHETO Ha
TCMIICpaTypaTa Ha INOBBPXHOCTTA Ha IIOYBATA M HA BB3AYXAa HAa pPA3JIMUHKA BHCOYMHHU 110
ckioHoBeTe. Ha 0a3ara Ha Te3W NaHHM 32 TEPMHYHOTO ITI0JIE IO MOBBPXHOCTTAa HA Kapuepara
MOTaT Ja ce HaIpaBsAT MU3BOJM U 33 TEHEpHUpaHaTa BETPOBa CHCTEMa B aTMocdepaTa M OTTaM — 3a
NOTeHIMAJIa Ha IPOBETPSBAaHE HA BPEAHUTE NMPHUMECH, KAKBUTO C€ SABABAT (PUHUTE NPaXOBH
YaCTIIH.

SAVOV, P., N. Kolev, Ts. Evgenieva, M. Vatzkitcheva, “Correlations between particle number
concentrations, boundary layer height, meteorological parameters and urban environments”,
Comptes rendus de I'Academie bulgare des Sciences. vol. 69, 1, 2016, pp. 19 — 24.

Abstract

The results from a study related to the influence of main meteorological parameters, planetary
boundary layer height, and urban environments on the fine particle concentrations are presented
in this paper. Changes in fine particle concentrations in space and time were measured by six-
channel la ser particle counter at the downtown of the city of Sofia, Bul- garia. Measurements
were taken at six points: two in a park area, two near a heavy-traffic boulevard and two in a
residential area. The complex effect of the underlying surface, the height of the mixing layer,
wind speed and direction, and the traffic density on the fine particle concentrations in time in the
different areas of observation is considered and discussed.

Pesrome

B Tasu pabora e wm3cineABaHO W JUCKYTHPAHO BIUSHUETO HA OCHOBHHTE ETCOPOJOTHYHU
napameTpH, TUIaHeTapHUS TPAHIYEH CIIOW U Tpajickata oporpadus BbpXy pa3npoCTpaHEHUETO Ha
¢unute mpaxoBu yacTuim B arMmochepara Ha rpax Codwusa. 3a ga ObmaT pe3yiTaTure OT
M3METPBaHUsATA, OsIXa HAalIpaBeHHW HAOMIIIEHUS HA eBOJILIIUATA HA a€PO30JIHATA KOHIIEHTPAIIUs
B 6 TOYKM — JIB€ B MMApKOBa 30HA, 2 OKOJIO OyleBapH HapUrpajcKo II0ce U JIBE — B OTCPEIIs
KBapTal. AHAJIM3HUTE MOKa3axa HAIMYUETO Ha TO-HUCKA KOHIICHTpAIMs B MapKa B CpaBHEHUE C
paiioHa OKOJIO IIIOCETO M KBapTaja. 3a OyneBapja € HeoOX0aUMO Jia ce Kaxke, 4e ce HaOo1aBat
HSKOJIKO MHKa B KOHIIEHTpaIusaTa Ha (puHU mpaxoBH yacTUIM. [IpuynHara 3a ToBa € mpoMsiHaTa
Ha MHTEH3UTETa Ha aBTOMOOMIIHUS TpaduK 1o OyeBapiaa.

Kolev, N., Plamen Savov, Tsvetina Evgenieva, Nikolay Miloshev, Doino Petkov, Evgeni Donev,
”Summer measurements of atmospheric boundary layer (ABL), aerosol optical depth (AOD) and
water vapor content (WVC) over Sofia (Bulgaria) 2010 -2014”, Comptes rendus de 1'Academie
bulgare des Sciences. vol. 69, 4, 2016, pp. 421 — 430.

Abstract

The results obtained during five experimental campaig ns in the period 2010-2014 are presented
in this paper. Only summer data are discussed because of the highest aerosol optical depth (AOD)
values during this period of the year, and optimally active and passive remote sensing are realized

5



(clear sunny days). Investigations were carried out in three regions of the city of So fia (In- stitute
of Electronics, Astronomical Observatory at Borisova Gradina Park, and National Institute of
Geophysics, Geo desy and Geography (NIGGG)). A ceilometer CHM-15K, two sun photometers
Microtops Il, and an automatic meteorological station were used during the experiments. The
analysis of the aerosol backscattered signal obtained by the ceilometer reveals that the height of
the mixing layer varied from 1500 to 2500 (3000 ) m above ground level. Twotypes of formation
of the atmospheric boundary layer (ABL) were observed dur- ing the investigations — a rapidly
increasing ABL and a gradually increasing ABL. The AOD in 2010 had the hig hest mean values
0.61 9 and 0.536 at wave- length 380 nm and 500 nm, respectively. The lowest AOD values 0.122
and 0.092 were observed at the same wavelengths in 20 12. Water vapour content (WVC) values
exhibited behaviour similar to the AOD one — the highest values were obtained in 2010, while
the lowest ones — in 2012. Different types of AOD and WVC behaviour were observed. The
influence of the atmospheric aerosol on the solar radiation distribution and, respectively, on the
ABL development is considered and discussed.

Pe3ome

B ta3u pabota ca pasriieaHu pe3yaTaTtd OT eKCIepUMEHTAIHUTe KaMiaHuu B nepuoga 2010 —
2014 r. TMCKyTUpaHU ca camo JIETHH JHH MOPaJX BUCOKATa aepo30JIHA ONTHYHA JleOeIrHa Ha
aTMocdepaTa, a CbIIO Taka B TE3U YCIOBMs JMJapHaTa TEXHUKa pabOTH Hail-IpenusHo.
ExcnepumenTa Oe mpoBeieH eAHOBPEMEHHO B TPH TOUYKH B paiioHa Ha Codwus — mapk ,,boprucosa
rpaauHa’”’, B pailoHa Ha MHCTUTYTa MO €JIeKTpOHMKA U B paiioHa Ha MHcTuTyTa 10 reodusuka,
reose3us U reorpadus. B kamnanusTa 0sxa U3MOI3BHU CEHIIOMETH), IBa CII'bUEBU (POTOMETPHU H
aBTOMaTHYHa METEOCTaHIMs. AHAIU3UTE HA JAHHUTE OT ABaTa Oposiua Ha YaCTHIIM U BUCOUMHATA
Ha TUTaHeTapHUs TpaHndeH ciaoi B mHepBaia 1500 — 2500m mo BpeMe Ha eKCriepuMeHTa ITOKa3BaT
(dbopMHpaHeTO Ha /1Ba TUIIA aTMOC(EpEeH I'paHUueH ClIoi — OBbpP30 pa3BUBAILL C€ BbB BUCOYMHA U
[I0-CIIOKOMHO HapacTsalll. Aepo3ojHaTa onTuuHa adenuHa npe3 2010 r. e 6uia cbec cpenHa
cromHoCT 0K0JI0 0,619 Ha memxuan 536, 380 u 500 nmM. 3HaUYUTETHO TO-HUCKH CTOMHOCTH ca
u3mepenu npe3 2012 r. — B untepana 0,122 — 0,092. IlogoOHO MoBeAeHNE UMa U HATUYUETO HA
BonHa mapa B armMocdepara (WVC). HapaBeHa e quckycHs BbPXY Bpb3KaTa Ha aTMOC(EpHHS
aepo30J M paslpe/ieIeHUeTO Ha CIbHYEBaTa pajuans U CbOTBETHO BBPXY pa3iMyHaTa
JMHAMHUKA Ha TUTAHETApHUS TPAHUYEH CIIOM.

Nikolay Kolev, Plamen Savov, Maya Vatzkitcheva, Kalinka Velichkova, Dimitar Dimitrov,
Blagovesta Vladkova, Svetlana Toncheva, 2019, THE IMPACT OF OUTDOOR MINING
ACTIVITIES ON ATMOSPHERIC AIR QUALITY IN NEARBY SETTLEMENTS , Journal
of Mining and Geological Sciences, Volume 62, Number 2, 2019, pp 45- 49.

Abstract

Wind erosion breaks down toxic impurities and enables their transport over long distances, thus
polluting air, soils and water over vast areas around mines and in surrounding settlements. The
purpose of this study is to investigate and analyse the atmospheric air and the concentrations of
fine particulate matter in open pits and quarries, and to analyse different types of pollutants. The
studies will take into account the pit geometry and the type of the underlying substrate defined
by the mined minerals. Specific weather parameters, such as wind pattern defining the direction
of transfer, and the temperature profiles defining the temperature inversions which retain the
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pollution over the region, will be considered as well. The aim is to track the overall process of
emission, transmission and sedimentation of aerosol impurities and fine particulate matter
concentration in the mine area and in nearby settlements.

Pe3rome

[lenTa Ha Ta3u paboTa € Ja ce U3CieIBa U aHAIU3Upa AUCTIepCcHsITa Ha ((UHKM MPaXOBH YaCTUIIN B
atMoc(epara Ha Kapuepa 3a JOOMB Ha MHEPTHH MaTepwaiu (B ciaydas KaMbK 3a OCHOBa Ha
neTumia). Ilpy  w3crmenBaHusTa ca B3€TH I0[ BHHUMAaHHE TEOMETpPHUSATA HAa Kapuepara,
pa3HOJIO)KeHI/IeTO Ha MAallIMHUTC (OCHOBHI/IH N3TOYHUK HA ap03011) 1 OCHOBHHUTC MCTGOpOJIOI‘I/I‘-IHI/I
napameTpH (Temreparypa, Hocoka ¥ CKOpOCT Ha BSIThpa, Bjlara, HaISITAHE ¥ CITbHUEBA paJIUALIHS ).
OOWKHOBEHO ITPU HATMYKE HA TPU3EMHA TEMIIepaTypHa HHBEPCHS, 3aMbPCABAHUSATA CE 3aIbPIKAT
HHCKO JI0 36MHAaTa MOBBPXHOCT, KaTO KOHIIEHTpAIUsATa UM CTaBa J0CTa BUCOKa. B paboTara ca
JTUCKYTUPAHU YCIIOBUSTA 32 €MHUCHs, TUCIEPCHS U OTJIaraHe Ha aepo3oiia B aTMocdepaTta Ha
Kapuepara.

Plamen Savov, Nikolay Kolev, Maya Vatzkicheva,Tsvetina Evgenieva, Danko Ivanov, Petya
Kaleyna, 2019, RELATIONSHIP BETWEEN THE URBAN BOUNDARY LAYER HEIGHT
AND THE VERTICAL DISTRIBUTION OF PM NUMBER AND MASS
CONCENTRATIONS IN SOFIA VALLEY, Comptes rendus de I’Acad’emie bulgare des
Sciences, Tome 72, No 10, 2019, pp 1366- 1373.

Abstract

This investigation presents campaign-based results related to the influence of the mixing layer
height, main meteorological parameters and urban environ- ment on the vertical distribution of
the aerosol particles obtained in July 2015 and July 2018. Variations in the aerosol particle
concentrations in space and time were measured by six-channel laser-based aerosol particle
counters (LPCs) at three different altitudes: 577 m a.s.l. in the downtown of the city of Sofia (the
Astronomical Observatory (AO) in the Borisova Gradina Park), 900 m and 1350 m onthe northern
slope ofVitosha Mountain during the first campaign. In the second campaign, two of the LPCs
were replaced by different ones, capable of measuring both particle number and mass
concentrations. An additional particle detector was included in the set of instruments in order to
implement measurements of the particle mass concentrations at three altitudes. The combined
effect of the mixing layer height development (followed by a ceilometer, located at the AO), main
meteorological parameters, and the intensity of the vehicle traffic on the variations in the
concentrations of the different aerosol fractions in time and at the different sites of observations
is considered and discussed.

Pesrome

Ta3u pabora mpencTaBs pe3ylTaTHTE OT HAKOJIKO KaMIaHWW 0 W3ydaBaHE Ha BIMSHUETO Ha
OCHOBHHMTE MeETeOoNapaMeTpd W BHUCOYMHATA HA CJIOS HA CMECBaHE BBPXY BEPTUKATHOTO
pasmpezelieHre Ha acpO30JHUTE MPUMECH B pa3inyHU paiioHn. Kammanuute Osxa MpoBeICHU
npe3 2015 1 2018 r. 3a 1a ce onpeaenu NpOCTPaHCTBEHOTO U BPEMEBO paslpeieieHne Ha (PUHUTE
NPaxOBM YaCTHIM OsiXxa W3MOJ3BAHM TPHU JIa3eHU Oposiva, pa3MoJIOKEHW Ha TPH BHCOUYWHH.
[TepBus Oposiu Oe pa3moioKeH B paiioHa Ha mapk ,,boprcoBa rpaanHa”, BTOpUS Ha BUCOYMHA
900m u TpeTHst — Ha BEcounHa OT 1350m mo ckiHa Ha Butomra. [To Bpeme Ha BTOpaTa KaMIaHus
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npe3 2018 r 6s1xa U3MoNI3BaHN YChBBPUICHCTBAHH JIa3epHHU OpOSYH, TO3BOJISBAILN U3MEPAHUS U
Ha MacoBaTa KoHIeHTpauus. HabmonaBan e koMOMHUpaHus eeKT Ha BIUSHUETO Ha Pa3BUTHETO
Ha CJOs Ha CMECBHE BBB BHCOUMHA, OCHOBHMTE METEONapaMEeTpd M HWHTEH3UTETa Ha
aBTOMOOWJIHUS TPAHCIIOPT.

I11.2. Hayynu nokyaaau

Casos, I1., M. Bankuuesa, K. BennukoBa. Uucineno Mmojenupane Ha MpoiecuTe Ha
IMPOBETPABAHC HA OTKPUTHU PYAHUIN B 3aBUCUMOCT OT TOHOI‘pa(i)I/ISITa U TOAUIITHUTE CC30HU.
Proceeding of the V-th International Geomechanics Conference 18-21 June 2012 pp 307-313.
(1 muTar)

NUMERICAL MODELLING OF THE VENTILATING PROCESSES OF OPEN MINES IN
DEPENDENCE ON THE TOPOGRAPHY AND SEASONS
Plamen Savov, Maya Vatzkitcheva, Kalinka Velichkova

Abstract

The results from the numerical simulation of the ventilating processes of open mines and quarries
in dependence on the orography and the particular weather during the four seasons were
discussed in this paper. The influence of the mixing layer height and the destruction of
temperature inversions upon the processes of accumulation and aerosol ventilation in the mining
atmosphere were analyzed. The dangerous meteorological situations that created conditions for
essentially increase of the atmospheric aerosol concentration above the air quality standards were
analyzed and classified.

Pe3rome

B Tta3u pabota ca TuCKyTHpaHU MPOLIECUTE HA €CTECTBEHO MPOBETPsiBaHE Ha aTMoc(epaTa Ha
OTKPUTH PYTHUIU U KapUEPH Mpe3 pa3IuvHUTE Ce30HU. Te3u aHamu3u ce 6a3upT Ha pe3yATaTUTe
OT YHCIICH MOJICN, Ch3/IaJICH 3a JTOJHHU Ha aMepuKaHckus meteoposor Whitman. Ananusupanu
ca BIUSHUETO Ha CJI0sl HA CMECBAaHE U MpOoILeca Ha pa3pylllaBaHe HA IPU3EMHUTE TEMIEPATypPHU
WHBEPCUHM BBpPXH crnenudukaTa Ha TMpOBETpsBaHE Ha aTMmocdepaTa Ha KapuepuTe.
KJ'IaCI/I(i)I/II_[I/IpaHI/I ca U OITIaCHUTEC MCT@OpOJ’IOFI/I'-IHI/I CI/ITyaHI/II/I HpI/I KOHUTO 4YE€CTO CC€ HaABUIIABAT
Hpe)]eHHO-)IOHyCTI/IMI/ITe HOpMI/I Ha 3aMchs[BaHe oT CbI/IH HanOBI/I JaCTHUIIA.

CABOB, II., M. BankuueBa u 1p. TepMoIuHaMUYHH OCOOCHOCTH MPH €CTECTBEHA BEHTHIIAIIHS
Ha kapuepute. [o00. MI'V, 57, 2014, ceutrsk 111, ¢.96-99

THERMODYNAMIC PECULIARITY OF THE NATURAL VENTILATION OF OPEN PIT
MINES
Plamen Savov, Maya Vatzkitcheva
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Abstract

Dust generation and its dispersion has been the major concern in ambient air quality in deep
cavities such as open cast mines. The meteorological conditions within the deep open pit mines
are significantly affected by temperature (stability) and roughness conditions which ultimately
generate complex dispersion phenomenon including separation of atmospheric boundary layer,
recirculation, resuspension and settling of dust. The determination of the internal ventilation
regime within the open pit is a complex process as the driving natural wind system will change
subject to diurnal and seasonal changes in its strength and direction, which are dictated by the
local wind systems and the differential heating of the earth’s surface by the sun. In this paper are
presented the results from the simple thermodynamic model of the dynamic of open pit ventilation
systems. The model can simulate the diurnal change of the solar radiation that take place during
the day and the release of this energy during the evening and night as natural ventilation.

Pe3ome

OOMKHOBEHO OCHOBEH H3TOYHHUK Ha 3aMbpCsSBaHE Ha arMocdepara Ha OTKPHUTUTE PYIHHIU H
Kapuepu ce sBsiBaT paboTemre B o0emMa Ha Kapuepara MallMHHA 3a J00uB, 00paboTKa |
TPaHCIOPT Ha cKajHaTa Maca. OT Apyra cTpaHa, CHJIHO BB3ACHCTBHE BBPXY IUCIIEPCUSATA HA
(GUHUTE TpPaXxOBM YaCTHIM HIpac ¥ METEOpOoJOormyHata oOCTaHOBKAa. B 3aBucHMOCT OT
YCTOHYMBOCTTA Ha aTMoc(epaTa M MHTEH3UBHOCTTA Ha paboTa Ha MAIIMHKTE, B aTMOcdepara Ha
KapuepaTa OM MOIJIO Jia Ce 3aJbpXKH 3HAYUTEIHO IO KOHIIGHTpalus 3ambpcsiBane. [pyru
CBIIECTBEHHU (DaKTOPH, BIMSCIIN BHPXY AUCIEpPCHATA Ha PUHUTE aepo30JH ca oporpadusra Ha
TepeHa M CEBOJIIIMITA HAa CJIOs Ha cMecBaHe. B paborara ca MpENCTBEHHM pE3ylTaTd OT
TEpPMOJMHAMHYECH MO/, TIOKa3Balll HAYMHA U MHTCH3MBHOCTTA Ha MIPOILIECUTE HA IIPOBETPSBAHE
[IpY pa3pyllaBaHe Ha TEMIIEPATYPHUTE UHBPCUM.

JUMUTPOB, /1., II. CaBoB. O1ieHka Ha pucka OT paJJOHHO 00J'bYBaHE B MIEHIEPU U U30CTABEHU
munun. VI-th International Geomechanics conference, 24 — 28 June 2014, Varna, Bulgaria, pp463
- 4609.

ESTIMATION OF RISK FROM RADON EXPOSURE IN CAVES AND ABANDONED
MINES

Dimitar Dimitrov and Plamen Savov

Abstract

The underground tourist routes, such as caves, old mines, building constructions under old towns
and dungeons are the environments with potential radon concentrations that may exceed several
thousand times the atmospheric concentrations. Our simple model calculations have shown the
effect of the natural ventilation in mines and caves depending on the diference between outside
and inside air temperatures, the different morphology of the mines and the different numbers of
openings. Such studies are effective for radiation protection in poorly ventilated underground
settings, and, ultimately, for a better understanding of radon exhalation.

Pe3rome

FOJ’IHMa qacT OT TypI/ICTI/I‘—IeCKI/ITe O6€KTI/I, KaToO IIOA3EMHU pYJIHPIHI/I, nemepn n CTapI/I MHWHHHA
M3pabOTKH, KPHUST TOTEHIIMATHA OMAacHOCT OT HAaJWYMeTO Ha HATpylaH paJioH B TSAXHATA
atMocdepa C HUBa, Jajged MPEBHUIIABAIIN TPEAeTHO-A0NMYCTUMUTE HOpMHU. B Tasm pabota e
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HCIIOJI3BAH MOJCJI 3a MPECMATAHC HAa HAYUMHHUTC W KOPOCTa Ha BCHTHJIALIUA HAa PaJOHOBUTC
HATPYNBAaHUS B 3aBHCHMOCT OT pa3jiMKaTa Ha TEMIIepaTrypara W3BbH M BBTpE B OOBKTa,
TororpadusTa Ha paifoHa 1 Opos U BUJIA HA KAHAINUTE HAa 00eMTa.

Kolev N., Evgenieva Ts., Grigorov 1., Deleva A., lvanov D., Danchovski V., Savov P., Petkov
D.,Ceilometer observation of Saharan dust over mountain valley of Sofia, Bulgaria, Proceedings
of SPIE - The International Society for Optical Engineering, SPIE Paper Number 1SQ100-4,
Eighteenth International School on Quantum Electronics: "Laser Physics and Applications”, 29
September — 3 October 2014 * Sozopol, Black Sea, Bulgaria

Abstract

Atmospheric aerosol is known to considerably influence the Earth’s radiative budget and to make
an impact on air quality. The influence of aerosols strongly depends on their spatial distribution
and optical properties. The aerosol has natural and anthropogenic origin. Aerosol types can be
also classified according to their size, sources or geographical origin (desert, continental, marine
etc.). Mineral dust is one of the natural aerosols presented in the atmosphere. Its main source is
the Sahara desert region. Saharan aerosol layers are frequently observed in Europe by means of
active and passive remote sensing devices, especially in the frame of EARLINET and
ACTRIS. In this paper, observations of vertical distribution of aerosols and assessment of their
optical properties will be presented. Two-year (2013-2014) complex measurements were carried
out by a ceilometer CHM-15k (Jenoptic) and two lidars in an urban area located in a mountain
valley (Sofia, Bulgaria)®. The ceilometer works 24 hours in automatic mode. Part of the results is
compared with results obtained by lidars operating in photon counting modes for specific periods
of simultaneous work®. Supplementary data from: two meteorological stations; HYSPLIT back
trajectory model4; BSCDREAMBS8b dust model9; and the database of atmospheric radio sounding
profiles from Department of Atmospheric Engineering of Wyoming University (USA) are also
used in the analysis of the obtained results.

Pesrome

W3BecTHO e, ye aTMOC(epHUs aepo30J1 OKa3Ba CHINECTBEHO BIHMSHHE BHPXY MPOCTPAHCTBEHOTO
U BPEMEBO pasMpelelieHHe Ha CIbHUeBaTa panuanus. BrnusHuero Ha aepo3oiia 3aBUCH
CBIIECTBEHO OT HETOBOTO IMPOCTPAHCTBEHO PA3IOJIOKEHHE M OT ONTHYHUTE MYy CBOMCTBA.
Aepo30JHUTE YaCTULIM OUBAT C €CTECTBEH U C aHTPOIIOTE€HEH MPOU3X0/[l. Aep0o301a MOXKE ChILO
na 0b1e KIacu(uIMpaH U Criopes] pa3MepUTe, N3TOYHHKA Ha €eMUCHH U Teorpad)CKOTOO0 MSICTO.
MuHepanHUAT Npax € eIUH OT OCHOBHUTE KOMIIOHEHTH Ha €CTECTBEHUS aepo30Jl. OCHOBEH HEToB
n3TouHMK 3a EBpoma e myctunsaTa Caxapa. CioeBe OT aepo30J1 ChC CaxapCKH MPOU3X0Jl MHOTO
gecto ce peructpupat cbe cucremute Ha EARLINET u ACTRIS. B ta3u pabota ca npeacraBeHu
pe3yaTatd OoT HAOMIOACHWETO Ha (OpMHpaHE HAa aepO30JHH CJIOEBE M HA TEXHUTE ONTHYHH
xapaktepucTuku. M3mepBanusaTta ca mposeaeHu npe3 2013 — 2014 r. ¢ u3nonsBaHeTo Ha
CEMJIOMETBp W JHIap B peKuM OpoeHe Ha (poToHu. M3nmon3Banu ca ¥ JOMBIHUTEITHH JaHHU OT
nBe Meteoponornynu ctaniuu, HY SPLIT nporpama 3a u3uncnsBane Ha 00paTHUTE TPACKTOPHH,
model4, BSCDREAMS8b dust model9 u 6asatra mamnu Ha Department of Atmospheric
Engineering of Wyoming University (USA) 3a BepuUKaJlHU aepOJIOTUYHU COHIAKU.
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5. CABOB,II., M. Baukunuea, K. BennukoBa. Biusinue Ha reomeTpusita, andoe10TO U TOITHHHUS
KalmanuTeT Ha MOJJI0KHATA MOBBPXHOCT HA OTKPUTUTE PYAHHIM M KapHEPU BHPXY TCPMUIHO
reHepupanute Bb3AymHU notouu, XIII Ham. koHd. ¢ MexayHapoaHO y4acTHe MO OTKPHUT H
0JIBOJICH JT0OMB Ha moJie3Hu uzkonaemu, 1-5.1X.2015 r., Bapna, (2015), c. 328-334.

Abstract

The extraction of minerals from open mines and quarries could produce significant dust
emissions. If they are uncontrolled, these emissions might cause serious environmental and
health problems. The dispersion of polluting emissions within the mine atmosphere is principally
determined by the background wind systems. Manmade land coverage changes spatial gradient
in heat capacity and surface albedo that result in the surface contrast and lead to thermally driven
circulation. In this paper the physical mechanisms responsible for the formation of thermally
driven upslope circulation in open-pit mines with asymmetric heating sidewalls due to the
different surface albedo and heat capacity are investigated.

Pesrome

OOn4HOBEHO NOOMBBT HA MHUHEPAIHU CYPOBHHU € CHIIPOBOACH C MHTEH3MBHA EMHUCHUS HAa (pUHH
IIPaxoBH YacTUIM. AKO HE ce KOHposupa paboTara Ha MAalIMHUTE U €MHCHSATAa Ha aepo30Ia,
HUBATa Ha 3aMbpPCSABaHE MOTaT OBP30 Ja JOCTUTHAT HHUBA, OMACHH 32 3PAaBETO Ha PabOTELIUT
taM. OCHOBHUAT (haKTOp, BIUSEI] BbPXY BUJa HA JUCIIEPCUATA HA aep030Jia € KOHPUTypaLusaTa
Ha JIOKaJIHaTa BETPOBA CHCTEMa, 0COOCHO MPH THIOOKU U TeCHU MUHU. OT CBOSI CTpaHa, MecTHaTa
HUPKYJTallMOHHA CUCTEMA 3aBUCHU OT TCPMOJUHAMUYIHUTEC CBOMCTBA Ha IMOJIOKHATA IMMOBBPXHOCT
(TOIJIMHEH KamamuTeT, TOIUIONPOBOAHOCT W TOIUIOEMHOC). MHaue mpu cinad MeCTeH BSTHD,
cnenn(urkaTa Ha Tpolieca Ha POBETPsIBaHE ce omnpeaess oT poHoBUA BATHDP. B Ta3u pabota ca
pasrienaHy pe3yaTaTuTe MOoy4eHH OT U3ciie/IBaHe Ha (PU3NYHMSI MEXaHU3bM Ha TeHepupaHe Ha
IMOTOIM Ha IMPOBETPSABAHC B 3aBUCUMOCT OT pasjinydusaATa B TOJAJIOXKHATA ITOBBPXHOCT.
AcumerpusTa B TEPMOAMHAMUYHUTE XapaKTEPUCTUKU HA CKAINUTE 10 CKIIOHOBETE U pPa3InyHaTa
CTCIICH Ha HarpsABaHE OT CIIbHLETO (bOpMI/IpaT 1 aCUKCTPUYHU IMOTOIH OT KatOaTH4eH BATBP.

6. Barnkuuea, M., II. CaBoB OrmpenensiHe Ha KOepUIMEHTa Ha TOIUIMHEH MPEHOC MpH
KOMIUIEKCHO OXJIKJaHe 4pe3 KOHBEKIMS W paauallioHeH oOMeH Ha ckaimHu obOpasuu. [on.
MI'Y, 58, ceutsk II (2015), ¢. 99-102.

CALCULATION OF HEAT TRANSFER COEFFICIENT FOR COMPLEX COOLING BY
CONVECTION AND RADIATION EXCHANGE OF ROCK SAMPLES
Maya Vatzkitcheval, Plamen Savov?

Abstract

The development of quarries requires to take measures for the timely removal of gas and aerosol
pollutants in their atmosphere. The distinction in the rate of cooling of different types of rocks
that formed the base surface of the quarry provides some opportunities for natural ventilation by
creating rising air flows. In this respect it is important to establish the physical characteristics of
rocks defining the modes of surface cooling of this career - convection, radiation or complex,
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including the both of them. This paper shows the experimental results of measurements of the
rate of cooling of various rock samples. An evaluation of the coefficient of heat transfer of the
samples to the environment according to the type scale and the dependence of this ratio on the
size of the studied rocks was made. Considering the complexity of the physical processes
accompanying the exchange of energy with the environment, the experimental determination of
the coefficient of heat transfer will allow the further research into the natural ventilation of open
quarries.

Pe3rome

Pa3paboTBaHeTo Ha OTKPUTUTE KapUEpH H3HMCKBAa Ja C€ B3MMAaT MEPKH 3a CBOECBPEMEHHO
OTCTpaHsIBaHE HA FA30BUTE U a€PO30JIHHU 3aMbPCHUTENH B TsixHATa aTMocdepa. Pasiukara B remmna
Ha OXJIaKJIaHe Ha Pa3IuYHUTE BHJIOBE CKaJIH, BIM3AIIN B ChCTaBa Ha IMOJUIOXKHATA MIOBBPXHOCT
Ha Kapuepara, MpeJoCTaBs BB3MOXHOCTH 3a €CTECTBEHO IPOBETPSBAHE 4Upe3 Ch3/laBaHE Ha
BB3XOJSIIM BB3AYIIHK TOTOIHM. BBB Bpb3Ka C TOBa HMHTEPEC MPEICTABIABAT (PU3HUYHUTE
XapaKTepI/ICTI/IKI/I Ha CKaJIuTe, OHpG[[GJISIHII/I MOIOBCTEC Ha OXJIAXKIAHC Ha HOB”I)pXHOCTTa Ha
KapuepaTa — KOHBEKTHMBCH, paJualldMOHEH WM KOMIUICKCEH, BKJIIOYBAIl MBbPBHUTE JaBa. B
HacTosIaTa paboTa ca IpeCTaBeHH EKCIIEPUMEHTATHUTE PE3YJITaTH OT U3MEPBAHUATA HA TEMITA
Ha OXJIAKJAHE Ha pPa3IMYHU CKaJdHU oOpasmu. HampaBeHa e oleHka Ha Koe(HUIMEHTa Ha
TOIUIMHEH TPEHOC OT O00pa3luTe KbM OKOJIHATa Cpela CIOped BHAA CKajla, KakKTO M Ha
3aBUCHMOCTTA Ha TO3U KOS(MUIIMEHT OT pa3MEpUTE Ha M3CICABAHUTE CKaTHU KbcoBe. [Ipensun
CIIOKHOCTTa Ha (U3UYHHTE MPOIIECH, CHIIPOBOXKIAIIN OOMECHA HA CHEPTUs C OKOJIHATA Cpela,
€KCIIEPUMEHTAJIHOTO OIpeeisiHe Ha Koe(HIreHTa Ha TOIUIMHEH NPEHOC JaBa Bh3MOXKHOCT 3a
CJIe/IBAIllA U3CJICIBAHUS HA €CTECTBEHOTO MPOBETPSIBAHE HA OTKPUTH KapUEPH.

Kaeyna, P., N. Kolev, P. Savov, Ts. Evgenieva, 1. Kolev and V. Danchovski, “Measurements of
total column ozone, precipitable water content and aerosol optical depth at Sofia”, 9th
International Physics Conference of the Balkan Physical Union — BPU9, 24-27 August 2015,
Istanbul University, Istanbul, Turkey.

Abstract

This article reports the results of a study related to variations in total ozone content, aerosol
optical depth, water vapor content and Engstriim coefficients from summer campaign carried out
in June-July 2014, at two sites in the city of Sofia (Astronomical Observatory in the Borisova
Gradina Park and National Institute of Geophysics, Geodesy and Geography (NIGGG)). The
results of data analysis indicate the following: Spectral dependence of aerosol optical depth
(AOD); Greater AOD values due to greater portion of aerosols; Inverse relationship between the
time variations of AOD or water vapor and ozone.

Pe3rome

B Tasu paborta ce IUCKYTHpaT pe3ylTaTH CBBP3aHM C EBOJIOLUATA HA TOTAJHUS O30H,
aepo30JIHATa ONTHYHA JIeOelINHa, ChABPKAHUETO Ha BOJHA Napa U AHICTPbOM KOE(HIIEHTA.
Excniepumera e nposenieH B neproga FOuu — HOnu 2014 r. kaTo € MEPEHO €AHOBPEMEHHO B JIBE
TOYKH — ACTpOHOMHYECKaTa o0cepBaTopHs B apk ,,bopucosa rpaauna” u B paitona Ha HUI'TT .
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Pesynrarure oT aHanmu3a mokassar cieqHoTo: CreKTpaaHa 3aBHCUMOCT OT aep030JIHATa ONTHYHA
nedenuna; [To-BUCOKM CTOMHOCTH Ha aepo30JIHATA ONTHYHA AcOenHa ce HaOIoaBaT mpu Io-
BHCOKM CTOMHOCTH Ha aepo30Jia B aTMocdpara; AHTHKOpEIANU MEXKy aepO30JIHATA ONTHYHA
nebeseHa U ChIBPIKAHUETO Ha BOJIHA Mapa U 030H.

Danchovski, D., G. Guerova, D. Ivanov, P. Savov, N. Kolev, Ts. Evgenieva, E. Donev “One-
year comparison of PBL structure derived by ceilometer, radiosonde, and weather prediction
model in Sofia, Bulgaria”. 15th EMS Annual Meeting & 12th European Conference on
Applications of Meteorology. 07.09.2015 - 11.09.2015, Sofia, Bulgaria.

Abstract

Jenoptic CHM15k ceilometers are biaxial, eye-safe lidars contentiously operating in automated
mode. They are mainly used to report vertical visibility and cloud base in aviation. But they also
provide attenuated backscatter profiles, which can be used in determination of structure of the
Planetary Boundary Layer (PBL) and hence mixing layer (ML) height. ML depth is a key
parameter in air pollution numerical simulations. In this study a free available algorithm Structure
of the Atmosphere (STRAT) is used for retrieving the boundary layer structure and evolution.
The ceilometer ML height is compared to the radiosonde derived height in different weather
conditions in 2013. The comparison indicates that ceilometers are suitable for determining ML
height, especially in clear sky conditions. In many cases, analysis of ceilometer profiles does not
allow an unambiguous determination of ML depth so significant lack of concurrence with the
radiosounding is observed. Discrepancy between both methods can be attributed to inconsistency
between atmospheric parameters used in retrieving of ML height — virtual potential temperature
profile and aerosols concentration profile. In addition, the retrieved PBL parameters are compared
with the one from the numerical weather prediction Weather Research and Forecasting (WRF)
model.

Pesrome

CHM15k e 6uakcualieH cenIoMeThp, mpou3BeneH ot Jenoptic. OOMKHOBEHO TOM ce U3MOJI3Ba 32
OmpeJieNisTHe Ha BEPTHKATHATA BUIMMOCT U BUCOYMHATA Ha JIOJHATA IPAaHMIA Ha OOJaYHUS CIIOM.
MHOT0 9eCTO TO¥i ce M3I0JI3Ba | 3a OTPE/ICIISIHE Ha CTPYKTYpaTa Ha TUIAHETAPHHSI TPAHUIEH CIION
Y BUCOYMHATA Ha CJI0sl Ha cMecBaHe. [Ibi10ounHaTa Ha ClI0sl Ha CMECBaHE € KIIFOUOB MMapamMeThp B
YHCIICHOTO MOJICIPAaHEe Ha JUCIIEPCHATA HA aepo3oiuTe B atMoc(erapa. B Tasu pabora, Ha
Oazata Ha uymcienus amroputbM STRAT (Structure of the Atmosphere) ca ompenencnu
BHCOUYMHATA M CTPYKTypara Ha TPaHWYHHs CIOW. Taka mpecMeTHaTaTa BHCOYMH Ha CJIOS HA
CMECBaHEe € CTpaBHEHA C MOJyYeHaTa TakaBa C MOMOIIAa Ha pPaJUOCOHIA. Pesynrtatute OT
CPaBHEHHETO TIOKAa3BaT, Y€ CCUIOMETHPBHT € MOIXOJIN 3a H3IMOJIBAaHE MPH OMPEACsIHE Ha
BHCOYHMHAT Ha CIIOS Ha CMECBaHe, 0COOCHO MPH SICHO BPEME.

Evgenieva, Ts., Pl. Savov, N. Kolev, M. Vatzkitcheva and Bo L.B. Wiman, “Influential
parameters on particle dispersion in urban environments” pp. 103 — 107. Proceedings of 5th
WeBIOPATR Workshop and Conference, Particulate Matter: Research and Management, 14-16
October 2015, Belgrade, Serbia.
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10.

Abstract

A series of experimental campaigns was carried out from May to September 2015 in order
to assess parameters affecting particle distribution and number concentrations in park and
urban areas. The number concentrations were measured by a portable laser particle counters
capable of measuring in six size channels from 0.3 to 10 um. Traffic jam hours, street
geometry and wind speed and direction are among the parameters considered to influence the
dispersion of freshly emitted particles by the vehicles. The number concentrations of all size
fractions measured at the different areas show a decreasing tendency in the course of the da 'y
(during the mixing layer development), as the strongest effect is seen in the fine particle size fra
ction. The increase in the traffic intensity resulted in an increase in the fine particle
concentrations. A decrease in the particle number concentrations (by a factor of 2) is seen in
case of light wind (2-3 m/s).

Pesrome

Cepua 0T eKCriepUMEHTAJIHY KaMIIaHUH, IpoBeieHU B iepruoaa Maii — Centemspu 2015 r.uensixa
Jla ce OMpeessIT OCHOBHUTE TapaMeTpH, BIUSACIU BbPXY JUCIIEPCUAT Ha €po30J1a B aTMocgepara
Ha MapK u KBapTai. bposT yactuim Oermre u3MepBaH ¢ IOMOIITA Ha MIECTKaHAJICH JIa3epeH Oposd
B uHTepBana or 0,3 - 10 um. CkopocTra u mocokara Ha BATbpa, oporpadusita Ha pailoHa U
MHTEH3UTETa Ha aBTOMOOWJIHUS TPAHCIIOPT Ca €IHU OT OCHOBHUTE MapaMeTpH, BIUSELIU BbPXY
XapakTepa Ha Jucrepcusi Ha aepo3ona. [Ipu Haiuume Ha BATBP ChC ckopocT 2 -3 M/S ce
Ha0JI01aBa HaMaJIsIBaHE HA aepPO30JIHATa KOHIIEHTPALUS OKOJIO 2 IBTH.

Benuukosa, K., M. Bankuuesa, II. CaBoB. KoHileHTpaus Ha BBIVIEPOJHUS IUOKCHUI B
aTMocdepara Ha JEKIIMOHHA 3aJ1a ¢ ecTecTBeHa BeHTuamus, ['og. MI'Y, 59, ceutsk 11 (2016), c.
72-71.

INDOOR CARBON DIOXIDE CONCENTRATION OF A LECTURE HALL WITH
NATURAL VENTILATION
Kalinka Velichkova, Maya Vatzkitcheva, Plamen Savov

Abstract

Carbon dioxide (CO) is one of the important parameters determining air quality in indoor rooms
including classrooms and lecture halls. Its raising twice and sometimes a lot more times than the
accepted norm (400 ppm - 1000 ppm, according to DIN-1946-6) adversely affects the
concentration of attention and mental work of the students and the teacher. To provide and
maintain an acceptable level of CO. concentration in the air in classrooms and workplaces it is
necessary to performed continuously or periodically air ventilation. In the present work the results
of the study of the spatial distribution of the carbon dioxide concentration and temperature in two
lecture halls with a volume of 103 m® and 300 m? were presented. Furthermore, the evolution of
these parameters depending on the number of people in the hall and the intensity of natural
ventilation was tracked.
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12.

Pe3iome

KonneHnTpanusaTa Ha BBITIEPO/ICH TUOKCH/ € BayKEH MapaMeThp 3a KoMmpopTa Ha oOOuTaTeInTe Ha
JaJieHa crpaja v 3aja. 3a Jja ce oyIbpika 100pa CTETIIeH Ha IIPOBETPsIBaHE, 0€3 J1a ce PEeoXIIaxK/ia
3ayaTa mpe3 3UMHHS MEepUo € HeoOXO0IMMO J1a ce 3Hae KOH(UrypamusaTa Ha TeMIliepaTypHaTa
cTpaTu(UKaIKs B 3a1aTa M MHTCH3UTETA Ha MPOBETPSIBAHE MPE3 PA3IIMIHHUTE TPO3OPIIH WU Ype3
KJIMMaTHYHAa cucTeMa. B Tasm pabora HUE cMe H3CIAeABAIM TEeMIIepaTypHaTa W Ta30oBa
cTpatuduKays B JCKIMOHHA 3aja, IO BPEME Ha JIGKIUS M CKOPOCTTa Ha MPOBETPSBAHE B
3aBUCHMMOCT OT BBHIIIHATa TEMITepaTypa.

CagoB, II. EBomouus Ha TeMIlepaTypHUTE HWHBEPCHUM B OTKPUTH PYIHUIU U KaAPUEPH.
Proceedings of the VII International Geomechanics Conference 27 June — 01 July 2016, Varna,
Bulgaria. c. 437 — 441.

TEMPERATURE INVERSION EVOLUTION IN DIFFERENT OPEN PIT
Plamen Savov

Abstract

Strong temperature inversions can form in open pit in clear undisturbed weather, leading to
serious air pollution problems. The nocturnal cooling of the earth's surface is dependent on
several kinds of factors: the thermal properties of the ground surface such as the heat capacity
and the thermal diffusivity. In addition to the above-mentioned factors, heat transfers of the net
radiation, sensible and latent heat fluxes also play important roles in nocturnal cooling. The
breakup of open pit inversions is a particularly difficult weather forecasting problem. In this
study the comparison are made between the postsunrise breakup of temperature inversions in
two geometrically difference open pit with different thermal properties of the ground surface
and heat transfers of the net radiation. A conceptual model of this destruction is presented.
Differences in inversion strengths and postsunrise heating rates between the two basins are
caused by differences in the surface energy budget.

Pesrome

OO6uKHOBEHO B aTMOCc(epaTa Ha OTKPUTUTE PYTHUIU U KapuepH, CyTpHH ce hopMupa Mpu3eMHa
TeMIieparypHa WHBepcus. HeliHaTa WHTEH3MBHOCT W IBJIOOYMHA 3aBUCAT OT MHOXKECTBO
daktopu. B pasrienanara pabora ce AMCKyTHpa mpodiema 3a BIUSHUETO Ha T€OMETpUsTa Ha
Kapuepara M TEPMUYHHTE CBOWCTBA Ha CKanmuTe 3a (opmupaHe U pas3pyliaBaHe Ha
TEeMIIEpaTypHUTE WHBEPCUM B aTMoc(depaTa Ha OTKpUTUTE pynHULM. HampaBeHo e cpaBHEHUe
MEXy CKOPOCTHTE Ha pa3pylllaBaHe Ha TEMIIEPATYPHUTE MHBEPCHH, CYTPUH CIIe]T U3TPEBa, KaTO
KapuepuTe ca C pa3InuyHa TeOMETPHS, OPUECHTAIIHS U TIO/IJI0KHA TTOBBPXHOCT.

Evgenieva, Ts., Kolev, N., Savov, Pl., Kaleyna, P., Petkov, D., Danchovski, V., Ivanov, D.,
Donev, E.. Case study of the ABL height and optical parameters of the atmospheric aerosols over
Sofia. Proceedings of SPIE - The International Society for Optical Engineering, 10226, 2017,
DOI:10.1117/12.2262587, 1022610.
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13.

Abstract

A study of the atmospheric boundary layer (ABL) height and its relation to the variations in the
aerosol optical depth (AOD), Angstrom coefficients, water vapor column (WVC) and total ozone
column (TOC) was carried out in June 2011 and June 2012 at three sites in the city of Sofia
(Institute of Electronics, Astronomical Observatory in the Borisova Gradina Park and National
Institute of Geophysics, Geodesy and Geography). A ceilometer CHM15k, a sun photometer
Microtops Il, an ozonometer Microtops Il and an automatic meteorological station were used
during the experiments.

Measurements of the AOD, WVC and TOC were done during the development of the ABL
(followed by the ceilometer). In order to access microphysical properties of the aerosols, the
Angstrom coefficients a and B were retrieved from the spectral AOD data by the Volz method
from three wavelength pairs 500/1020nm, 500/675nm and 380/1020nm. Comparison was done
between the results obtained. Daily behavior of the AOD, Angstrdm exponent a and turbidity
coefficient B, WVC and TOC are presented. Different types of AOD and WVC behavior were
observed. The AOD had maximum values 1-2 h before ABL to reach its maximum height for the
day. No significant correlation is found between TOC daily behavior and that of the AOD and
WVC.

Pe3ome

B paborata ce AMCKyTHUpaT eKCIepUMEHTAIHU JIaHHU, TOJIYYeHH 0 BPEMOTO Ha J[BE KaMIlaHUU
(Onm 2011 u YOnu 2012 r.). Pasrinenana e Bpbp3kaTa MeX/1y BUCOUMHATA HA KOHBEKTUBHMUSI CIOM
Ha CMECBaHE, BapuallUUTe B KOHILEHTPALMUTE Ha BIArOCHIbPKAHUETO, TOTATHUS O30H H
CTOMHOCTHTE Ha aep0o30JIHATa ONTHYHA JIe0eNnHa 1 KoehHuIneHTa Ha AHTCTPHOM. 3a 1enTa Osxa
usnom3Bann CHM15K ceiimomersp, cibH4eB (GoromMeThp U o30HOMETHp Microtops Il wu
aBTOMaTHYHA METEOpOJIOTHMYHA CTAaHIUSA. 3a Ja ce MOoJy4yaT JaHHH 32 MHKPO(PHU3UYHUTE
XapaKTEepPUCTHKH Ha aTMOC(epHHUs aepo3oi, upe3 merona Ha VOIz or manHuTe 3a TpH yudTa
abmkuad Ha BeaHUTe 500/1020nm, 500/675nm u 380/1020nm, Gsixa mojydeHH AaHHU 3a
AHCTpbOM KOedHIMEHTUTE o U [. YcTaHOBeHO Oelle, 4e aepo3oiiHaTa ONTHYHA AcOernrHa
JOCTHTa MakcCuMyMa cu | — 2 Jaca mpeau CJiosi Ha CMECBaHe J1a JOCTUTHB CBOsITA MaKCHUMalTHA
BHUCOYMHA 3a JeHa. OT naHHuTe He Oe 3a0es3aH0 HAIMYMETO Ha HAKAKBAa KOpENalus MEeXIy
CHIBPKAHUETO Ha TOTAJICH 030H, aepO30JIHAaTa JIeOeNHa ¥ BOAHOTO ChIbpKaHUE.

Velichkova, K., P. Savov, M. Vatzkitcheva MONITORING OF THE CARBON DIOXIDE
CONCENTRATION AND TEMPERATURE OF THE INDOOR ATMOSPHERE IN A
LECTURE HALL WITH NATURAL VENTILATION. JOURNAL OF MINING AND
GEOLOGICAL SCIENCES, Vol. 60, Part I, Mining, Technology and Mineral Processing, 2017,
pp. 53 — 58.

Abstract

One of the main indoor air pollutants and a key parameter in assessing indoor air quality is carbon
dioxide (COy). Increasing its concentration over time causes discomfort and worsens the quality
of the occupants' work. In the particular case of school premises - classrooms and lecture halls,
the increased CO. content, which is two and sometimes more times than the accepted norm (400
ppm - 1200 ppm), adversely affects the concentration (sharpness) of the attention and mental
work of the students and the teacher (lecturer). This, in turn, affects the degree of perception of
the content taught and the extent of learning at the moment. To provide and maintain an
acceptable level of CO2 concentration in the indoor air of the classrooms, it is necessary to ensure
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continuous or periodical air ventilation. In our previous research the results of the study of spatial
distribution of carbon dioxide concentration and temperature in a lecture hall with a volume of
about 300 m3 with natural ventilation were analyzed and the evolution of the two parameters in
dependence on the occupancy of the hall and the intensity of natural ventilation was traced. The
experiment was held in late spring (May - June). The present paper repors the results of the study
of the distribution of the air temperature and CO2 concentration in the same lecture hall but in the
heating season(January), when central heating is used.

Pe3rome

EnuH oT rimaBHUTE 3aMBPCUTENHN HA BB3/yXa B IOMEIIEHHE 1 OCHOBEH apaMeThp MPH OLICHIBaHE
Ha KaueCTBOTO Ha Bh3AyXa € BbIIIepoaHuT quokcu I (CO2). YBennyaBaHeTO Ha KOHIIEHTPALUATA
My BBB BPEMETO MPUUYHHSIBA JUCKOM(DOPT U BIIOIIaBa Ka4eCTBOTO Ha paboTa Ha obdurarenure. B
YaCTHHS CIy4ail Ha Y4eOHM TOMEUICHHUS - KJIACHM CTal M JICKIMOHHM 3aJI, MOBUIIEHOTO
ceabpkanne Ha CO2 1Ba, a MOHSKOTA U TI0BeYe BT HaJ pueraTa Hopma (400 ppm - 1200 ppm),
BJIMsIC HEOJIAronpHsITHO BBPXY KOHLEHTpauusTa (OCTpOTaTra) Ha BHUMAHUETO M YMCTBEHATa
paboTa Ha 0o0y4aBaHUTE U IpernoaaBaTess. ToBa, OT CBOS CTpaHa, pedIIeKTHpa BbPXY CTEIEHTa
Ha BB3IIPHEMaHEe Ha MPeroiaBaHus MaTepuall U AbI00YMHaTa Ha YCBOSIBAHETO My B MOMEHTA. 32
Jla c€ OCUTYpH M TOJIbp)Ka MPUEMIIMBO HUBO Ha KoHueHTparusra Ha CO2 BbB BBTPEIIHUS
BB3AYX Ha YIeOHUTE 3a1I1, € He00X0IMMO J1a ObJIe OCHIIECTBIBAHA TIOCTOSIHHO WIIU NTEPUOTIHO
BEHTHJIAIMS Ha BB3AyXa. B mpeammua Hama pabora 0sixa aHAIM3HpPAHH PE3YATATUTE OT
M3CJIEIBAHETO HAa MPOCTPAHCTBEHOTO pa3Ipe/elieHne Ha KOHLEHTPALUSATa Ha BBIJICPOJHHUS
JMOKCH ¥ TeMIlepaTyparta B ydeOHa 3ana ¢ obem okono 300 m3 ¢ ectecTsena Bentumanus. be
IpocJeIeHa EBOJIIOLUATa Ha TEe3M MapaMeTpu B 3aBHCUMOCT OT 3aeTOCTTa Ha 3ajaTa M
WHTCH3MBHOCTTA HA €CTECTBEHOTO IMpOBETpsBaHE. ExcriepuMeHTHT Oelie MpoBeleH B KbCHA
nposer (Mail - roHM). B Hacrosmiara pabota ca IOKJIaJBaHH PE3YJNTaTUTE OT M3MEPBAHETO Ha
pasmpeieieHHeTo Ha TeMIepaTypara Ha Bb3/lyxa 1 KoHreHTparmsa Ha CO2 B chIaTa JIEKIIMOHHA
3aja, HO B 3MMHHUS C€30H (Mecell SSTHyapH), KaTo 3a OTOIUIEHUETO i ce U3M0I3Ba MapHo.

Nikolay Kolev, Plamen Savov, Ekaterina Batchvarova , Maria Kolarova, Maya Vatskicheva,
Study of Atmospheric air quality and fine particle concentrations in relation to the atmospheric
boundary layer height over Sofia, Conference Proceedings “Climate, atmosphere and water
resources during climate change” Sofia, 14 - 15 October 2019

Abstract

This investigation presents results from experimental campaign performed in the urban
environment of Sofia and related to the influence of the mixing layer height and meteorological
parameters on the vertical distribution of the aerosol particles. The results from two summer days
(July 7 2015 and July 21 2018) are discussed. Aerosol particle concentrations were measured by
six-channel laser-based aerosol particle counters at three different altitudes: 577 m asl in the
downtown of Sofia city at the Borisova Gradina Park, and at Vitosha Mountain, at 900 and at
1350 m asl. Aerosol counters capable of measuring both particle number and mass concentrations
were also used. The combined effect of the daily development of mixing layer height (from
ceilometer observations), meteorological parameters, and hourly variations in the concentrations
of the different aerosol fractions is investigated. Considering the temporal and spatial changes of
aerosols measured at the different experimental sites, WRF-GDAS is used for determination of
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the atmospheric boundary layer height and comparison with ceilometer data. The difference
between the two methods of determining the height of the atmospheric boundary layer is found
to be less than 15%.

Pe3ome

ToBa u3cnenBaHe mpeacTaBs pe3yiaTaTH 3a BIMSHHETO Ha Pa3BUBAIIMST CE CIONW HA CMECBaHE
BbPXY BEpPTHKAJHATa CTpaTH(QUKAIUs Ha arMocdepaHus aepo3oil OT JABE JIETHHU
EKCIIEPUMEHTAIHM KaMmaHuu, mpoBeneHu npe3 wmecen HOmm 2015 u 2018 r. 3a mo-
MPE/ICTAaBUTEIIHA KapPTUHA Ha SIBIICHUATA U3MEPBAHUATA 0sXa N3BBPIIBAHU €THOBPEMEHHO Ha TPH
HuBa: 577 m B mapk ,,bopucoBa rpaguna”’, Ha BucounHa 900 m u Ha BucoumnHa 1350 m. B
paboTtata € pasrieiaH W JUCKYTHPaH KOMOWHUPAHHUAT €(PEeKT Ha Pa3BUTHETO HA CJOS Ha
CMeCBaHe, CTOMHOCTUTE HAa METEOPOJIOTUYHHUTE TapaMeTPpH U OpOsi U KOHLIEHTpaLUsITa Ha PUHHUTE
IIpaxoBU YacTULM. Pasriexxaaiiku npocTpaHCTBEHOTO U BPEMEBO PA3IPOCTPAHEHUE HA aep030JIa
B atMoc(epara Ha Tpute BucounHH, Oemre n3nomsBan WRF-GDAS moxen 3a onpenensiHe Ha
BHCOYMHATA Ha CJIOS Ha cMecBaHe. Te3u pe3ynrtaTu Osixa CpaBHEHU C BUCOUMHUTE, MOJTYyYEHU
ype3 ceiiioMeTbpa. Pazkiinkara ce okaza B paMKuTe Ha 0koJio 15%.

K. Velichkova, M. Vatzkitcheva, P. Savov, N. Kolev, 2019, Behavior of the Parameters
Characterizing The Air Quality in an Enclosed Classroom Ventilated Either by a Fan Or
Naturally, AIP Conference Proceedings 2075, 130017 (2019);
https://doi.org/10.1063/1.5091302, pp 130017-1- 130017-5.

Abstract

The air cleanliness in the classrooms is of great importance for achieving the learning objectives.
Parameters that characterize indoor air quality are the concentration of carbon dioxide
(CO2) and particulate matter (PM), its temperature and humidity. Particularly important are
the CO 2 concentration and fine PM. Sources of CO » are the human beings themselves. The
carbon dioxide content in exhaled air is about 100 times higher than in the inhaled air. As a
result, the CO . concentration in the atmosphere of the enclosed spaces rapidly increases
to 2-3 times more than the natural concentration. As a consequence, the manifestation of
symptoms associated with the harmful influence of this gas on the human organism becomes
still more frequent, and the learning process is getting difficult, worsened, compromised.
Inhalation of fine PM could give rise of respiratory problems or provoke the appearance
of chronic respiratory diseases. In order to create favorable learning conditions, it is necessary
to keep the indoor air parameters in harmless levels. In the present work the results of the
study of the dynamics of the characteristic parameters of the atmosphere in the enclosed
classroom with a volume of 304 m 3 during the lecture are reported. The influence of the
occupants onto their values is assessed and a comparison is made with the experimentally
measured ones. The ventilation is done either by a fan or naturally by opening one of the
windows, with an airflow rate of 100 /s and 360 (/s, respectively. The second type
ventilation ensures a relatively quick decrease of the CO » concentration from 1000 ppm to about
700 ppm, but causes increase of numerical concentration of PM by about 1.3 to 2 times (more for
the bigger PM) at the end of the lesson when the occupants begin moving.
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Pe3rome

Bbpxy KoHAMIIMATA HA OOUTATEINTE B €/IHA 3ajia CHJIHO BJIMSHHE OKa3Ba IOHICHTpAIUsATA HA
COq», Temneparypara, BI2KXHOCTTa U KOHIIEHTpanusATa Ha GUHUTE paxoBu dacTui. OCHOBEH
n3rounuk Ha CO2 u uH npax ca camute oOUTATENH HA 1aJACHOTO IIOMEICHHE.

Hanpumep konuenTpammsata Ha CO2 B u3aumianus Bb3ayx € 0koyio 10 mbTH M0-BUCOKA O Ta3u
Ha BaunIaHus. ToBa OT CBOSI CTpaH BOJAM O OBP30 MOBHINABAHE HA KOHIICHTPIIMATA HA TO3H T'a3 B
arMocdepaTa Ha 3aiara. HamuumeTo Ha BHCOKM KoHIeHTpauuu Ha CO2 BoaM O CHHIUBOCT,
3aMaiiBaHe, MOHIKEHO BHUMaHUE U Jp. B mpencraBeHaTa paboTa ca TUCKYTUPAHU PE3YITTH OT
usciensaHe Ha gucrnepcusara Ha CO2 B obOemMa Ha crasta IpPU €CTECTBEHO M Y3KYCTBEHO
npoBeTpsiBaHe. ECTECTBEHOTO MPOBETPSBAHE CTaBa Ype3 OTBOPEH IMPO30pEI] C JCOUT OT OKOJIO
100 I/s, a mpu BeHTHJIATOPHOTO MOBETPsiBIBaH ce goctura a0 360 I/s. Oka3Ba ce ue, MbPBUST
IeOMT € HemocTaThbueH 3a J00po MpoBeTpsiBaHe JIopu npu okoio 10, a BTOpHAT neOUT e
J0CTaThUEH 3a IpOoBeTpsiBaHE Ha 0K0J10 50% 3ambiiBaHe Ha 3anara.

16.P. Savov, N. Kolev, M. Kolarova, E. Batchvarova, D. Barantiev, 2019, Aerosols, Ozone and CO2
under Sea-Breeze Conditions at a Black Sea Coastal Site, AIP Conference Proceedings 2075,
120003 (2019); https://doi.org/10.1063/1.5091261, pp 120003-1- 120003-5.

Abstract

Air quality in urban areas located in complex terrain is intimately related to meteorological phenomena
that occur in such regions. Major meteorological factors that determine the concentrations of air pollutants
are the wind field and the turbulent diffusion. In this study, we investigate the characteristics of the sea
breeze and their influence on aerosol particles, ozone and CO; concentrations around Ahtopol, a small
town located at the southern Bulgarian Black Sea coast. Field experiment, performed from 24 to 29 August
2017, comprised measurements of meteorological parameters, aerosol particle number with 6-channel
Aerosol Particle counters, atmospheric optical depth (AOD) and total ozone content (TOC) with
Microtops Il solar photometer and ozonometer, correspondingly. The statistical analysis revealed that
onset and cessation periods of the sea breeze were from 9:00 to 10:00 and from 19:00 to 21:00 LST,
respectively. The average maximum strength of the sea breeze was 3-4 ms™. Studying the variation of
aerosol particles and COq, it is concluded that the sea breeze onset is associate with decrease of small
particles number, and decrease of CO, concentration.

Pesrome

OOUKHOBEHO Ka4yecTBOTO Ha BB3AyXa HaJl pallOHM, XapaKTEPHU C HAJIMYUETO HA CIOXHA Oporpadus
CHJITHO 3aBHCH OT MECTHHTE METEOpOJOrHYHH 0coO0eHOCTH. OcHOBHHTE (DAKTOPH, ONPEIeISIIH
aepo30JIHATAa AUCIEPCHS ca IIOJIETO Ha BIAThpa U TypOysieHTHaTa Audy3us. B Ta3u cTatus ca nmpeacraBeH:
pe3yATaTH OT NPOYYBaHUATA Ha BIMSHUETO HA MECTHaTa OpH30Ba LIMPKYJIALMs BbPXY IUCIIEPCHATA HA
($uHuTE MpaxoBu yacTuiy, 030Ha u CO, B arMocdepaTa okoJ10 rpas AXTOIOJ. B moneBus ekcriepuMeHr,
npoBeneH Ha 24 u 29 Asryct 2017, 6s1xa W3M0I3BaHM [1Ba Jla3epHU Oposda Ha YaCTHLM, O30HOMETHD H
cibHYEB (OTOMETHP. MakcuMaiHaTa CKOPOCT Ha BsIThpa B Opusa 6e okoso 3 — 4 m/s. berre ycraHOBEHO,
4ye OOMKHOBEHO TpH JUIca Ha Opu3 mpeobnanaBa mo-puHomUciepcHaTa (pakius Ha aepos3osia U
HamalsBaHe Ha KoHueHTpuusTa Ha CO;.
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E. Batchvarova, C. Calidonna, M. Kolarova, I. Ammaoscato, D. Barantiev, E. Hristova, H. Kirova,
R. Neykova, D. Syrakov, M. Prodanova, P. Savov, N. Kolev, C. Rosa Torcasio, E. Avolio, D.
Gulli, T. Lo Feudo, E. Chianese, A. Riccio: Meteorology and air pollution experiment at a Black
sea coastal site Ahtopol — 2017, AIP Conference Proceedings 2075, 120001 (2019);
https://doi.org/10.1063/1.5091259, pp 120001-1- 120001-7.

Abstract

Coastal dynamics is a challenging topic not only for physical processes capturing but also for
phenomena related to aerosols exchange and transport. Here we present results of an experimental
campaign performed in August 2017 at Ahtopol (Bulgaria) in the frame of Collaboration program
between ISAC-CNR and NIMH-BAS research centers. The aim of the campaign was to carry out
investigation of air pollution and meteorological conditions at Ahtopol coastal site through
collecting aerosols, observing physical parameters, analyzing air-masses circulation and
comparing the equipment and methods used by the participating groups. The observation
programme of the experiment included measurements to capture both physical and chemical
parameters and to reveal the near surface characteristics of sea breeze onset and penetration inland
as well as its effect on the aerosol concentration. Particle concentration (number particles/liter in
6 different fractions) was measured with Aerosol and Laser Particle counters. In addition, samples
of wet and total deposition were collected. Chemical analysis of collected wet and dry deposition
samples and impacted filters was performed and the results obtained were compared with those
of previous investigations.

Pe3iome
B Ttasu pabota ca mpeacTaBeHH pe3yNnTaTH OT €KCIEpUMEHTaTHaTa KaMIlaHWs MPOBeJeHa Mpe3

Asryct 2017 r. B paiioHa Ha Tp. AXTONOJ, KaTo 9acT OT cbBMecTeH mpoekT Mexny ISAC-CNR u
HUMX — BAH. llenta Ha excriemuiusara Oe, upe3 aHajIuM3a Ha aepo3oja Ja Ce U3CIeaBaT
HETOBUTE (M3UYHU W XUMHYHH TIapaMeTpPH U BIMSHHETO Ha METEOpPOJOTHYHATa 0OCTaHOBKA,
Opu30BaTa NUPKYJIALKs U BAJISKUTE BBPXY TMHAMUKATA HA aepo30Jia B arMocepTa Ha AXTOTON.

Ventsislav Danchovski, Danko lvanov, Plamen Savov, Nikolay Kolev, Tsvetina Evgenieva, and
Evgeni Donev, 2019, Urban Mixing Layer Height and Aerosol Concentration in Sofia,
Bulgaria, AIP Conference Proceedings 2075, 130027 (2019); https://doi.org/10.1063/1.5091312,
pp 130027-1-130027-4.

Abstract

The characteristics of mixing layer height (MLH) and its role to aerosol number concentration in
Sofia, Bulgaria, are analyzed in this study. Monitoring of MLH diurnal evolution over the city is
performed during ten days measurement campaign in summer of 2015 by Jenoptik ceilometer
CHM15k. Radiosonde thermodynamic and wind profiles are used as a reference in reliability
assessment of ceilometer determined MLHSs and it is shown that ceilometer underestimate MLH
by about 110m. The temporal variations of aerosols number concentration are investigated and
correlated to MLH and ventilation coefficient (VC). The influence of MLH and VC evolution
and car traffic intensity on air quality is investigated. Two clearly observed peaks in aerosol
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number concentration are found. The first peak (7-10 LT) is associated with morning rush hour
in combination with low MLH. The second one is at 20-21 LT in the evening about 1-2 hours
after the heavy traffic as a result of decreasing MLH during evening transition. The presented
results emphasize important role of MLH in determination of surface particulate matter
concentration.

Pe3ome

B Ta3u pabora e AMCKYTHPaHO BIUSHUETO HA OCHOBHHUTE MIapaMEeTPU Ha CJI0s Ha CMECBAHE BbPXY
KOHIIEHTpanusaTa Ha aeposzona B armochepara Ha Codus. IlpencraBenm ca JaHHU OT
JIeCeTTHEBHO HAOIIOZCHUE HA JACHOHOIIIHATA €BOJIOLHUS Ha CIIOS HAa CMECBaHE Ipe3 JIATOTO Ha
2015 r. bemre HarpaBeHO CpaBHEHUE MEXKY JAHHUTE MOTYICHH OT PAUOCOHIAXK 32 BHCOUMHATA
Ha CJOSI HAa CMeCcBaHE M Te3u OT celoMerbpa. CpaBHEHHMETO IOKaza, Y€ OOMKHOBEHO
ceiJloMeThpa MOKa3Ba 3aBUIICHU CTOMHOCTH Ha BUCOYMHATa HA rOpHATa rpaHHIla Ha CJOs Ha
cmecBaHe ¢ okoio 100m. bBemre m3cnenBaHa chIIO U BpeMeBaTa €BOJIOLMS Ha aepo30HATa
KOHIICHTpAIlUs, KOSATOO CE€ OKa3a, ue Jo0pe Kopeiupa ¢ BUCOYMHATA Ha CJIOSl HA CMECBAaHE U C
WHTEH3UTETa Ha aBTOMOOMIHUA TpUK. 3aceueHu ca JBa MHUKa B €BOJIOLHUATA HA aepo30JIHATA
KOHIIGHTpallUs Tpe3 JIeHd — MBPBUAT € B uMHTepBaia 7-10 yaca um ce ABIDKM OCHOBHO Ha
WHTEH3UBHUA TpaduK Mpe3 TO3U Mepruo/i B KOMOMHAIIHS C TUIMTKUS CIION Ha CMECBAaHE, @ BTOPUAT
— B uHTepBana 20 — 21 ygaca, okosio 1 — 2 yaca ciier ”HTEH3UBHUS TpadUK U ChC CISITAHETO HA
OCTaThUHUA CJI0M ciief 3ane3a Ha CIIbHIETO.

Nikolay Kolev, Plamen Savov, Tsvetelina Evgenieva, Nikolay Miloshev, Orlin Gueorguiev,
Ekaterina Batchvarova, Maria Kolarova, Ventsislav Danchovski, Danko lvanov, and Doino
Petkov, 2019, Investigation of the atmospheric boundary layer and optical characteristics of
the atmospheric aerosols over Sofia in summer 2016, AIP Conference Proceedings 2075,
120004 (2019); https://doi.org/10.1063/1.5091262, pp 120004-1-120004-6.

Abstract

Observations of the aerosols vertical distribution and an assessment of their optical properties on
clear sunny days and days with Saharan dust intrusions were carried out in the summer of 2016
in the mountain valley of Sofia, Bulgaria. In this paper, some of the results obtained during
Saharan dust intrusions are presented. Measurements were carried out with active and passive
remote sensing devices as well as with in-situ ones. A ceilometer CHM-15k, a sun photometer
Microtops Il, an ozonometer Microtops Il and a laser particle counter (LPC) PC 200 were used.
The atmospheric boundary layer (ABL) height was determined from the high temporal and spatial
resolution ceilometer data and from aerological sounding. The changes in fine particle
concentration in space and time were measured by the six-channel LPC located in the Borisova
Gradina Park, Sofia. HYSPLIT back trajectory model and the BSC-DREAM dust model were
used as additional source of information for selected days. The observed ABL height varied from
200 to 2500 m for the presented experimental days. During the campaign, the aerosol optical
depth (AOD) at wavelength A = 380 nm ranged from 0.30 to 0.56, at A = 500nm - from 0.18 to
0.30 and at A = 1020 nm - from 0.01 to 0.10. The water vapor content (WVC) changed between
1.5 cm and 2.1 cm. The total ozone content (TOC) varied from 225 DU to 275 DU.

B Ta3u pabota ca npeacTaBeHy pe3ynTaTu, MOJy4eH! 110 BpeMe Ha HaOJII0JEeHUEeTO Ha HaXJIyBaHe
Ha macbk ot Caxapa. M3mepBaHusiTa ca MPOBEACHH C MOMOIITAa HAa MOACUBHU W aKTHUBHU
JTUCTAaHIIMOHHU Cpe/cBa. 3a ONpeleNsiHE Ha aepo3osiHaTa crpaThudukanus Oe H3MOoJI3BaH
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ceimiomerbp CHM-15k. 3a  ompenenssHe Ha  aepo3oiHaTa  ONTHUYHA  JeOenuHa,
BJIAarOCHIBPIKAHUETO W TOTAJTHHUS O30H € M3IOJ3BaH CIBbHYEB (DOTOMETHP M O30HOMETBP
microtops Il. 3a u3mepBaHe Ha KOHIIGHTpAIMATa HA (PUHUTE TPAXOBU YACTUIM Oellie U3MO0I3BaH
naszepen 6posia Ha yactui PC200. C moMoriTa Ha TaHHUTE OT CEHIOMEThpa Oelle onpeseneHa
EBOJIIOIMSTA HA TOpHATa TpaHUIA Ha CJIOs Ha cMecBaHe. KOHIEHTpalosTa Ha acpo30JHUTE
npuMecH Oellie onpeeNsiHa ype3 6-KaHaJleH JIa3epeH Oposv Ha YaCTHIIM, PA3IOJIOKEH B IMapK
,,bopucoBa rpaauna‘“. HabmonaBanara neGenmHa Ha €105 HA CMECBAaHE CE IBM)KHM B TPAHUIIUTE
Ha 200 — 2500 m npe3 neTHuTe THU. Aepo30JiHaTa ONITHYHA JBJIOOYNHA Ha AbJDKMHA 380 NM, oT
0,3 - 0,6, na 1020 nm, ToTtanHus 030H Bapupa B MHBpBaJsia ot 225 1o 275 DU.

Plamen Savov, Nikolay Kolev, Vili Lilkov,Velichka Hristova. EXPERIMENTAL AND
THEORETICAL INVESTIGATION OF THE DISPERSION OF FINE PARTICULATE
MATTER IN THE ATMOSPHERE OF A CAREER FOR INERT MATERIALS. National
scientific conference with foreign participation “Science and Society, 2019, 2-3 October, 2019,
Kardzali, Bulgaria.

Abstract

The concentration of fine particulates in the atmosphere is a complex function of many variables,
such as the intensity of the sources, the distance to them, the atmospheric conditions, the
topography of the area, etc. The main meteorological parameters affecting the dispersion are the
direction and velocity of the wind and the temperature stratification of the atmosphere. The
paper presents and discusses the results of an experimental study of the dispersion of fine
particulate matter in the quarry area of inert materials around the village of Balsha. To determine
the dispersion and concentration of aerosol impurities in space and time, four laser particle
counters were located around the main source of dust in the area - road transport and working
excavators and pneumatic hammers. A mobile meteorological station was used to determine
the main meteorological parameters. Experimental studies have shown that the concentration of
fine particulate matter rapidly decreases with distance from the source under these weather
conditions (relatively light wind and intense thermal turbulence). At distances of several hundred
meters, the concentration of aerosol impurities in the quarry atmosphere decreases to background
levels. On the basis of the experimental data, a Gaussian model for the dispersion of impurities
was tested with the real initial and boundary conditions of the experiment. When the initial
parameters are well adjusted, the model shows relatively good results. Keywords: open pit, a
erosol dispersion, Gaussian model.

Pe3rome

KonnenTpanusara Ha (UHU MPaxoBU YaCTUIU B aTMoc(epaTa Ha OTKPUTH PYTHUIU U KapUepH
3aBUCHU OT MHOKECTBO q)aKTopI/I. OCHOBHI/ITe OT TAX Ca MHTCH3UTETAa Ha U3TOYHHUIIUTE, TAXHOTO
pasmojokeHne B o0OeMa Ha KapuepaTra, TE€OMETpHsiTa Ha camMaTa IOBBPXHOCT,
TEPMOJAMHAMUYHUTE CBOWCTBA Ha CKaJUTE, KOUTO OT CBOS CTpaHa (opMHUpAT MECTHHUTE
IUPKYIAIMOHHN TIOTOLHM, aTMochepHUTe yciaoBus U Jp. (OCHOBHHUTE METEOPOJIOTHYHH
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21.

rapaMeTpH OT CBOSI CTpaHa ca; MOCOK U CKOPOCT Ha (DOHOBHS BATHP; BUIBT HAa TeMIlepaTypHaTa
CTpaTU(UKAINS, BIAKHOCT; MHTEH3UTET HA CIIbHYEBOTO TpeeHe. B crarusra ca QUCKyTHpaHU
pe3yaTaTé OT eKCIEPUMEHTAIIHOTO M3CJeIBaHe Ha JMUCIEpCUTa Ha (GUHM MPaxOBH YACTHIM B
aTMocepaTa Ha Kapuepa 3a MHEPTHH MaTepuainu ,bamma”, Hamupaiia ce Ha Ookojo 35km
ceBepousTouHo oT Codus. 3a nma ce ompenesiT MacOBUTE KOHIIGHTPAIIMH B TPU TOYKH,
pa3fasiedyeHy Ha paBHU PaA3CTOSIHUS OT M3TOYHHMKA HA aepo30J, ca M3MOJI3BaHU JIBYKaHAIHU
na3epHu Oposun Ha yactuiy (2,5 u 5 um). ExHoBpeMeHHO ¢ ToBa 0s1xa H3MEPBaHU H OCHOBHHUTE
MeTeolnapaMeTpy C MOMOIITa Ha MMOJABUYHA aBTOMAaTUYHA MeTeocTaHlusa. ExcnepuMeHTannure
pe3ynTaTi nokaszaxa, ue Ha pazcrosHus Hajx 300 — 400 m ot paboTemure MalIiHU, aepO30JIHATA
KOHIIGHTpaLusi € Beue Onu3ka 70 (OHOBaTa, OCOOCHO aKO MAIIMHHUTE Ca PA3IMOJIOKEHHU TOA
xopu3oHTa Ha u3MepBaHe (Ha 10 — 20 m mon paBHmHara Ha ypenute). Ha OGasata Ha
eKCIIEpUMEHTAIHUTE JTaHHU Oe TecTBaH M ['aycoB Mojen 3a aucnepcusTa Ha (GUHUTE MPaxoBH
yactuu. llpecmsatanusita nokasaxa, ye mnpu ,,J00pu” HAYaJIHU U TPaHUYHU YCJIOBUA (100pe
neUHUpPaH UHTEH3UTET Ha aepo30Jia, HEroyisiMa IparnaBoOCT Ha TepeHa, U CPaBHUTENHO ciad
BATHP) MOJIETBT JaBa OJU3KH /10 €KCIIEPUMEHTAIHUTE PE3YyIATATH.

Vatzkitcheva, M., K. Velichkova, N. Kolev, P. Savov. A STUDY OF HORIZONTAL
DISTRIBUTION PATTERN OF PARTICULATE POLLUTANTS NEAR A HIGHWAY.
Journal of Mining and Geological Sciences, Volume 63, 2020.

Abstract

Understanding vehicle-generated emissions, their dispersion near roads and their potential impact
on the near-roadway populations is an area of growing environmental interest. This article
presents the horizontal dispersion of coarse and fine particulate matter pollutants in places located
near a busy highway (such as the Trakia highway) at the exit of the city of Sofia, over flat terrain,
where the predominant dispersion mechanisms are atmospheric turbulence and the turbulence
created by traffic. Four sites (at distances of 25, 50, 100 and 200 m from the highway) were
selected to study the concentration profiles of pollutants.

Under conditions of low wind speed, particles from the highway are established even in areas
located far away upwind from the highway. Experimental results show that two dimensional
modelling of particle flows produced by highway traffic is needed, and it is important to take into
account the turbulence caused by traffic in order to accurately predict the dispersion of particulate
pollutants near roads.

Pe3ome

CtpeMexbT KbM T0-I00pO pazOupaHe Ha MPOIECHUTE HA JHUCIEPCHUS HA TEHEPHUPAHUTE OT
HpeBO3HI/I CpeJICTBa €MHCHH, B 6J'II/ISOCT 0 nbTHUIIATA U ITOTCHIIMAJTHOTO UM BBSHeﬁCTBHe B’pry
HACEJICHUETO, )KUBEeI0 O30 JI0 TAX, € 00J1aCT C HapacTBall eKoJIoru4eH naTepec. Hacrosiara
CTaTHsI IPEJICTaBs XOPU3OHTATHATA AUCTIEPCHS HA eApU U PUHH IIPAXOBH 3aMbPCUTENN HA MECTA,
pas3moyiokeHu B OJIM30CT 10 HaTOBapeHa mMarucTpana (kato Marucrpana Tpakus) Ha U3xoda Ha
rpang Codwus, Han paBeH TepeH, KbIETO MNpeodiajaBalluTe MEXaHW3MU Ha JUCIEepCUs ca
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atMocdepHaTa TYpOYJIEHTHOCT M Ta3W, Ch3laaeHa oT Tpaduka. Yetupu miomanku (Ha
pasctossHus 25, 50, 100 u 200 M oT Mmaructpanata) Osixa H30paHM 3a W3MEpBaHE Ha
KOHIIGHTpaLusATa Ha 3ambpcurenure. Koraro ckopocTra Ha BATbpa € HHUCKA, YaCTHIM OT
MarucTpaiara ce yCTaHOBSBAT JOPH M HA MECTa, PA3MOJIOKEHH CPAaBHHUTEIHO JaJied OTKBM
MOJIBETpEHaTa CTpaHa Ha Marucrpajara. EKCIepUMEHTAlIHUTE pe3yiaTaTH IOKa3BaT, 4ye €
HEOOXOJUMO TIPH JABYMEPHO MOJCIUpaHe Ha MOTOLUTE OT MPAaXOBH YACTUIU, TEHEPUPAHU OT
Tpaduka 1o

MarucTpajuTe, Ja ce B3eMe MpenBui TypOyJIeHTHOCTTa, NMPUYMHEHA OT Tpaduka, 3a Ja ce
MPEBUIN TIO-TOYHO JTUCIIEPCHSITA Ha MPAXOBUTE YACTHIIN B OJM30CT JI0 MTBTHUINATA.

IV. Hayynu ny0JuKanuu cjiej nojay4apase Ha HayuyHoto 3sanue ”JIOLHEHT” no apyra
TeMaTHKA.

1. Lilkov, V., O. Petrov, Y. Cvetanova, P. Savov. Mossbauer, DTA and XRD study of Portland
cement blended with fly ash and silica fume, Construction and Buiding Materials, v. 29
(2012) 33-41.

Two octahedral Fe 3+ positions with close isomeric displacements and quadrupole splittings were
proved for plain cement using Mussbauer spectroscopy. In cements with silica fume iron is
registered as two Fe 3+ and one Fe 2+ doublets. Hydrating cement pastes display a third doublet
of tetrahedral iron indicating ettringite—monosulfate transformation. With silica fume and fly
ashes addition the tetrahedral iron dou- blet forms earlier. With hydration the tetrahedral iron
increases at the expense of octahedral iron. During hydration of plain cement portlandite and
hydration products form below 450 °C. Silica fume and fly ashes react with portlandite and form
products decomposing above 620—-640 °C

2. Lilkov, V., O. Petrov, Y. Cvetanova, P. Savov, M. Kadyiski. Mossbauer, XRD and complex
thermal analysis of the hydration of cement with fly ash. Journal of Spectroscopy, Volume
2013, Article ID 231843, 9 pages.

Hydration of cement with and without fly ash is studied with Missbauer spectroscopy, XRD,and
thermal analysis.Iron in cement ispresentasFe3+ -ion sand occupies two octahedral positions,
with close isomer shifts and quadrupole splittings. Iron in fly ash is present asFe2+ and Fe3+ ,and
the Mussbauer spectra display three doublets—two for Fe3+ in octahedral coordination and one
for Fe2+ . A third doublet was registered in the hydrating plain cement pastesa after the 5th day,
due to Fe3+ in tetrahedral coordination in the structure of the newly formed monosulphate
aluminate. In cement pastes with fly ash, the doublet of tetrahedral iron is formed earlier because
the quantity of ettringite and portlandite is low and more monosulphate crystallizes.No Fe(OH)3
phase forms during hydration ofC4AF.The fly ash displays pozzolanic properties, which lead to
lowering of the portlandite quantity in the cement mixtures and increasing of the high temperature
products.
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3. Lilkov, V., I. Rostovsky, O. Petrov, Y. Tzvetanova, P. Savov. Long term study of hardened
cement pastes containing silica fume and fly ash, Construction and Building Materials, v. 60
(2014) pp 48-56.

The hydration products in cements with individual addition of SF and two types of FA from TEPS
and mix- tures of FA and SF are studied. The phase transformations are followed in a 4-year
period. Fly ashes from TEPS ‘‘Bobov Dol and TEPS ‘‘Pernik’’, silica fume from the
metallurgical plant ‘‘Kremikovtsi’’, and their mixed product Pozzolit are suitable pozzolanic
additions to cement as they participate actively in the processes of formation of hardened cement
paste. The above additives stimulate the formation of hydrate products with temperature of
dehydration above 600 °C, more clearly expressed after the 48th day of hydration

4. Savov, P., M. Vatzkitcheva, K. Velichkova, N. Kolev, P. Genova, K. Nikolova, S. Bratkova.
Influence of Vegetation on the Thermal Balance of Different Soil Types Used for
Recultivation. ECOLOGIA BALKANICA 2019, Vol. 11, Issue 1 June 2019 pp. 127-136.

Vascular vegetation experiments were carried out with a universal grass mix (Lolium perenne
rosemary 30%, Lolium perenne esquire 25%, Festuca rubra casanova 25%, Festuca rubra
gondolin 20%). In this study were used mineral waste with a strong acid reaction and soils from
three regions - Sofia, Chelopech and Gorubliane. The soils had different contents of humus,
nitrogen, mechanical composition and soil reaction. The plants had the best growth on the soil
from Sofia, which had the highest humus and nitrogen content. The differences in fresh and dry
weight of above-ground biomass of plants growing on different soils in June and July were much
more significant than those obtained in October. Biomass data for the autumn season suggests
that higher clay content and higher soil reaction of soil from Gorubliane significantly reduced the
amount of bioavailable for plants pollutants fraction. The second part of this paper focuses on
measurements and analysis of thermal processes in the active layer. The objectives are to
determine the soil thermal properties, heat transfer processes and to use a thermal model,
determine soil surface heat flow under atmospheric forcing. This model is validated using soil
temperature and micrometeorological data from a field measurements.

5. Casos, Il.Temneparypara — no3Harara u Heno3Hara. CBersT Ha pusukara 3/2018. Crp. 272
—279.

THE TEMPERATURE — KNOWN AND UNKNOWN
(From my experience in lectures with students from UMG)
Plamen Savov

The main topic of the present paper is temperature — one of the first physical quantities that
a person faces in life. The three main temperature scales are de- fined — Kelvin, Celsius and
Fahrenheit scales. The processes of heat transfer are discussed and the term ,,quantity of heat*
is determined. Wien’s law and Planck’s hypothesis about the quantization of radiant energy
are also considered. Finally, some of the basic physical concepts and the experiments that the
students in the University of Mining and Geology ,,St. Ivan Rilski* carry out in the General
Physics classes are presented.
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IV.2. HayyHu q1okjaaau

1. B. JlunkoB, U. PocrtoBcku, Il. CaBoB, CTpyKTypHH H3MEHECHHS B ITMMEHTOBH IIACTH,
IIO/IJIO’KEHU Ha LUKIIMYHO ,,3aMpa3siBaHe-pa3Mpas3siBaHe” U ,,HarpsBaHE-0XJIaXJIaHe — 4acT
1. l'oguumauk Ha Y ACI-Codus, Tom XLIV, ¢B.V, 2014.

STRUCTURAL CHANGES IN CEMENT PASTES, SUBJECTED ON CYCLIC
“FREEZING-THAWING” AND “HEATING-COOLING” — PART 1

V. Lilkov?, I. Rostovsky?, P. Savov?

The cement-based materials undergo structural and volume changes at temperature variations.
At numerous cases, the temperature changes in combination with variation of moisture can
significantly influences on durability of cement containing composite materials.

At suitable choice of aggregates, produced from sound and dense rocks, the weakest part from
the composite structure is cement paste.

Results from mechanical and micro structural tests of cement pastes (scanning electron
microscopy, mercury porosimetry), subjected to cyclic “freezing-thawing” and “heating-
cooling”, based on different cements are presented in the recent paper.

2. B. JlunkoB, WM. PocroBcku, II. CaBoB, CTpyKTypHH H3MEHEHHUS B IIMMCHTOBH IIaCTH,
MOJIOKEHU Ha LUKJIMYHO ,,3aMpa3siBaHe-pa3MpassiBaHe” U ,,HarpsiBaHe-OXJIaKIaHe” — 4acT
2. l'ogumauk Ha Y ACT-Codwus, Tom XLIV, ¢B.V, 2014, cTp. 1-8.

STRUCTURAL CHANGES IN CEMENT PASTES, SUBJECTED ON CYCLIC
“FREEZING-THAWING” AND “HEATING-COOLING” — PART 2

V. Lilkov#, I. Rostovsky®, P. Savov®

LAnton Antonov, Professor Dr, Department ...., UACEG, 1 Hristo Smirnenski Blvd, e-mail:...

2 Bogdan Bogdanov , Dr, Department .... UACEG, 1 Hristo Smirnenski Blvd, e-mail:....
3
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Results from micro structural tests of cement pastes (differential thermal analysis and thermo
gravimetric analysis), subjected to cyclic “freezing-thawing” and “heating-cooling” for one year
period, based on different cements are presented in the recent paper.

The influence of specific storage conditions on the composition and quantity of the hydration
products, for the period cited above, is studied by differential thermal analysis (DTA) and
thermo gravimetric analysis (TGA).

3. JIMJIKOB, B., U.PoctoBcku, H./[)xypenos, M.Bankuuesa, [1.CaBoB u np. M3cnenane Ha
HAaHOpPAa3MEPHUTE TMOpPH B CTPYKTypaTa Ha [HMMEHTOBH IaCTH 4Ype3 MO3UTPOHHA
apuxwnanusa.  crp. 119 -133. Jlokn. om Meoico. nayuna xong. “IIpoexmupane u
cmpoumencmeo Ha cepaou u cvopvoicenus” (Bapna), 11-13.09.2014.

STUDY OF NANO-DIMENSIONAL PORES IN THE STRUCTURE OF CEMENT PASTES
THROUGH POSITRON ANNIHILATION

Vily Lilkov, lvan Rostovsky, Nikolay Djourelov, Maya Vatzkicheva, Plamen Savov

The positron annihilation method is among the most sensitive methods for examination of
nano-dimensional pores in the materials. Upon entry into a given environment, the positron (e +)
for a few picoseconds thermalizes and annihilates with an electron - directly or after
formation of connected quantum-mechanical system known as pozitronium. Positronium (Ps)
exist in two possible states of a parallel or antiparallel orientation of the spins of the two particles
called ortopositronium (0-Ps) and parapositronium (p-Ps). Lifetime of p-Ps and 0-Ps in
vacuum is 0,125 ns and 142 ns, respectively. In porous media it is localized in free
volumes or pores and the positron from ortopositronium annihilates with an electron from
the walls of the free volume (“pick-off"- annihilation), instead of the corresponding electron
from the ortopozitronium. This annihilation process shortens the lifetime of the
ortopozitronium to a few nanoseconds and this reduction is dependent on the pore size.
The correlation between accelerated "pick-off" - annihilation and the pore size is the basis
of the positron nano-porosimetry, which establishes the presence of structural and gel pores,
which is not possible with other methods for the examination of the porous structure. The report
presents the results from the first study in Bulgaria of cement pastes based on different
types of cements, conducted by the positron annhilation method. Data have been obtained for
nano-sized porosity of cement pastes at different ages of hardening and an assessment of
the impact of "heating-cooling” and "freeze-thaw" cycles on nanosized pores is made.

4. Lilkov, V., O. Petrov, Y. Tzvetanova, P. Savov, V. Petkova, N. Petrova. Effect of cyclic
“heating-cooling” and “freezing-cooling” on the hydration products of cement with addition
of clinoptilolite and silica fume. Proc. of the 9™ Inter. Conf. on the Occurrence, Properties
and Utilization of Natural Zeolites, (Belgrade, Serbia), 2014.

The stud y of the effect of clinoptilolite (from Beli plast deposit, Bulgaria) on the
physical-mechanical properties of cement sho ws that this zeolite is an appropriate pozzolanic
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mineral additive, which combined with silica fume (SF) and fly ashes (FA) from TEPS improves
the strength and densifies the structure of the pores of the cement stone. The purpose of this
study is to follo w the effect o fcyclic “heating-cooling” and “freezing-cooling” on the hydration
products of cement with addition of clinoptilolite and silica fume. The influence of temperature
on the quality of the cement stone is the subject of a series of studies, which, however are
performed at constant temperature of cement hardening. However, in reality cemen ts hard en
at varying temperature regimes, which markedly vary during the different seasons.

5. Lilkov, V., O. Petrov, D. Kovacheva,l. Rostovsky,Y. Tzvetanova,P. Savov, M. Vatzkitcheva
et al. Study of the process of carbonation of cement with mineral additives during early
hydration period (minutes) up to 24 hours. Proc. of the 9th Int. Conf. on the Occurrence,
Properties and Utilization of Natural Zeolites, (Belgrade, Serbia), 2014.

The carbonation in the presence of silica fume and zeolites isa more complicated process
due to the pozzolanic reactions. The products, subjected to carbonation (CH and C-S-H)
participate in the pozzolanic. With the development of the process and the accompanying
lowering of the CH-quantity the mean length o f the polymer chains of C-S—H progressively
increases, the excess of water is released, and with those processes one can explain the
carbo nation shrinkage. The present study is on processes of carbonation of cement with natural
zeolite (clinoptilolite) during the first minutes, tens of minutes up to the 24 th hour of hydration
of cement. The carbonation is studied on the surface of the cement past, where the reactions
with CO. from air are most intensive.

6. BETHOBCKA, M., II. CaBoB. AHamu3 Ha pe3yiTaTUTE OT M3MEpPBAaHE Ha Pa3CTOSHHS C
Ja3epeH AajeKoMep JI0 Tpyma 00pasiiy ¢ pa3iuyHu oTpaxarenHu xapakrepuctuku, X111 Ha.
KOH(}. C MEXIYHAPOIHO YIaCTHE IO OTKPHT M MOJBOJCH JOOUB Ha MOJIE3HU M3KOmaeMu, 1-
5.1X.2015 r., Bapna, (2015), c. 198-204.

In recent years, in surveying and mine surveying practice widely used reflectorless measurement
technology. The opportunities for non-contact measurement, high accuracy and agility are the
main factor that determines their choice. There are also disadvantages in their use. It is necessary
to have regard to the physical laws of reflection of light and optical properties of materials. The
accuracy of the measured distance depends on the properties of the reflecting surface of its
roughness, color, dust, wettability. Influence the accuracy of measurements has been also angle
between referring beam and the reflecting surface. When performing measurements in mines, it
is influenced by the specifics of the mine atmosphere. It is necessary to analyze the influence of
these factors. The results from reflectorless measurement of distances to a group of samples with
different reflectance characteristics are described in the paper.

7. bernoscka, M., Il. CaBoB,A. KexaroB, C. BemkoB.l3cnenBane u aHaian3 Ha TPEIIKH,
ABJOKAI C€ Ha pPa3CTOAHUCTO, aJ'I6eI[OTO, pa3iniuCH BI'bJ, AbXKIA W MbIJIAlpPU oe3
peduexropuu usmepsanus. Proceedings of the VII International Geomechanics Conference
27 June — 01 July 2016, Varna, Bulgaria.
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INVESTIGATION AND ANALYSIS OF THE ERRORS DUE TO THE DISTANCE,
ALBEDO, DIFFERENT ANGLES, RAIN AND FOG IN THE REFLECTORLESS
MEASUREMENTS

Milena Begnovska, Plamen Savov, Ahmed Kehayov, Simeon Venkov

In geodetic and mine surveying practice quite often is necessary to be measured distances to
inaccessible points. The reasons are varied - ensuring safety, impossible or limited access to
surveying surfaces etc. In such cases are used reflectorless technologies. At the same time
to provide objective and accurate data, there are specific requirements for this type of
measurements. It may be noted, that there are not so many studies on the reliability of
reflectorless measurements and their application in practice. There are evidences of the
technical capabilities of the tools, but variations of measurement conditions and specifics of
the environment (incl. mining), lead to result quality change. It is necessary more detailed
study and further defining the sources of error and the relationship between them in order to
ensure the required accuracy of the data. Some obtained experimental results of linear
measurements performed on a group of various objects at different angles between the axis
of radiation and the reflection surface to which the distance is measured, as well as under
different weather conditions are described in the paper.
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YUYEBHUIIA U YYHEBHMU ITOMAT AJIA

Jlunkos,B., H. Jlxxepaxos, I1. Casos, 0. Nnuena.
®uszuka ll. Codus, 2011. Crp. 295.

VY4yeOHHKaA 110 (PH3MKaA 2 € €CTECTBEHO JIOTHYHO TPOJIBIDKCHHUE Ha IbpBaTa 4acT Ha (hu3MKara,
U3JI0KeHa B ydeOHUKa 10 pu3uka 1. dusnka 2 3amovuBa ¢ pasriiexk1aHeTo Ha (yHIaMEHTATHUTE
MIPUHITUITH U 3aKOHHU OT €JICKTpOMarHeTu3ma. Pasriiesjanu ca siBJICHHUATA Ha eJIEKTPOMarHuTHATa
WHIYKIIHSI, TPOMEHJIUBHS TOK U €JICKTPHUYHUTE BEpUTU. BBB ciienBanius pasen ca pas3rieianu
OCHOBHUTE MIPHUHIIUITK OT 00JIACTTa HAa ONTUKATa. B TO3M pa3zern ca pasriiejaHi TeOMeTpUIHATA
U BBJIHOBaTa ONTHKA, (OTOMETpHSTA W DPA3IMIHUTE ONTHYHU Tpubopu. Haxpas ydueOHmKa
3aBBpIIBA C M3ydaBaHe Ha (U3MKATa HA aTOMa M aTOMHOTO siipo. B TO3u paszmen ce auckyrupa
TeopusiTa Ha bop, cTpoeka Ha aTOMa, OCHOBHU TOHSTHUSI OT KBAHTOBATa MEXaHUKA U OT (PU3UKa
Ha TBBPJIOTO TSLIO.

The textbook of physics 2 is a natural logical continuation of the first part of physics set out in
the textbook of physics 1. Physics 2 begins with the consideration of the fundamental principles
and laws of electromagnetism. The phenomena of electromagnetic induction, electric circuits amz
alternating current are considered. The next section discusses the basic principles of optics. This
section discusses geometric and wave optics, photometry and various optical instruments. Finally,
the textbook ends with a study of the physics of the atom and the atomic nucleus. This section
discusses Bohr's theory, the structure of the atom, basic concepts from quantum mechanics and
solid state physics.
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Bankuuesa, M., K. Bemuukosa, Ilin. CaBos,

On. Unmgera, [I. JlmmutpoB. 600

3agaun no DOU3UKA. Codus, 2016. Ctp. 270.

Hactosmusar cOopHHK Cbc 3amadn e
MpeAHa3HaYeH 3a CTYAEHTUTe OT MUHHO -
reoysio)kkusa  yuuBepcurer  “C.  HMBaH
Puncku”. CpabpkaHuero My IOKpHBa
BCUYKM  pa3ienu oOT (QuU3MKara, KOUTO
TPAJUIIMOHHO CE M3y4yaBaT Mo AUCIUIUIMHATA
— Mexanuka, TepMoJMHaMHKa U MOJIEKYJIHA
¢busnka, Enextpuyectso,
Enextpomaruerussm, Ontuka, ATOMHa U
sanpena gusuka. Beeku paznen ot cOopHHKA
BKIJIIOUBA KpaTbK TEOPETHYEH 0030p Ha
Marepuana, METOAMYHM  yKa3aHus  3a
peliaBaHeTO Ha THUIIMYHU 3a ChOTBETHATA
o0JacT 3a1a4u, IPUMEPH C ITBITHO PEIICHHUE U
3aJauu 32 caMOCTOsITeNHa paboTa ¢ JajeHu
OTTOBOPH. OcBeH TUNWYHUTE (U3HYHU
3a/1aud, WIIOCTPUpAIIM MPUIIOKCHUETO Ha
OCHOBHUTE (DM3UYHU 3aKOHH, aBTOPUTE HaA
cOOpHUKa, KaTo JUBJITOTOTUIITHU
npenogasarenu B MI'Y, ca ce crpemuin na

600 3A/1AUN

[1O

OU3UKA

noz[6epaT U XapaKTCpHU 3a o0OllacTTa Ha MUHHATa H TCOJIOrornpoy4d- BaTCJIHATA HPAKTHUKA

po0JeMu, ¢ KOUTO OBJACIINTE WHKEHEPH Hail-uecTo mie ce cpemar. [lopagum momoOuero Ha

nporpaMuTe 3a oOydyeHue Mo (¢u3MKa, COOPHHKBT C€ MpenopbyBa KaTro JOMBIHUTEITHO

yT-I€6HO rnmomMarajio 3a CTYACHTUTC OT BCUUKH BUCIIHN TCXHUYCCKU YUHIIMIIA HA CTpaHaTa.

Each section of the book includes a brief theoretical overview of the material, methodological
guidelines for solving typical problems in the field, examples with complete solutions and tasks
for independent work with given answers. In addition to the typical physical tasks illustrating the
application of basic physical laws, the authors of the book, as long-term lecturers at University
of minig and geology, have sought to select typical for the field of mining and geological research
problems that future engineers will most often encounter.
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Cagos, II., K. BenmnukoBa, M. Bankuuesa, 0. Umuesa, /1. lumutpos, H. Kones. JlabopaTopen
npakTuKyMm no ¢pusuka. Codus, 2017.

(DPIBHI{EIT&} HB}’ana HaPu]-DGII]HTB cnoﬁc*rsa, CTPOBH{EI. H JABHAKCHHCTO Hd MEI.’[BPHHTEI,
KaKkTo ¥ (OopMHTE HA HEHHOTO CBINECTBYBAHE B MPOCTPAHCTBOTO M BpemeTo. Ts ¢ eaHa oT
() yYH/IaMEHTAITHUTE JAMCHUILIMHM, H3YYaBaHH OT CTYJEHTHTE BbB BCHUKH TEXHHYECKH BHCIIIH
YUHIIHLIA, ¥ TPAKO MIH KOCBEHO, € B OCHOBATA HA BCHYKH TEXHHYECKH HAYKH.

HacTtosmnoTo ppKOBOJICTBO 3a J1abopaTOPHH YIPAKHCHHA MO (PH3HMKA C NMPCIHAZHAYMCHO
3a crygenture o1 MI'Y ,,Cs. MBan Puncku®, kouto B mnporeca Ha cBoeto olyueHue
W3MBIHABAT (PU3HUHHM EKCIIEPUMEHTH OT BCHUKH 00J1acTH HaA (hU3MKaTa.

Upez naboparopHuTe 3aHATHA 10 (PH3MKA CTYJCHTHTE OCMHUCIAT IIPErnojaBaHus
MaTepual U 100MBAT YMEHHUS U HABHIM 3a MPOBEKIAHE HA CKCIIEPUMEHT M 3a TPEICTaBAHE
HA PEe3YyITATHUTE OT HErO.

The manual presents several laboratory exercises from each
of the main sections in Physics. This workshop is a natural
logical continuation of the general physics textbook, from
which students learn the basic principles and laws that
operate in our world, and with the help of laboratory
exercises they reinforce what they have learned.
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Cagos, 1., M. Banknuesa. PbkoBoacTBO 32 1adopaTopHn

¥ CeMUHAPHM ynpa:kHeHus no ¢pusuka. Codus, 2015 r. Ctp 93.

dusnkaTa wH3ydaBa Hail-oOLMTE CBOICTBA,
CTpoeXa M JBIKEHHETO Ha MaTepusra, KakTo U
¢dopmuTe Ha  HEWHOTO  CBUIECTBYBaHE B
IIPOCTPAaHCTBOTO U BpeMeTo. Ts e egHa oT
byHIaMEHTAIHUTE TUCHUIUIMHU, H3y4YaBaHU OT
CTYJEHTUTE BBHB BCHUYKM TEXHUYECKH BHCIIU
YUMJIUINA, U MPSKO WM KOCBEHO € B OCHOBaTa Ha
BCUYKH TEXHUYECKH HAYKH.

COopHUKBT  ChIbpXka 9  ;mabopaTopHu
ynpaxkHeHusi, 30 pelieHd NPUMEpPHU 3aJadd TI0
¢dusnka u 40 3aaun 32 caMOCTOsTETHA padoTa.

Upe3 naboparopHHTe 3aHATUS TI0 (U3HKA
CTYACHTUTE OCMHUCIAT NPENOoJaBaHUs MaTepHall H
MOOMBAT yMEHHS W HAaBHIM 33 MPOBSXKIAHE Ha
eKCTIIEpUMEHT U 3a MPE/ICTaBsSHEe Ha PE3yATaTUTE OT
HETO.

OnwucanuTe 337a4M ca TUIIMYHU 32 OCHOBHUTE
pazaenu Ha Pusukara.

Physics studies the most general properties, structure and motion of matter, as well as the forms of its
existence in space and time. It is one of the fundamental disciplines studied by students in all technical
universities, and directly or indirectly is the basis of all technical sciences.

The collection contains 9 laboratory exercises, 30 solved sample problems in physics and 40 tasks for
independent work.

Through laboratory classes in physics, students make sense of the material taught and gain skills and
habits to conduct an experiment and to present its results.

The described tasks are typical for the main sections of Physics.
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ChIbPAAHHE

H:HcKEAHHA KBM CTYISHTHTS IPH H3PaOOTEAHe Ha Ma00paTOPHH VIPAHHEHHA. ..

3MepPEAHHS H 00padoTEa Ha PesVITaTHIE

YIIPARHEHEE MNe 1 [anepeare s vpeId 33 THHEHSHHEE PAIMEDH. oo

YVIIPAFHEHHME Ne 2 Top3smoHHC MAXAT0

YIIPARHEHIE Me 3 Onpedensge EHCKOZHTETA Ha TEUHOCTH C IOMOIOTA Ha

BHCEOZHMETBPA HE EOTIIED. oo eee oo

YIIPARHEHKE Ne 4 TeumeparypeH koehHIHEHT HA THHEHHO VIBLEEHHS

2 o = 3 L (.

YTIPARHEHHME Ne 5 EnerTpoHeH OCLIHIOCKOI

YIIPARHEHIE Mz § HanepeaHe H3 TOE, HAIpe#&eHHE H MOMIHOCT ©
EIeKTPOMEXAHMTHE AHATOTOBH VPEIH. oo

YTIPARHEHITE Mo 7 PasBCTOD . oo

YITPARHEHIE Mo 8 FoTomeTpHs

SATATIT 3A CAMOCTOATEIIHA PABOTA s
TIPTIMEPHE TEME 3A PEREPATH e
P E P EH P e P A T et e et ne e

TIPMITOREHHE [ HucTpvEIHA 0O TeXHHEA Ha DE30MacHOCT H
MPOTHEONOHAPHA 0XpPaHa IPH padoTa B TadopaTopHHTE. ...
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Cagos, II., Maiis BankuueBa. Mexannka Ha (uynaure — OCHOBHH NPHHIUNH W NPHUJIOKEHUSI.
Codus, 2014, ctp. 151.

B mHacrosmms y4yeOHUK ca pasriiegaHu
OCHOBHHTE MPUHIIMITA Ha MEXaHHUKaTa Ha QIIyHIUTE U
TAXHOTO HAW-IIPOCTO IIPAKTUYECKO IIpriIokeHue. Toun
€ IpeJHa3Ha4eH 3a CTYICHTUTE or MuHHO-
reojiokkus ynusepcuret ,,CB. MBan Puiicku® u ce
SBsSIBA €CTECTBEHO MPOABDKEHHE Ha Kypca mo OOima
¢usuka, TOpagd KOETO ce mpeamnonara, e
HEOOXOAMMUTE OCHOBHHU MOHSTHS U TEPMHHOJIOTHS Ca
YCBOEHHM. 3a YyJECHEHHE IpU M3JI0KEHUETO Ha
MaTepuaja ce M3MO0J3BaT ChIUTE 0003HAUEHUsS Ha
BEIMYMHUTE M  MEPHUTE E€IUHMLHU, KaKTo B
yuebnunute mo O6ma Gusuka.

Coappxa 7 mabopaTtopHu ynpaxHeHus u 114
pEILEHH 3a]1a4u C MPAKTHYECKO MPUIIOKCHHE.

This textbook discusses the basic principles of fluid
mechanics and their simplest practical application. It
is designed for students of the University of Mining
and Geology "St. Ivan Rilski ”and is a natural
continuation of the course in General Physics, which
is why it is assumed that the necessary basic concepts
and terminology have been mastered. To facilitate the presentation of the material, the same notations of

quantities and units of measurement are used as in the textbooks of General Physics.
It contains 7 laboratory exercises and 114 solved tasks with practical application.
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Cagos, I1. ®u3nkara u H3KYCTBOTO J1a ce NPUABHKBAII ¢ Bejiocunea, Makpoc, 2018r. ctp. 208.

B kHmxkkata € mpenctaBeH KpacuBHUS U
3a0aBeH CBAT Ha (PU3MUHUTE SIBICHUS U 3aKOHH,

TL CABOB
KaTO €IHO MNPUITHO ITbTYBaHE C BEJOCHIIEI.
Kapanero Ha Benocumena WM3UCKBAa H3BECTHU
YCHUITUSI U YMEHHS, TaKa KAKTO U YCBOSIBAHETO Ha PUSUKATA
¢u3ukaTa a W Ha BCsKa Japyra Hayka. ToBa U U3KYCTBOTO AA CE TIPEABVDKBALLL
obaue Kapa YOBEK IMO-)KUBO Ja ycCella IbTH, C BEAOCUTIEA

TOHU3UPA TSUIOTO M B KpaifHa CMETKa 3apexja
C MOJIOXKUTEITHA EHEePTHUSI.

[IpTyBanero B cBera Ha (¢u3MKara e
npeacTaBeHo 1moxa  (opMara Ha 3agadd |
TEXHUTE pemenus. Pasrienanu ca vHTepecHUTE
MPOIECH B YOBEHIKOTO TSAJO KAaTO JIBUTATEN,
JIMCKYTUPaHH ca npoOiemure npu
NpPEABIKBAHETO C BEJIOCHIENa M HeropaTa
MexaHMKa, paboTara Ha aBToMoOmInTe. Hakpas
ca pasrjeJaHd HAKOM OT (yHIaMCHTAIHUTE
npobiemMu  (mMo-ckopo  karo  Qumocodus)
cebpp3anu ¢ Kocmoca u Beenenara.

Codmusn, 2018 r.

The book presents the beautiful and fun world of physical phenomena and laws, as a pleasant bicycle
trip. Riding a bicycle requires some effort and skill, as well as mastering physics and any other science.
However, this makes a person feel the path more vividly, tones the body and ultimately charges with
positive energy.

The journey in the world of physics is presented in the form of problems and their solutions. The
interesting processes in the human body as an engine are considered, the problems in the movement with
the bicycle and its mechanics, the work of the cars are discussed. Finally, some of the fundamental
problems (rather as a philosophy) related to space and the universe are considered.
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