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Kolev D., R. Popov, “A new method for determining the distribution of the liquid phase along
the cross-section of irrigated apparatus”, Jloxnanu BAH ,, Comptes Rendus de 1’ Academie
Bulgare des Sciences™ T.46 No 5 pp.79-81 (1993). ISSN 1310-1331

Abstract

When examining irrigation devices, as well as redistribution packing, one of their most
important characteristics is the uniform density of irrigation along the section of the apparatus.
The newly-created method allows for accurate reading by means of computerized time
measurement and pre-measured with high accuracy volume to achieve repeatable results with
high accuracy. When measuring flow rates from 2.6 to 6 1/ h, the error found is + 0.37%. The
method is suitable for measuring stationary flows of conductive liquids.

HoB MeTo 3a onpezensiHe Ha pa3npeAeIeHueTo Ha TeuHaTa (paza o HalpeyHOTO CeueHHe Ha
OpOCSIBaHM anapartu

Pesrome

[Ipn wu3nenBaHe Ha OPOCHUTEIHHM YCTPONCTBA, KAKTO M Ha MpepaslpeaciuTeIHI
IIBJIHEKHU, €[JHa OT Hal-ChIIECTBEHUTE MM XapaKTEPUCTHKH € paBHOMEpHAaTa IUTBTHOCT Ha
OpOCsiBaHe 10 CeUYeHHeTo Ha anapara. Cb3/1aeHUAT HOB METO/I 1aBa Bb3MOKHOCT 3a IIPELU3HO
OTYUTAHE MOCPEICTBOM KOMITIOTHPU3UPAHO U3MEPBAHE Ha BPEME M NPEABAPUTEIHO U3MEPEH
C TOJISIMa TOYHOCT 00€eM, 3a J1a Ce MOCTUTHAT MOBTAPSIIH CE PE3yJTaTH C TOJIIMa TOYHOCT. [Ipn
u3MepBaHe Ha nebutu ot 2,6 1o 6 y/4ac ycraHoBeHata rpemka e + 0.37% . Meronst e
MOIXO/ISII 32 U3MEPBAHE HAa CTAIMOHAPHU MOTOLM HA MPOBOAUMH TEIHOCTH.
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Kolev D., N. Kolev. “New technology for utilization of the waste heat of flue gases from drier
installations, Journal of Environmental Protection and Ecology 2, Ne 2, 516-522 (2001) ISSN:

1311- 5065

Abstract

The increasing of the energy efficiency is the best method for decreasing of greenhouse
gases. The present work considers a possibility to decrease the fuel consumption of spray dryers
for drying ceramic suspension for production of ceramic tile and, in the same time, utilization
of the waste heat of flue gases for warming the plant. Based on preliminary studies, an industrial
installation is constructed, and data from its testing is presented. It is shown, that the re-
circulation of the flue gases leads to about 15,6 % reduction of fuel consumption. In the same
time, in the cold season, the contact economizer system ensures about 1 MW heat, which is
enough for warming the plant.

The discussed ideas can be also used for energy efficiency increasing of other types of
dryers.

HoBa TexHomorus 3a OIIOJI3OTBOPsAABAHE Ha OTHaaHaTa TOIUIMHA OT AWMMHHUTE Ia30BE€ OT
CyIInJIHA HHCTaJIaliuA

Pesrome

[ToBumaBaneTo Ha eHepruiiHaTa €(PEKTUBHOCT € Hali-moOpHs HAYMH 32 HAMaJIsiBaHE Ha
MapHUKOBHTE Ta3oBe. Hacrosmara paboTa pasriexiga BB3MOXKHOCTTA 32 HaMalsgBaHE Ha
U3II0JI3BAaHOTO TOPUBO B Pa3NpallUTeIHa CYILIMIHS 32 KepaMUyHa CyCleH3us (3a MPOIyKLUSA
Ha KePaMUYHU IUIOYKH) U B CHLIOTO BpeMe YTHIM3UpAHE Ha OTMaHaTa TOIUIMHA OT AMMHHUTE
ra3oBe 3a OTOIUICHWE Ha 3aBoaa. Ha 0a3a Ha mpeaBapUTETHH W3YHCICHUS € MPOCKTUPaHA H
U3rpajieHa MHCTalalus U JaHHUTE OT TECTOBETE i ca Ioka3aHu B paboTtara. JlaHHNTe oKa3axa,
4ye pe-UUpKyJlalusTa Ha JUMHU a30Be BOAU 110 OK0JIO 15,6 % HaMaisBaHe Ha U3I0J3BAHOTO
TFOPYBO M B CBIIOTO BPEME B CTYAEHHs CE30H CHCTEMaTa ¢ KOHTAKTEH €KOHOMaW3ep yJIaBs
IMW TomumHa , KOeTO € JOCTaThUHO 3a OTOIJIEHHE HA 3aBOJA.

O6CLZ[CHI/ITC HUACU MOraT Aa €€ M3I0JI3BAT U P APYI'd BUAOBE CYIIUIIHU.
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D. Kolev, N. Kolev, “ Performance characteristics of a new type of lamellar heat exchanger
for the utilization of flue gas heat” Applied Thermal Engineering 22 pp. 1919-1930 (2002).
ISSN: 1359-4311

Abstract

A new kind of lamellar-type heat exchanger, for utilization of the heat of flue gases,
obtained by burning of natural gas is presented. It is especially appropriate for heating of the
feed water for boilers and for district heating network. The influence of the flow rates of both
phases, the coefficient of air excess in the burner of the boiler, initial and exit temperature of
the phases, and specific dimensions of the heat exchanger on its efficiency is studied. The
investigations are carried out using a mathematical model, based on heat and mass transfer
differential balance equations. It is shown that this invention surpasses all existing technical
solutions from economical point of view.

PaGotHm XapaKTCpUCTHUKN Ha HOB THII JIaMCJICH TOIJTIOOOMEHHHUK 3a OIIOJI3OTBOPABAHC Ha
TOIUIMHATa Ha JUMHHUTC Ia30BC

Pesrome

Pasrienan e HOB Buj JaMesIeH TOIIOOOMEHHUK 3a YTUIM3ALUs HAa TOIUIMHA OT JUMHH
ra3oBe MOJY4YEeHU OT U3rapsHEeTO Ha MpUpoeH ra3. Toil e 0co6eHo MOoAXOASI 3a NOATPsIBaHE
Ha 3aXpaHBaIaTa BoJa Ha TOTIO()UKAITMOHHH KOTIIH, KAKTO U HA TOIUIO(UKAIIMOHHATA MPEXKa.
W3cnensaHo e BIUSAHUETO Ha neOuTa Ha ABeTe a3y Npu pa3inIHd KOeHUIIMSHTH Ha H3ITUIIBK
Ha Bb3/lyXa Ha FOPEHETO B KOTEJa, IIPU pa3IMyHU BXOJdAlla M U3XOZsIla TeMIleparypa Ha
¢dasute n cneuupUUHM pa3Mepu Ha TOIUIOOOMEHHMKa. M3cienBaHusTa ca H3BBPIIEHU C
MOMOIIITA Ha MaTeMaTM4YecKH Mojen Oa3upaH Ha TOIUIO- MU MacoOOMEHHM OalaHCOBU
mudepernmanay  ypaBHeHus. [lokazaHo e, Ye ToBa H300peTeHHME HAIMHHABA BCHYKU
CBILECTBYBAIIY PELIECHUS OT UKOHOMUYECKA IVIeJHA TOYKa.
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D.Kolev, N.Kolev, “ Performance characteristics of a new type of lamella heat exchanger for
the utilization of flue gas heat”, Noknagu BAH ,, Comptes Rendus de I’ Academie Bulgare des
Sciences™ T.55 No 6 pp.55-60 (2002). ISSN 1310-1331

Abstract

A new type of lamella heat exchanger for utilization of the heat of flue gases obtained
by burning of natural gas is presented. It is especially appropriate for heating of the feed water
for boilers and for district heating network. The influence of the flow rates of both phases,
initial humidity of the air entering the boiler, initial and exit temperature of the phases, and the
specific dimensions of the heat exchanger on its efficiency is studied using mathematical
modelling based on heat and mass transfer differential balance equations. It is shown that this
invention surpasses all existing technical solutions from economical point of view.

Hpe/:[caBﬂHe Ha XapaKTCPUCTUKUTEC HAa HOB TUIT JIAMEJICH TOIJTOOOMEHHUK 32 OIIOJI3OTBOPSABAHE
Ha OoTIiagHa TOIINIMHA OT JUMHH Ia30BC

Pesrome

IIpencraBeH e HOB TUII JJaMeJIEH TOIUIOOOMEHHUK 32 YTHIM3allKs Ha TOIUIMHA OT TUMHHU
ra3oBe, IOJyYeHH TIPU H3rapsiHe Ha MPUPOJICH ra3. Toil € 0COOCHHO MOIXOIAII 3a TIOATPSIBAHE
Ha Jo0aBsiHaTa BOJa Ha KOTeJla, KAKTO U 3a MOArpsABaHE Ha BoJaTa Ha TOIUIO(pHUKAIIMOHHATA
Mpexa. BinsHuero Ha moToka Ha JBeTe (as3H, BIAKHOCTTA Ha Bb3AyXa BIM3AIl B KOTENa,
BXOZSIaTa M W3XOAAIIaTa TeMIepaTypa Ha (asure KakTo W crenuduyHaTa reoMeTpus Ha
TOIUIOOOMEHHHKA €A W3YYECHU C M3I0JI3BaHE HA MAaTEeMAaTHYECKH MOJAE 0a3upaH Ha TOIUIO- U
MacooOMeHHuTe audepeHuanau 6amaHcoBu ypaBHeHus. [lokaszaHo e, ue ToBa U300peTeHne
HAJMHHABa BCUYKH CHILECTBYBAIN TEXHUUECKH PEIICHUS OT MKOHOMUYECKA IJIe/IHA TOYKa.
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N.Kolev, S.Nakov, L.Ljutzkanov, D.Kolev, “Effective area of a highly efficient random

P31

packing”, ” Chemical Engineering and Processing: Process Intensification 45(2006) pp. 429-
436. ISSN: 0255-2701

Abstract

The effective area of a metal Raschig Super-Ring with a nominal diameter of 20-70
mm has been investigated. The liquid superficial velocity varies between 5 and 200 m3/(m?h)
but not higher than the one at the loading point. The initial gas velocity was kept constant,
equal to 4000 kg/(m?h). The absorption of CO; in NaOH solution was used as a model system.
The column diameter was 470 mm and the packing height - 2400 mm. The liquid phase
distributor ensured 923 drip points per m?. The values of the mass transfer coefficient (Kga)
under these conditions are also represented. The results show that at high liquid superficial
velocity the effective area of the investigated packings is higher than their specific area. For
example, the packing with nominal diameter 70 mm has an effective area more than twice
higher than its specific area. That means that under these conditions the surface of the drops
and jets, trickling into the free volume of the packing is more than its specific area. An equation
for calculating the effective area has been obtained. Its average error amounts to 4.5% .The
maximum deviation does not exceed 10%.

E(l)CKTI/IBHa MNOBBPXHOCT Ha BUCOKO e(bCKTI/IBHI/I HCHApCACHU ITBJIHCIKHU

Pesrome

Ilenta Ha craTusATa € a ce HaMmepu e(PeKTUBHATA MOBBPXHOCT 32 METAJIHM ITbIHEKH
Rasching Super- Ring ¢ nomunanam amamerpu ot 20 g0 70 mm. [lpu u3BbpmIBaHEe Ha
M3CIIEIBAHETO € U3IMONI3BaHa IUIBTHOCT Ha OPOCSBaHe B auanasona ot 5 o 200 m*/(m?h). Tosa
OpocCsiBaHE € MOJl TOYKaTa Ha 3aAbpiKaHe 3a IbJHEeka. KomuuecTBOTO Ha BXOASIIUS ra3 ce
noabpxka KoHcTaHTHO paBHO Ha 4000 kr/(m2h). AGcop6musita Ha COz B pasrBop Ha NaOH
ce U3M0J3Ba 32 MOZIeTHA cucTeMa. /lnamMeTbpbT Ha eKcriepuMeHTaaHaTa KojloHa € 470 MM, a
BMCOUYMHATA Ha ITbaHEka € 2400 mM. Pasnpenenutensr Ha Teunara ¢pasa € ¢ 923 Touku Ha M2,
CroiiHocTuTe Ha KoeduiMeHTa Ha MaconpemuHaBaHe (Kga) mpu Te3u ycloBHs ChLIO ca
nokaszanu. M3cnenBanusTa nokasaxa, 4ye e(peKTHBHATa IOBbPXHOCT Ha U3CJIEIBAHUTE ITBJIHEKU
€ Mo-roJyisiMa oT crenuduyHaTa HOBbPXHOCT. 3a IpUMep MIBJIHEX ¢ HOMMHAJIEH AuaMeTsp 70
MM HMa eQEeKTHBHAa MOBBPXHOCT IOBEYE OT [JBa IBTU IMO-TOJIIMa OT crHeuudpuyHaTa
noBBPXHOCT. ToBa 3HauM, Y€ MOBHPXHOCTA HA KAIKHUTE U CTPYHKHUTE B CBOOOJHOTO CEUCHHE
Ha IIBJIHEXKA ca C MO- TOJIIMa MOBBPXHOCT OT NMOBBPXHOCTTAa HA MbJHEXa. be HamepeHO
ypaBHEHHE, KOETO Ja H3uucisiBa e(peKTUBHATAa MOBBPXHOCT Ha mbiHexkure. CpenHure
OTKJIOHEHMsI Ha IapaMeTpuTe B YpPAaBHEHHETO He HajaBumaBar 4,5% , a MakCHUMaJIHOTO
OTKJIOHEHHE Ha CTOMHOCTHUTE MOJIY4YEHHU OT ypaBHEHHETO He HajBumana 10%.



I.6

D.Kolev, D. Dzhonova-Atanasova, N. Kolev, “ Vertical plates with inclined capillary grooves
for redistribution of the liquid phase over the cross-section of packed columns” Chemical
Engineering and Processing: Process Intensification 47(2008) 833-841  ISSN: 0255-2701
http://dx.doi.org/10.1016/j.cep.2007.01.037

Abstract

The uniform distribution of the liquid phase over the cross-section of a packed column
is a major prerequisite for its effective operation. Regarding various distributor designs, the
best uniformity has been obtained with devices which distribute the liquid into jets with equal
flow-rates, distributed uniformly across the column cross-section. The final liquid
redistribution, to obtain uniformity over cross-sections of the range of a packing element, takes
place in the packing itself or in a specially designed redistribution layer. For this purpose, a
packing with inclined capillary grooves, especially suitable for low liquid superficial velocity,
is developed. It consists of parallel vertical plates with inclined crossing small-size grooves
stamped in them. On the bases of the data obtained from the experimental study of the liquid
flow in these grooves, dimensionless equations are obtained which are necessary for calculating
the height of the new redistribution layer.

BepTI/IKaHHI/I IJIAaCTUHHU C HAKJIIOHCHU KallWJIAPHU KaHaJIX 3a IpEpas3npeaAcICHUC Ha TCUHATa
(1)8.33 10 CCYCHUCTO HAa KOJTOHUTC C II'BJIHCIK

Pesrome

PaBHOMEepHOTO pasnpeznencHne Ha TedyHaTa (aza MO CEYCHHETO Ha amapara €
OCHOBHATa MPEJNOCTaBKa 3a e(eKTHUBHA paboTa Ha KOJIOHHUTE ¢ MBbJIHEK. OTHOCHO pa3InyHu
IM3aifHA Ha OPOCHUTENH, Hal-nmoOpuTe OE3MOpPHO pasnpeAeisT PaBHOMEPHO TEYHU CTPYH C
eHakBH aeOMTH Ha TeuHara ¢aza. OKOHUATETHO CE M3ION3Ba MPEPasNpeeIUTEeNIeH CI0i
IBJTHEK, KOWTO Jla HamlpaBH PaBHOMEPHO pas3MpeeiieHne Ha TEYHOCTA IO CEYCHHETO Ha
amapara. 3a Ta3W IeJl € pa3paboTeH MBJIHEK C KAMWIAPHH KaHaJIH O0COOCHO IMOIXOMAI] 3a
HHUCKH IIJTBTHOCTU Ha opocsBaHe. Tol IpeacTaBisiBa MapajelHd BEPTHKAIHH IJIACTUHH C
[IaMIIOBAaHU TpecHyally ce KamwispHU KaHaiau. Ha Oa3za Ha NaHHHM Ha €KCIIEpUMEHTAIIHO
MpOoy4YBaHE HAa TEYHHS TMOTOK B TE3W KaHAIM, Ca MOJY4YCHH Oe3pasMepHH ypaBHEHHs. Te3n
YpaBHEHHS ca HEOOXOIMMH 3a M3UMCIIIBAHETO HAa BUCOUYMHATA HA HOBHUS MpepaspeaeTuTeIcH
ITBITHEK.
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S.Nakov, N.Kolev, L.Ljutzkanov, D.Kolev "Comparison of the effective area of some highly
effective packings”, Chemical Engineering and Processing: Process Intensification 46 (2007)
pp. 1385-1390. ISSN: 0255-2701

Abstract

The effective area a. of three types of highly effective packings such as Raschig Super-
Ring, IMTP and Ralu-Flow made from stainless steel and from plastic with nominal size from
20 to 70 mm, are investigated using the Danckwerts method with absorption of CO> in NaOH
by pseudo-first-order fast chemical reaction. The liquid superficial velocity L varied between
5 and 200 m*/(m?h). The comparison of the obtained data shows the following:

Among all investigated packings at comparable values of the specific area and the liquid
superficial velocities, the metal Raschig Super-Rings (RSR) have the highest effective area.
They have also the lowest pressure drop versus effective area, at the same gas velocity.

At comparable values of the specific area and the liquid superficial velocities the
effective areas of the plastic Ralu-Flow and plastic RSR are practically the same, but the first
of them have lower pressure drop versus effective area, at the same gas velocity. As it is to be
expected, all metal packings have greater effective area than all plastic ones with the same
specific area. That means among all investigated 14 packings, the metal RSR have the greatest
effective area.

CpaBHﬂBaHe Ha eCI)eKTI/IBHaTa HOB’BpXHOCT Ha HAKOH BI/ICOKOC(i)eKTI/IBHI/I ITBJIHCKHN
Pesrome

N3cnensana e eekTuBHATA MOBBPXHOCT ac Ha TPU BHJA BUCOKOC(PEKTUBHU IIBIHEKU
kato Raschig Super-Ring, IMTP u Ralu-Flow uzpaboTenu oT HepbkmaaemMa cTOMaHa W OT
ractMaca ¢ HoMuHaimHu pasmepu ot 20 go 70 mm. M3nonsBan e metoasT Ha Danckwerts ¢
abcop6Oums Ha CO; B NaOH, xummdecka peakius OT ICeBI0 MbPBH MOPsAbK. [ImpTHOCTTA Ha
OpOCSBAaHE Ha ITBJIHEXKHUTE € B opsabKa oT 5 10 200 M3/(m?h). CpaBHABAHETO HA MONYYEHUTE
pe3yiTaTu MoKas3Ba CIEAHOTO:

[Tpn BcWYKM W3CIEOBAHM MBIHEKUA TPU CPAaBHUMHU CTOWHOCTH Ha crenuduyHaTa
MOBBPXHOCT M IUITBTHOCTH HAa OPOCSBaHE M3PA0OTEHUTE OT HEPHKIaeMa CTOMaHA IThJIIHEKH
Raschig Super-Ring(RSR) umat Hali-Brcoka edeKTHBHA MOBBPXHOCT. Te UMaT ChIIO U Haii-
HHUCKO XUPABINYHO ChIPOTUBJICHUE CIIPSIMO €(heKTUBHA MOBBPXHOCT IIPU €IHAKBU CKOPOCTH
Ha rasa.

CpaBHsBaHETO Ha CTOMHOCTUTE Ha cHeuM(pUYHATA MOBBPXHOCT U Pa3JIMYHU
IUTBTHOCTH Ha OpOCSBaHE BBHPXY e(ekTuBHATa MOBBPXHOCT Ha miactMacoB Ralu-Flow u
iactMacoB RSR ca nmpakTudecku eHakBU, HO IbPBUAT OT TAX € C MO-HUCKO XUIPABIMYHO
CBIIPOTHUBIICHHE MIPU CPAaBHUMHU €(EKTUBHU NOBBPXHOCTH U €THAKBU CKOPOCTH Ha rasa.

Kakro ce ouakBa, BCHUKH METAIHU ITBIHEKH UMAT MO-BHCOKA €()EKTHBHA TIOBHPXHOCT
OT BCHYKH IUIACTMACOBH IIBJIHE)KH CBC ChINaTra crenupudHa MOBBPXHOCT. OT MSIIOTO
n3cnenBaHe Ha 14 meiaHexka, MetaimHus RSR nMa Hail-BHcOKa e()eKTHBHA TOBBPXHOCT.
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N. Kolev, D. Kolev, D. Dzhonova-Atanasova, D. Popov “Thermodynamic investigation of a

new type highly effective gas turbine operating partially at isothermal expansion” Chemical
Engineering Transactions Vol 18, 2009 pp. 929-934 ISSN: 2283-9216

http://dx.doi.org/10.3303/CET0918152

Abstract

The greatest shortcoming of gas turbine is that to decrease its inlet temperature the
burning chamber operates with a large excess of air which significantly reduces the efficiency.
This work presents the solving of problem by operating in the burner with lack of air and adding
the rest of it, up to the stoichiometric value, thought the internals cooling channels of the first
part of the turbine. This ensures significant increasing of the efficiency and prevention of NOx
emissions.

TepmoauHamMuuHO oOcieBaHe HA HOB BHJ BHCOKOE(EKTHBHA ra3oBa TypOuMHA onepupaiku
YaCTUYHO C M30TCPMHUYHO Pa3IINpPEHHE

Pesrome

Haii-roleMust HeoCTaThK Ha TA30BUTE TYpOWHM € HaMaJIBaHE Ha BXOJSIIATA
TeMIlepaTypa B TOpUBHATa KaMepa, KaKTO U padoTaTa UM C TOJISIM M3JIUITBEK Ha BB3IyX, KOHUTO
3HaYUTENHO HamansiBa edekTuBHOCTTa. HacTosmara pabora mpelcTaBs peliaBaHe Ha
mpo0JieMa, Karo B TOpUBHATa KaMepa ce ToJaBa BB3JyX B HEJOCTHT, a OCTAHAJIMS JIO
CTEXHOMETPUYHO HEOOXOIUMUS CE MMO/IaBa BB BETPEITHUTE OTBOPH 32 OXJIAXKIaHE B ITbpBaTa
yacT Ha TypOuHata. ToBa OCHWTypsiBa 3HAYWTEIHO YBeIWYaBaHE Ha €(PEKTHBHOCTTA M
npeBeHuusa oT emecuu Ha NOx .
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D.Kolev, D. Dzhonova-Atanasova, N. Kolev. “Pressure drop of vertical plates with inclined
capillary grooves for a redistribution packing layer of packed columns” Bulgarian Chemical
Communications Vol 43 Ne3 pp.456-459 (2011). ISSN: 0324-1130 http://www.bcc.bas.bg

Abstract

The uniform distribution of the liquid phase over the cross-section of a packed column
is a major prerequisite for its effective operation. Regarding various distributor designs, the
best uniformity is achieved with devices, where the liquid is divided into jets with equal flow-
rates. The final liquid redistribution, to obtain uniformity over a cross-section area of the size
of a packing element, takes place in the packing itself or in a specially designed redistribution
layer. For this purpose a new packing, especially proper for low liquid superficial velocity, has
been developed and investigated. It consists of parallel vertical polystyrene plates with inclined
crossing capillary grooves stamped on their surface. In the present work experimental data for
the pressure drop of the new redistribution packing at different gas velocities and liquid
superficial velocities have been obtained and compared with data for other packings designed
with the same purpose. The results prove that of all compared redistribution packings, the
proposed packing is characterized by the lowest pressure drop which is connected with its
advantage to change the direction of the liquid phase without changing the direction of the gas
phase.

XI/IILpaBJ'II/I‘IHO CBIIPOTUBJICHUE HAa BEPTUKAJIHHU INTACTUHHU C IAMIIOBAHU KallWJIAPHU KaHaJIk 3a
pepasnpeaCIUTCIICH IIBJIHEK Ha KOJIOHU C ITBJIHEXK

Pesrome

PaBHOMEpHOTO pa3mnpeeneHne Ha TeuHaTa (ha3a 1o HapeyHOTO CEYCHHUE Ha KOJIOHATA
C ITBJTHEK € OCHOBHA TPEINIOCTaBKa 3a epekTrBHA paboTa Ha amapara. Cpe/l ChIeCTBYBAIIUTE
OpPOCHUTENTHH YCTpoiicTBa Haii-moOpa paBHOMEPHOCT C€ MOCTUra HpU Te3U OT TAX, KOUTO
pasnpenensaT TEYHOCTTa Ha CTpYHKH ¢ paBHM naebutn. KpaitHoTo mnpepasmpeneneHue 10
PaBHOMEPHOCT TI0 HANPEYHO CEYEHHE C pPa3MepH OT IMOpSAbKa Ha ITHIHEKEH EIEMEHT Ce
OCBILECTBSIBA B CaMMs NIBJIHEK WIM B CHELUHAJIHO KOHCTPYyHMpaH IHpepaslpeaesuTeseH
IIbJIHEKEH cJION. 3a Ta3u el e pa3paboTeH U U3CiIe/IBaH HOB IIbIHEX, 0COOEHO MOIXOAAI] 3a
HHUCKH IITBTHOCTH Ha opocsiBaHe. Tol ce ChCTOM OT YCHOPEIHHM BEPTHKAJIHM IUIACTUHU C
HaKJIOHEHHU MpecHYally ce KalwispHU KaHalli, IIAMIIOBAHU BbPXY TsAX. B HacTosmara paborta
ca TOJYYEeHH EKCIICPUMEHTAJIHM [aHHA 32 XHIPABIMYHOTO CBHIPOTHUBICHHWE HA HOBHS
Mpepe3NpeIeTUTENEH TBJIHEK TPU PA3IMIHN CKOPOCTH HA Ta3a M IUNIBTHOCTH Ha OPOCSBAHE.
CpaBHEHHETO C JAaHHU 3a JIPYT'H CBIIECTBYBAIIM ITBJIHEKH ChC CHIIOTO INpEAHA3HAUYECHUE
JI0Ka3Ba, Y€ XUAPABINYHOTO CHIIPOTHBICHHUE HA MPEUIOKEHHUAT IIBJIHEX € Hall-HUCKO, KOETO
ce IBJDKM Ha HETOBOTO MPEANMCTBO TPEJ CPAaBHSABAHHUTE MPEPE3NPEICTUTCITHA TBITHEKHU J1a
MPOMEHS IIocoKaTa Ha TeuHarta (a3za 0e3 Ja mpOMEeHs IOCoKaTa Ha rasa.
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N.Kolev, B. Kralev, D. Kolev “ Gas side controlled mass transfer in a new packing with
stamped horizontal lamellae operating at extremely low liquid loads.” Chemical Engineering
and Processing: Process Intensification Vol 63 pp. 44-49 (2013) ISSN: 0255-2701

Abstract

The gas side controlled mass transfer coefficient of an easy to make packing, with
stamped horizontal lamellae, designed for operating at extremely low liquid superficial
velocity, between 0.04 and 1 m?*/m? h is investigated. The absorption of SO in sodium
hydroxide water solution is used as a model process. Based on the obtained experimental data,
an equation for calculating the gas side controlled mass transfer coefficient, with deviation of
+8 % is presented.

The comparison between the new packing and different highly effective packings
shows that the new one has lower pressure drop at the same specific area and mass transfer
coefficient, respectively higher mass transfer coefficient at the same pressure drop and specific
surface.

Of all compared highly effective packings, only the crossed strips packing, quite
difficult to produce, has close, yet higher, pressure drop at similar specific surface area and
volumetric mass transfer coefficient

MacoobOmMeH KOHTpPOJIMpaH OT Ta30BUA TPaHHUYCH clion Ipxu  IBJIHC)K C IIaMIIOMaHU
XOpPHU30HTAJIHHU JIaMEJIN pa60TeLu IIpU EKCTPEMHO HUCKU TCUYHOCTHH HATOBAapBAaHUA

Pesrome

N3cnensan e koeUIMEHTHT HA MacONIpEeMUHAaBaHE KOHTPOJIUPAH OT ra30BUs IPaHUUEH
CJIOM 3a HOB NBJHEX, KOWTO € JIeCeH 3a HalpaBa C LIAMIIOBAHU XOPHU30HTAJIHM JIaMENu U
MPOEKTHpaH Aa padOTH MpU €KCTPEMHO HUCKHU IUTBTHOCTH Ha opocsBaHe Mexay 0.04 u 1
m3/mM*h. 3a MozeneH TpOIEC € M3MON3BaH MPOLEChT Ha abcopbuusaTa Ha SO2 BBB BOJAEH
pa3TBOp Ha HaTpueB xujapookcui. Ha Ga3ara Ha cbOpaHUTE EKCHEPUMEHTAJHU JaHHU €
Ch3/aJICHO ypaBHEHHE 3a H3YMCISIBAHETO Ha KOe(QHUIMEHTa Ha MAacOIpPEMHUHAaBaHE
KOHTPOJIMpaH OT Ta30BUs I'PAaHUYEH CJIOH C OTKJIOHEHHE OT £ 8 %.

CpaBHeHI/ICTO Ha HOBUS IIBJIHCK C pa3jIMIHU BI/ICOKOG(l)CKTI/IBHI/I II'bJIHC)KH IIOKa3Ba, 4€
HOBUAT I'BJIHEK HMa IIO-HUCKO XHAPABIWYHO CBIPOTHUBICHHUE IIPU C€OIHAKBU cneumbmma
IMOBBPXHOCT U KOe(l)I/ILICHT Ha MacCOIIp€MHUHABaHE, PECIICKTHUBHO ITI0-BHCOK KOC(i)I/IHI/IeHT Ha
MacCoOIIpE€MUHABaHE IMPU €AHAKBO XUAPABINYHO CBIIPOTHUBJICHUEC U cneumbmma IIOBBPXHOCT.

[Tpu cpaBHSIBaHETO HA HOBHS ITBJIHEXK C BUCOKOC()EKTUBHHUTE IIBIIHEXKH, caMo crossed
strips MBJIHEX, KOWTO € MHOro TPYAEH 3a MPOU3BOACTBO, MMa OJIM3KO XMIPABIMYHO
CBIIPOTHUBIICHHE, OJIM3KA CrieIM(UIHA TIOBBPXHOCT U OJIM3KH CTOMHOCTH Ha KoeduimenTa Ha
MacoIpeMUHaBaHeE.
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D. Dzhonova-Atanasova, E. Razkazova-Velkova, L. Ljutzkanov, N. Kolev, D. Kolev “
Energy efficient SO2 removal from flue gases using the method of Wellman-Lord ” Journal of
Chemical Technology and Metallurgy, vol. 48, iss. 5, pp. 457-464 (2013) ISSN 1314-7471

Abstract

Investigations are reviewed on development of energy efficient technology for SO»
removal from flue gases of combustion systems by using the method of Wellman-Lord. This
method is characterized by absorption of sulfur dioxide with sodium sulfite solution, which
reacts to form sodium bisulfite. The absorber is typically a packed column with multiple stages.
After evaporation of the solution, SO; and sodium sulfite are obtained. The latter is dissolved
in water from condensation of the steam carrying SO> from the evaporator. The regenerated
solution returns in the absorber. The SO, removed from the flue gases is obtained as a pure
product for use in chemical, food or wine production. Technical and economical assessment of
this regenerative method is presented in comparison to the non-regenerative gypsum method,
using data from the existing research papers and own experience from investigations on
improvement of the Wellman-Lord method and development of innovative gypsum
technology.

EnepruitHoeektrBHO OTCcTpaHsiBaHe Ha SO2 OT JTUMHHU Ta30Be, M3MOJ3BAlKH METOAa Ha
Wellman-Lord

Pesrome

B m3cneaBaneTo ca mokasaHHW pa3BUTHETO Ha CHEPTUITHOC(PEKTHBHATA TEXHOJIOTHS 32
ouricTBaHe Ha SO2 OT U3XO/AIIM Ia30B€ HA TOPUBHU MHCTAJIALUK C U3II0JI3BaHE HA METO/A Ha
Wellman-Lord. To3u mMeTon ce xapakrepusupa ¢ abcopOuusaTa Ha cepeH TUOKCHI B pa3TBOP
Ha HATpHUEB CYJI(UT , KOWTO pearupar 10 HarpueB Oucyndut. M3momsBanute abcopbepu ca
TUNIMYHY KOJIOHHU C ITBTHEXK C MHOXKECTBO cTereHu. Ciel n3napeHue Ha pa3TBopa ce mojrydana
oTtHOBO SO7 KaKTO U HATPUEB CYIUT, ITIOCIETHUS CE pa3TBaps BbB BOJA MOIyYeHa OT BOJHATA
napa B uznaputens Ha SO;. Perenepupanus pa3rBop ce Bpbiua B abcopoepa. [Tomyaenust SOz
€ YHCT MPOAYKT ¥ MOXKE J]a CE M3I0JI3Ba B XMMUYECKaTa, XPAHUTEIIHOBKYCOBaTa U BHHApCKaTa
NPOMHUIIUIEHOCT. TEXHHMYECKM W WKOHOMHYECKH AacleKT Ha pEereHepaTHBHUS METO]| ca
NPEJICTaBEH! B CPaBHEHHWE C HEPETCHEPATHBHUS THIICOB MeToJ. V3Mmon3BaHM ca JaHHH OT
JUTEpaTypaTa KaKTo U COOCTBEHH JIaHHU MOJYYEHH NPH MIPOYYBAHHS 32 YCHBBPIICHCTBAHE HA
metona Ha Wellman-Lord u pa3paboTBane Ha HOB MHOBATUBEH I'MIICOB METOJI.
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D. Dzhonova-Atanasova, D. Kolev, N. Kolev “Height of vertical plates with inclined capillary
grooves for a redistribution packing layer of packed columns” Bulgarian Chemical
Communications Vol 43 Ne3 pp. 449-455 (2011). ISSN: 0324-1130 http://www.bcc.bas.bg

Abstract

The uniform distribution of the liquid phase over the cross-section of a packed column
is a major prerequisite for its effective operation. Regarding various distributor designs, the
best uniformity is achieved with devices where the liquid is divided into jets with equal flow-
rates. The final liquid redistribution, to obtain uniformity over a cross-section area of the size
of a packing element, takes place in the packing itself or in a specially designed redistribution
layer. For this purpose a new packing, especially proper for low liquid superficial velocity has
been developed and investigated. It consists of parallel vertical polystyrene plates with inclined
crossing capillary grooves stamped on them. A computer procedure has been developed for
calculating the height of the redistribution layer for a distributor with a given distance between
the feed points. The calculated height ensures, with a selected precision, equality of the flow-
rates of the liquid phase leaving the capillary grooves. The comparison with other devices
shows that for a given degree of uniformity, the new packing is characterized by significantly
smaller height.

Bucounna Ha BECPTUKAJIHA IJIACTUHH C nIaMITIOBaHHU KalnuJIsAspHA KaHaJIn 3a
npepasnpeaCInuTCICH CIIOM Ha KOJIOHUTE C IIbJIHEK

Pesrome

PaBHOMEpHOTO pa3npeseieHue Ha TeyHaTa ¢a3a 1o HalpeyHOTO CEYCHHUE Ha KOJIOHATa
C ITBJTHEK € OCHOBHA TPEINIOCTaBKa 3a epekTrBHA paboTa Ha amapara. Cpe/l ChIeCTBYBAIIUTE
OpPOCHUTETIHH YCTPOWCTBa Hail-moOpa paBHOMEPHOCT C€ TOCTUra HpU Te3H OT TAX, KOUTO
pasnpenensaT TEYHOCTTa Ha CTpYHKH c paBHU nebutH. KpaitHoTo mnpepasmpeneneHue 1o
PaBHOMEPHOCT MO HANpeyHO CEYEHHE C pa3MepHU OT MOpsAAbKAa Ha ITBIHEKEH EJIEeMEHT ce
OCBIECTBSIBA B CaMHs NIBIHEK WIH B CHENUAIHO KOHCTPYHpaH TNpepasnpelesuTeNIcH
IIbJIHEKEH cJION. 3a Ta3u Lel e pa3paboTeH U U3CiIe/IBaH HOB IIbIHEX, 0COOEHO MOIXOAAI] 3a
HHUCKH IITBTHOCTH Ha opocsiBaHe. Tol ce ChCTOM OT YCHOPEIHHM BEPTUKAJIHM IUIACTUHU C
HAaKJIOHEHU IIpecHYally ce KalWwIIpHM KaHajiW, LAMIIOBaHU BBPXY TAX. Pa3paboreHa e
KOMITIOThpPHA IIPOrpaMa 3a M3YUCIsABaHEe Ha BUCOYMHATA HA MpepasnpeAeIUTeIHUs CI0H npu
JaJeH0 PAa3CTOSHUE MEXAY TOYKHTE Ha OpOCABAHE HAa OPOCUTEIHOTO YCTPOMCTBO.
W3uncnenara BUCOYMHA OCHTYPSABA, ¢ M30paHa TOYHOCT, PAaBEHCTBO Ha IEOUTUTE HA TEYHATA
¢daza Hamyckama KanwispHUTe KaHaiu. CpaBHEHHETO CBhC CBIIECTBYBAIIUTE YCTPOWCTBA
MOKa3Ba, Y€ MpPHU J1ajieHa CTENEH Ha PaBHOMEPHOCT HOBMST ITBJIHEXK CE XapaKTepHU3Upa ChC
3HAYUTEJIHO M0-MaJIKa BUCOUYMHA.
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N.Kolev, D.Kolev, “Some Possibilities for significant increase of energy efficiency by
production of heat and electrical energy.” Advances in Bulgarian Science 1/2006. ISSN 1314-

3565
Abstract

The best way to minimize green house gases is by increasing the energy efficiency.
Some possibilities for considerable increase of efficiency in various processes are presented in
the paper. They include using plate-fin heat exchangers as well as contact economizers second
generation for boilers, a system with a contact economizer for drying unit operations and a gas
turbine cycle for simultaneous production of electricity and heat energy for central heating.

Hsxon BB3MOXHOCTM 32 3HAYMTENTHO yBEJIMYaBaHE HA CHEPruiiHaTa e(QEeKTHBHOCT IpU
MIPOMU3BOJACTBO HA TOIUIMHA U €JIEKTPUYECKA EHEPTHSA

Pesrome

Hait noOpuar HauuH 3a HamajsiBaHE HAa IAPHUKOBUTE ra3oBe € yBEJIMYaBaHE Ha
eHepruifHata e(eKTHBHOCT. B HacTosmIaTa craTusaTa ca MOKa3aH! HIKOJIKO Bb3MOXKHOCTH 3a
3HAQUHUTEIIHO yBENIMYaBaHe Ha €(QEKTUBHOCTa TPH pPa3IM4YHM TpouecH. M3momsBane Ha
IUIACTUYAT TOIUIOOOMEHHHUK, KAaKTO W KOHTAKTHH EKOHOMal3epu BTOPO MOKOJEHUE IIpU
TOIJIO(UKALMOHHN KOTJIM, CHCTEMa C KOHTAKT€H €KOHOMail3ep MpH CYHIMIHM MHCTAlALUH
KaKTO M ra30TypOMHEH IIMKBJ 33 €IHOBPEMEHHO MPOU3BOJICTBO HA €JIEKTPO- U TOIJIOEHEPIUs
3a EHTPAITHO TOIUIOCHAOISIBaHE.
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Huxonait Kones, Aumutsp Kones ,,ITo-eBtuHO TomocHabasBane” FOtumuruc 2009 sayapu
ctp. 79-81 ISSN 1312-3017

Pesrome

HacrosimaTta pabora uma 3a 11en1 1a mpeAcTaBu HOBU METOJH, KOUTO OMXa JIOBENU JI0
3HAYUTEITHO HaMaJsiBaHEe Ha [IeHATa Ha TOTUIOCHEPTUATA OT TOTUTOPUKAIIMOHHUTE IPYKECTBA:
VnaBgHe Ha TOIUIMHATA OT M3XOMSAIIM JMMHHU Ta30Be MOCPEACTBOM CHUCTEMH C KOHTaKTHU
€KOHOMal3epu MHPBO U BTOPO TOKOJICHWE, M3MOJI3BaHE HAa HOB ra3oTypOMHEH LMKBI 3a
[OJy4YaBaHE HA CbBMECTHO €JICKTPO- U ToroeHeprus. [IpeacraBsHe Ha HOBA TEXHOJIOTHUS 3a
OYHCTBaHE Ha JUMHHU Ta3oBe oT SO2 , KOATO 1Ie AaJe Bb3MOKHOCT 3a U3I0JI3BaHE Ha BHIIIMINA
KaTo eHepropecypc . LlenaTa Ha BpIiMIIaTa € 10 3 MBTH MO-HUCKA OT IIEHAaTa Ha MPUPOIHUSL
ra3. [Ipu BHenpsBaHEe Ha Taka MPEICTABEHUTE TEXHOJOTMU WIE JIOBEAE N0 3HAYUTEIHO
HaMallsiBaHe Ha MMapHUKOBUTE ra3oBe.

Cheaper heating
Abstract

The paper aims to present new methods, which would considerably decrease the price
of heat energy supplied by heating companies. Capturing the heat of flue gases by using
systems with contact economizers first and second generation. Use of a new gas turbine cycle
for production of electricity and heat energy. Presenting a new technology for scrubbing of flue
gases from SO, which will allows the use of coal as an energy source. Price of coal is up to
three times as low as that of natural gas. Implementation of the presented technologies would
lead to a significant reduction of green house gases.

15



I.15

Nikolay N. Kolev, Dimitar N. Kolev “ Possibilities for strong reduction of the cost price of the
district heating” Ecology&Safety. International Scientific Publications, Vol.2 Part 1 pp. 1-7
2008 ISSN 1313-2563

https://www.scientific-publications.net/download/ecology-and-safety-2008.html

Abstract

Two patented inventions of the authors for significant increasing of the energy
efficiency at simultaneous production of electric and heat energy for district heating purpose,
using as fuel natural gas ore considered. The first of them which based on the present level of
technology in the area of gas turbines' production ensures up to 53 % mechanical efficiency at
106 % overall one. This efficiency is more than 100% because, as usual, it is calculated based
on the lower calorific effect of the fuel, which does not take into account the heat of
condensation of the water vapor obtained by the burning of methane. That is why the lower
calorific effect of this fuel is 11% lower than its higher calorific effect. The economical
calculations, based on 50 MW electric and 50 MW heat power, show that at the present prices
of the natural gas of 0.615 lev/nm3, electrical energy 0.25 lev/kWh and heat energy 0.08
lev/kWh, the pay-back term of such installation is about 0.73 years. Even at a double decrease
of the heat price to 0.04 lev/klVh, the pay-back term is less than 1 year.

It is shown also that the second patented invention ensures up to 76% mechanical
efficiency and 109% overall efficiency.

BB3MOXKHOCTH 32 3HAUHTEITHO HAMAJIIBAHE HAa ce0CCTONHOCTTA HA IIEHTPAITHOTO OTOTUICHUE
Pesrome

JIBa maTeHTa ca U300peTEHH OT aBTOPUTE, KOUTO 3HAUMTEIIHO YBEITNYaBAT CHEPTUHATA
e(EeKTHBHOCT IPH €JHOBPEMEHHOTO MPOM3BOJICTBO HA €IEKTPUUECKA U TOTUTMHHA CHEPIHs 3a
TOMIO(UKALIMOHHM LIEJIM IIPU U3MOJI3BaHE KaTo TOPUBO MpUOJEH ra3. [IbpBUAT OT TAX, KOHTO
ce 6a3upa Ha ChIIECTBYBAILlO HUBO HAa TEXHUKA B 00JIaCTTa HAa Ta30BUTE TYPOUHU, IPOU3BEKIA
53% mexanuuna eHeprus U oomo 106% KII. Ta3u edhexruBHOCT € moBeye ot 100%, 3anmoro
OOMKHOBEHO TE3H M3YMCIICHH Ce M3BBPIIBAT HA 0a3a I0JTHa pabOTHA TOIUIMHA HA U3rapsHe Ha
TOpPHUBOTO, KaTO HE CE B3MMa ITPeIBU I TOIUIMHATA OJIyueHa PY KOHJEH3allus Ha BOJHATA Tapa
MOJTy4eHa Npu U3rapsiHeTo Ha MeTaHa. ETo 3a1mo foiaHata TormHa Ha usrapsie e ¢ 11 % mo-
HUCKa OT ropHaTa. MIKOHOMHMYECKMST aHAJIW3 Ha Mpoleca MOKa3Ba, Y€ NPU W3YUCICHUS
0asupaHu Ha Mpou3BoACcTBO Ha 50 MW enektpuuecka u 50 MW TOIUIMHHA €HEPTHUs, MPH
CEeralllHy IeHU Ha npupoauus ras ot 0.615 nes/nm?, nena na enekrpoeneprusta 0.25 n1es/kWh
u niera Ha Tormoeneprusara 0.08 nes/kWh , cpokbT Ha oTKymyBaHe Ha uHcTananusra e 0,73
rogunu. [Ipu ABOMHO HaMaeHre Ha IieHaTa Ha ToruHHaTa eHeprus Ha 0.04 neB/kWh cpokbT
Ha OTKYITyBaHE Ha MHCTaJaluATa € moA | roauHa.

[TokazaHo e chI110, Y€ U3MOI3BAHETO HAa BTOPHUS MATEHT LIE AOBEAE IO MOBUIIABAHE HA
MexaHuuHata eHeprus 10 76 % u 109% o011 KoepHUIUEHT Ha M0JIE3HO JeHCTBHE.
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Nikolai N. Kolev, Ljutzkan A. Ljutzkanov, Dimitar N. Kolev, Daniela B. Dzhonova-
Atanasova, Elena N. Razkazova-Velkova “ New technology for purification of the flue gas from
sulfur dioxide” Journal of International Scientific Publication: Materials, Methods &
Technologies, Volume 5, Part 1 pp. 375-382 (2011) ISSN 1314-7269 https://www.scientific-
publications.net/download/materials-methods-and-technologies-2011-1.pdf

Abstract

A new type of installation for SO, removal from flue gas, producing high quality
gypsum, is described. It ensures condition at which the absorption process is practically gas
side controlled with elimination of the resistance in the liquid phase boundary layer between
gas and liquid and between the liquid and solid CaCOs3; used as absorbent. This gives the
possibility to calculate the absorption using data from literature, which eliminates the necessity
of performing experiments for the given system and absorber construction. The new
installation ensures high absorption degree, more than 99 % and provides optimal conditions
for oxidation of the CaSO3 to gypsum, small height of the packing of the absorbers and low
pressure drop. The installation is intended for removal of SO from the flue gases from small
and middle capacity boilers, but with small changes can be used for big boilers too.

HoBa texHomorns 3a OYNCTBaHE HA JUMHHUTE Ta30BE OT CEPEH TUOKCHU]]
Pesrome

OnucaHa e HOB BHJ HHCTananus 3a ouncTtBaHe Ha SO2 OT AUMHH TazoBe. ToM
OCHTYpsiIBA CBhCTOSHUE, TPU KOETO aOCOPOIMOHHHAT MPOIEC €€ KOHTPOJIMpAa OT Ta30BHS
TPaHUYCH CIION C eMMMUHUPAHE HA CHIPOTUBICHUETO HA TEYHOCTHHS TPAaHUYEH CIIOW MEXIy
ra3a ¥ Te4HOCTTa M MeXIy TedHocTTa U TBhpaus CaCO3 u3non3Ban kato abcopbent. Tosa
JlaBa BB3MOXHOCT JIa C€ U3YMCIU a0COpOIMsATa U3MOM3BAHKH JaHHU OT JIUTEpaTypara, KOeTo
eNMMMUHUPAa HEOOXOJMMOCTTAa OT HW3BBPIIBAHE HAa EKCIIEPUMEHTH 3a Ta3W CHUCTeEMa W
KOHCTpPYKIIUST Ha abcopOep. HoBaTa mHcTamaiusi ocurypsiBa BUCOKa CTENeH Ha abcopOmus,
noBeye oT 99% u onTuManHu yciaoBus 3a okcunanus Ha CaSO3 10 TUICc, Majika BUCOUYHMHA Ha
mbJIHEXa B abcopOepuTe, KaKTO M HHUCKO XHIIPABIWYHO ChHOpOTHBIEHUE. MHcTananusaTa e
peAHa3HadYeHa 3a MpemMaxBaHe Ha SO2 OT TUMHUTE Ta30BE HA MAJKW U CPEIHU T10 KaIlamuTeT
KOTJIM, HO C MAJIKH MTPepabd0TKHA MOKE JIa C€ M3IO0JI3Ba CHIIO U 32 TOJIEMHU KOTIIH.
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Ljutzkanov, L. A., E. N. Razkazova-Velkova, N. N. Kolev, D. B. Dzhonova-Atanasova, D. N.
Kolev, ”Oxidation of CaSOs by air in the technology for purification of flue gases from SO>”,
Journal of International Scientific Publications, Materials, Methods and Technologies, Vol.5,
Part 1, 2011, 304-325, ISSN 1313-2539 http://www.scientific-
publications.net/download/materials-methods-and-technologies-2011-1.pdf

Abstract

The presented investigation are connected with creation of new suitable for small and
middle capacity boilers technology for removal of SO from flue gases by absorption with
CaCO:s slurry, producing gypsum for building material. To reduce the capital investments it
was decided to eliminate the hydrocyclone block and the centrifuge of the existing technologies
and to dry the slurry of CaSO4.2H>0 directly in a spray dryer by flue gases, utilizing the heat
of evaporation in a contact economizer system. This decision of a new oxidizer, divided by
vertical partitions into 4 chambers with regular distribution of the air in the slurry by means of
perforated horizontal tubes, is described. Some possibilities for cleaning of the orificel of the
tubes are specially investigated and a solution is found. It is shown that at presence of catalysts.
Fe and, Mn ions, more then 99% of the slurry can be oxidized in 9 hours. The obtained after
the drying of the slurry gypsum is white. The test of its compressive strength shows a value of
3.5 MPa, i.e. 40% higher than the requirements of the Bulgarian national standard for building
gypsum. The obtained data are used for designing the oxidizer of an industrial installation for
purification of flue gases from SO-.

OxucnsiBane Ha CaSOs3 ¢ Bb3AyX B TEXHOJIOTHS 32 IPEUYUCTBAHE HA TUMHH razoBe oT SO2
Pesrome

HacrosimeTo u3cneaBaHe e CBbP3aHO ChC CH31ABAHETO HA HOBA MOAXOSIIA 32 MAJIKH
U CPEIHU MO KanaluTeT KOTIM 3a OYHMCTBaHE Ha JUMHUTE razose oT SO: mpu abcopOuus ¢
pa3tBop Ha CaCO3 , KaTo ce moJjiyyaBa I'MIIC 3a CTPOMTEIHU HYKIH. 3a Jla ce peayuupar
KalMTaJHUTE BJIOKEHHUS, CE B3€ pEIICHHWE Ja Ce MPEeMaxHe XUAPOLMKIOHHHS OJOK u
HeHTpy(yraTa B ChIIECTBYBAIIMTE TEXHOJIIOTHH U J1a ce m3cymu cycrnensusita or CaS04.2H>0
JUPEKTHO B paslpalluTeNIHa CYLIWIHS C JUMHU ra3oBe, KaTo c€ yTWIM3HMpa TOIUIMHATa OT
U3MapEeHUETO B CUCTEMA ¢ KOHTaKTeH eKOHOMai3ep. be B3eTo perieHune 3a KOHCTpyupaHe Ha
HOB OKHCIJIUTEI ChCTOSII ce OT 4 KaMepH B KOMTO PaBHOMEPHO ce pasnpesesis Bb3AyX, TOBa
ce moctura ¢ nepdopupaHu TPHOM pa3MOJOKEHH HampeuyHo. HIkou BB3MOKHOCTH 3a
MOYHMCTBAaHEe Ha TPHOHTE ca CIEeUATHO U3CIEIBaHN U € HaMepeHo perrenue . [lokazano e, ge
pu Hannuyue Ha Katanu3aropu Fe u Mn Hionn noseue ot 99% OT cycrnieH3usITa ce € OKUCIuia
3a 9 yaca. [lomyuenusr cien cynienero rudce e 6su1. TecThT 32 HeroBaTa SIKOCT Ha HATHCK € 3.5
MPa u e ¢ 40 % Hag nomycTUMara SKOCT 0 bbirapcku HallMOHAJIEH CTAaHAAPT 3a CTPOUTEINICH
rurnc. [lonydeHute gaHHU ca W3MOJI3BAHM 33 MPOEKTUPAHE HA OKUCIMTEN HAa MPOMUILIECHA
WHCTaJIalMs 32 IPEYUCTBaHE HA AUMHU Tra3ose oT SOx.
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Ljutzkanov, L. A., E. N. Razkazova-Velkova, N. N. Kolev, D. N. Kolev, D. B. Dzhonova-
Atanasova, “Equilibrium partial pressure of SO: over the absorption slurry in case of
purification of the flue gas from sulfur dioxide using gypsum technology”, Journal of

International Scientific Publications, Materials, Methods and Technologies, Vol.5, Part 1,
2011, 297-303, ISSN 1313-2539

Abstract

The most widely used process for purification of the flue gases from SO; is its
absorption with slurry containing CaCOs3. Up to now there are installation for carrying out of
the SO; absorption according to this process only for big capacity boilers because of the great
height of the existing absorbers for this technology, about 20-30 m. To create new absorbers
for small and middle capacity boilers, equilibrium data for the absorption of SO; are necessary.
Up to now such data are available in the literature only for a temperature of 25°C. That is why
experiments for obtaining of equilibrium data for the partial pressure of SO2 over slurry
containing CaCOs3, CaSos, and CaSOg at different temperatures are carried out . The results
show that the increasing of the temperature from 25 to 45°C leads to about 3 times increasing
of the partial pressure of SO> in the area of the lowest partial pressures. The respective
increasing for the range of 25 to 60 °C is about 10 times.

PaBHOBecHO mapiainHo Hanmsirane Ha SO2 Haji a0COOIMOHEH Pa3TBOP B ClIydyail Ha OYHCTBAHE
Ha IUMHHU ra3oBe oT SO2 U31M0a3BaiiKy TMIICOBUS METOI

Pesrome

Haii-mmpoko pasmpocTpaHeH Mpouec 3a OYHCTBaHE Ha OUMHH TasoBe oT SO» e
abcopbuus B pa3tBop chabpxkamnr CaCOs. Hocera Te3u nHcTananuu 3a abcopouus Ha SOz ca
U3MOJ3BaHM CaMO 3a KOTIM C TOJMAIM KamauuTeT MOpaiu TrojsMara BHUCOYMHA Ha
chIecTBYBAIUTe abcopbepu oT okojo 20-30 M. HeoOxomumo e 5a ce chb3maagaT HOBH
abcopbepH 3a MaJIKU M CPEJHM IO KamaluTeT KOTiau 3a abcopbuus Ha SOz . [lo MomeHTa B
JuTepaTypaTa MMa JaHHM camo npu Temmepartypa oT 25°C. ETo 3amo ca HeoOxoaumu
EKCIIEPIMEHTH 32 HaMHUpaHE Ha JJaHHW 33 PAaBHOBECHETO Ha MapUUalHOTO HamsaraHe Ha SOz
HaJ pa3tBopu cpabprkanm CaCOs3, CaSO3 u CaSO4 nipu pa3nuyHu TeMinepatypu. Pesynrature
MoKasaxa, 4e IMOBHWIIABAaHE Ha TemmepaTrypara oT 25 Ha 45°C Boam A0 OKOJIO 3 WIbBTH
MOBHILIABAHE HA MapIHUaIHOTO Hajmsrane Ha SOz B 00J1aCT ¢ MOHMKEHO MapLHUaIHO HAJSTaHE.
PecniextuBHO yBennuaBane ot 25 1o 60 °C Boau 1o 10-kpaTHO yBenn4aBaHe .
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