BecmHuk Bpecmckozo 2ocydapcmeeHHO20 mexHUYecKo20 yHusepcumema. 2013. Ne2

CMUCOK LINTUPOBAHHbLIX UICTOYHMUKOB
1. CesepsHuH, B.C. BO3MOXHOCTH 1CMONb30BaHNS COMHEYHON 3HEPTIM
B Pecnybnuke Benapyco / B.C. CeBepsiHuH, A.J1. Tumowyk // Bect-
HuK Bpl' TY — 2007, — Ne 2.
2. CesepstuH, B.C. Mpeanoxenus nabopatopum MYJIBCAP B obnacty
CONTHEYHOW W BETPOBOIA 3HepreTuky // BecTHuk Bpl TY. — 2008. — Ne 2.

3. CesepsHuH, B.C. OB ncnonb3oBaHMM CONHEYHbIX SHEPTOUCTOUHUKOB
/I BectHuk Bpl'TY. — 2009. — Ne 2.

4. CeBepsiHuH, B.C. OcobeHHOCTM pacyeTa ONTUYECKON CUCTEMbI re-
nmoyctaHoBku JIYY / B.C. CesepsiHuH, M.®. AHumnuu // BecTHuK
BplTY —2010. — Ne 2.

5. CesepsHuH, B.C. Hekotopble nyTn passutus renuotexHuku / B.C.
CeBepsHuH, 1.0, AnunnuH // BecThuk Bpl' TY. —2010. — Ne 2.

Mamepuan nocmynun e pedakyuro 21.01.13

SEVERYANIN V.S. Workings of laboratory PULSAR on nontradition energetic
Some new elaborations are proposed for using of solar and wind energy. Peculiarities of those installations are described in.order to apply in prac-
tice. This article continues the previons information about laboratory PULSAR.
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CYMMAPHOE OEUCTBME HECTALUMOHAPHOIO OABJIEHUA U TEMIMEPATYPbI HA
CKOPOCTb XMMUYECKOWU PEAKLIUA

BeepeHue. Ha ocHoBe npoLecca nynbCupyHoLLero ropeHinst BO3MoX-
HO CO3AaHMe BbICOKOA((EKTMBHBIX OTHEBBIX YCTPOWCTB, B T.4. ANs Tep-
MMYECKOro 00e3BPEXMBaHMS MPOMBILLNEHHBIX OTXOAOB. [TynbcupylolLee
ropeHne — 3TO HEYCTOWYMBBIA PEXUM TOPEHUS C U3MEHSIOLUMUCA BO
BpeMeH! [NHAMUYECKMMM XapaKTepucTUkaMu MpoLecca, MMEoLUMm
Mepuoamnyeckyto cocTaensiowlyio. OgHUMM M3 Takux XapakTepucTUK siB-
NATCA AaBneHne W Temneparypa, konebaHus koTopbix 6n3km k rapmo-
HUYECKUM 1 MOTYT BbITb ONMCAHBI 3BECTHBIMM COOTHOLLEHWMM [1]:

p(t)_pcp+pa |:“;m(w[ﬂ)' (1)
T(t)=T, +T, Bin(w), @

raoe Pep — CPeHee 3HaueHue faBreqna (atmocdepHoe), fa;

Pa — amnnuTyHOe 3HadeHne aasnenns, fa;

) - KpyroBas YacToTa nynbcaumit, ¢';

T¢p — CpeaHee 3HaueHue Temnepatypsl, K;

T4 — amnnuTyaHOE 3Ha4eHWe Temneparypel, K.

BospeiicTeure nynbcauuin AaBneHns 1 Temneparypbl o OTAEBHOCTY
Ha KMHETUKY peakumm Bbinu paccMoTpeHbl B [2] 1 [3]. OgHako konebanus
AaBreHNs 1 TemnepaTypbl NPy MyNbCUPYIOLLEM FOPEHIN ra3d BOSHMKAIOT
OfiHOBPEMEHHO, MO3TOMY BaXKHbIM BOMPOCOM SABMSETCA OnpeaeneHne
CYMMapHoro adhhekTa oT AeNCTBUS HECKOMbKIX apryMEHTOB Ha,CKopoCTb
XMMUYECKO peakumn Ans OLEHKU 3PdEKTUBHOCTU HeCTaLMOHapHOro
TOMOYHOTO MpOLecca N0 CPABHEHMIO CO CTALMOHAPHbIM.

Pa3nnyaloT Heckonbko BUAOB CYMMapHOro AEUCTBUS PasnnYHbIX ap-
YMEHTOB [4]:
1. AddumusHoe delicmsue (Cymmayus) — BEVNCTBUE apFYMEHTOB B KOM-
OuHauum cymmupyetcs. CymmapHbiit adekT paBeH cymme ahdekToB
[e/ACTBYIOLNX apryMEHTOB.
2. CuHepeusm (nomexyuposaxHoe! Oelicmeue) — ycunenue addekTa:
OOVWH apryMeHT ycunvBaeT AeWCTBUE Opyroro, T.e. AeiicTeue Gonblue,
4em cymmaLps.
3. AHmaeoHu3am — achdekT KOMBUHUPOBAHHOTO AENCTBMS, MEHEE OXWUAa-
€MOro npy MpoCTOi CyMMaLuyu: OZMH»apryMeHT ocnabnseT aeicTeue
Apyroro.
4. Hesagucumoe Oelicmeug = KOMBVHMPOBaHHbI ahdeKT He OTNNYaeT-
CS OT M30NMMPOBAHHOTOECTBIS Kaxaoro aprymenta. [peobnagaet
atbchekT Haboriee “CURbHOMO” aprymeHTa.

Bo3geiicTBue nynbcauui AaBneHUs U TemnepaTtypbl Ha MaKpo-
KWHETUKY. peakuui. BoipaxeHue Ons onpeaerneHns CKopocT Xumude-
CKOW peaKLu, 13BECTHOE KaK 3aKOH [EeNCTBYIOLLMX MaccC, MOXHO 3anu-
catb B Buge [3]:
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®opmyna (3) onpefensieT W3MEHEHWE BO BPEMEHU MIHOBEHHOTO
3HaueHus ckopocTu peakumn. CpeaHee ee 3HayeHwe Ans ycTaHOBMBLLE-
rocsihnpoLiecca, ¢ yyetoMm popmyn (1) u (2) MOXET BbiTb BbIpaXeHO B
BMOE 33BUCUMOCTM:

YHMBepCailbHas [as3oBasi MOCTOsHHas, paBHas 8,321
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3HaueH1e CKOPOCTH peakLyi, COOTBETCTBYIOILEE CPEHEMY 3Haue-
HUI0 TEMNEpaTypbl M A3BREHIS, ONPEAENUM N0 BbIPaKEHMIO:
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OueHuTb CyMMapHbIN 3theKT OT AECTBIUS HECTaLMOHAPHOrO AaBre-
HUS W TemnepaTypbl Ha MaKPOKUHETUKY peakLiMn MOXHO NyTeM MOCTPOEHUs
rpachukoB M3MEHEHNS MTHOBEHHOMO 3HAYEHNst CKOPOCTM XUMYECKON peak-
UMK Npu nynscauusx AaBneHns, npu nynbcauusx Temnepatypsl U npu
OfHOBPEMEHHOM BO3[EMCTBIN HECTALMOHAPHOTO ABNEHUs W Temnepary-
Pbl, C HAHECEHWEM CPEOHErO 3HAYEHNs PYHKLNK, @ TakKe 3HaYeHUs (yHK-
LMK NPy CPesHEM 3HAYEeHWU aprymeHTa Ans peakuuit 1-ro, 2-ro un 3-ro
nopsaka. [ina atoro Bocnonbayemcs dopmynamu (3), (5) u (6), a Takke
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copmynamm (16)-(18) [2] n (5)-(7) [3], 3amaBascb creaytoLmMMK napa-
meTpamu: Ko=1; E;=100 Kﬂ)K/MOﬂb Pa=20 klla; T4=100 K; pe,=101,3
KMa; Tep=1500 K; [1x'=1. NaveHeHMe Kakux-nuGo napameTpoB He
oTpasuTCs Ha obLeit kapTuHe siBnexns (puc. 1-3).

0603Ha4nM abCONKOTHBIA MPUPOCT CKOPOCTU XMMUHECKON peaKLmu,
paBHbIil Pa3HOCTU CPEOHEr0 3HAYEHUS| PYHKLUMN W 3HAYEHUS (YHKLMK
fpn cpeaHeM 3HaYeHUW aprymeHTa [5], npu AENCTBUM HECTALMOHAPHOO
maBnedns AP, npu aeiicTBun HecTauvoHapHoit Temnepatypsl AT, a

NPV OAHOBPEMEHHBIX NymbCaLsix AaBneHus u Temnepatypsl AT, P .
0,005

0,004

CropocTe xumMUYeckol peakupd VW
o
=]
=1
@

=]
=]
=
5

0,001
1]

b | =
|
|

——W(TF) ——W(T) ——W(F) = = = =Wep(TF)

= = =Wop(T)= = = ¥op(P) W(Tep Pop) W(Tep) WiPcp)

Puc. 1. V3veHeHre MIHOBEHHOrO 3HaYeHWs CKOPOCTM XUMMYECKON peak-
Uumn 1-ro nopsiaka BO BPEMEHM Mpu MynbCauusx: a — AaBneHus,
6 — TemnepaTypbl, B — IaBNEHNS U TEMNepaTypbl 0AHOBPEMEHHO
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Puc. 2. /I3ameHeHWe MrHOBEHHOMO 3HAYEHUS CKOPOCTI XMMUYECKON peak-
LUum 2-ro nopsifka BO BpeMeHU npinyfbcaLusx: a — JaBneHus,

© — TeMnepaTypbl, B — [JaBNEHUS 1 TEMIepaTypbl O4HOBPEMEHHO
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Puc. 3. V3ameHeHre MrHOBEHHOTO 3HaYeHUs! CKOPOCTU XUMUYECKON peak-
Unm 3-ro nopsiaka BO BPEMEHM NpK NyNbCaLMsX: @ — JaBMEHNs,
© — Temnepatypbl, B — JABNIEHNS U TeMNepaTypbl OQHOBPEMEHHO

W3 puc. 1 BugHo, uto AT, P > AT . Tak kak gnst peakumii 1 fo-
psgka Ap=0 [2], To cymmapHoe AeiicTBue Gomblue, YeM CymmaLms
(AT,p > AT+ Ap ). CnenosatenbHo, HabniaaeTcs NOTEHLMPO-

BaHHOE [JelicTBie (CHepriaMm). HecTauvoHapHoe [aBnenue Ans peak-
uuir 1-ro nopsgka urpaeT ponb (pakTopa, YCUNMBAIOLEro AeNCTBUE
nynbCauui TemnepaTypbl Ha CKOPOCTb peakuuu. AHoNoryHoe AencTame
HabntopaeTcs ¥ Ans peakuuii Apyrx Nopsiakos (M. puc. 2 u 3).

BblpaxeHne ans OTHOCUTENbHOMO MpuUpocTa (YHKUMUK, Onpeaensio-
LLero pocT CKOPOCTW XMMMYECKOW peaKLyn npu MynbcaLyusx AaBneHns v
TEMnepaTypbl B 30HE ropeHus, umeet sug [5]:

_ W, (T,p)—W (Tcp’pcp) — We (T,p) 1, @
w (T,,.p.,) W(T,,.p., )
a C y4eToM BbipaxeHuii (5) u (6):
E . N
EI—IXIE,\ q‘ R[@TQ;T (sin( odfﬂ P, +P, |3"‘](("“)D})] I s
T+ Bin(wi)]' _
e N
RN ErN El_lxlaﬁ v [0[2 _ti)
_ E Y N
th‘e R, +T, Sin(c)| épq, *Pp, |3r‘(("o[ﬂ):| [dit (8)
4 |:T +T Bin(wD):|N
= —R& N"’ -1
L -I—qr\T [Otz _tl)

Pasnoxvs nonblHTerpaanoe BbIpaXeHie chopmynbl (8) B psig Teiino-
pa. 1 Mpou3Beds 3aMeHy NepemMeHHON, a COOTBETCTBEHHO W Mpeaenos
WHTErPMPOBaHUS, MOMyYMM Chedyiollee BbipaxeHue NS onpeneneHns
OTHOCWTENBHOO MPUPOCTa CKOPOCTU XMUMWYECKOWM peakuuu npu OfHOBpe-
MEHHbIX MyNbCaLMsX AaBMEHUS U TEMNepaTypbl B 30HE PearvpoBaHis:
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Pewas ypasHeHue (9) yncneHHbIM METOLOM MPW MOMOLLM MaTema-
TUYECKOro nakeTa KoMmnbtoTepHbIX nporpamm Mathcad, astopom 6binu
nonyyeHbl 3aBUCMMOCTW OTHOCUTENBHOTO MPUPOCTA CKOPOCTA XMMMYE-
CkoVt peakm O OT aMMAMTYHOTO 3HAYEHUs [ABMEHUS MpU CPeaHeM
3HayeH Temnepatypbl T;,=1500 K, aMnnuTyaHbIX 3HaYeHUsX Temne-
patypbl T,=100 K, T,=200 K, T,=300 K, aHeprun aktvsauum E,=100
kx/monb, Ex=120 x[x/monb, E,=140 kx/Mmonb ons peakuuit 1-ro,
2-ro n 3-ro nopsaka, NpefcTaBeHHbIe Ha puc. 4 1 5.

Ananusupys puc. 4 1 5, MOXHO cAenaTb BbIBOA O TOM, YTO Ha OTHO-
CUTENbHbIA MPUPOCT CKOPOCTW XMMWUYECKON PeakLu 3HaYuTenHoe Bru-
e OKa3bIBaloT CrieaytoLLme BENUYMHbI:

e amnuTyga nepemeHHoi TemmnepaTypbl; aMnauTyaa nepemMeHHoro
[aBneHus;; aHeprus akTvsauuu. Mpu yBenuyeHWM nepedncreHbx
BENWYMH OTHOCUTENbBHBIA MPUPOCT CKOPOCTW peakLyui yBenuineaeT-
cs (puc. 4 n 5);

e nopsaaok peakumn. Mpn HebomblunX 3HAYeHUsX amniuTydbl nepe-
MEHHOTO [aBMEHWS OTHOCUTENbHbIA MPUPOCT CKOPOCTU peakuum
BbILLE [119 peakuuit 1-ro nopsiaka, Npu BbICOKUX — ANS peakuuin 3-ro
nopsigka. BenuumHa amnnuUTyAHOTO 3HaYeHUs OABNEHUs, Npu KOTo-
poM HabntogaeTcs paBeHCTBO OTHOCUTENBLHOTO MPUPOCTa CKOPOCTY
XVMUYECKOI peakLmn Ans peakuuin pasinyHbIX MOPSAKOB, 3aBUCUT
OT amMnnuTyAbl NepeMeHHoN TemnepaTypbl (puc. 4) U He 3aBUCUT OT
3Heprim akTusaum (puc. 5). Mpu yBenuyeHnn amnamnTyabl HecTauu-
OHapHO TeMnepaTypbl TOYKa NEPECEYEHNs KPUBBIX OTHOCUTENLHOIO
MpUpOCTa CKOPOCTY XMMUYECKOM peakLmn Ans pasnuyHbiX NOpsiaKoB
peakuun caBuraeTcsl B 06nacTb BbICOKMX aMMAUTYAHbIX 3HAYEHWI
HeCTaLWMOHapHOro AaBneHMA.
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OTHOCHTENEHEIA NPMPOCT CKOPOCTH XMMUYECKOR peakumm o
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Puc. 4. BnusHve amnnuTygHOrO 3HaueHUs OABMEHWS Ha yBENuueHue
CKOPOCTH XUMUYECKWUX peakuuin 1-ro, 2-ro 1 3-ro nopsgka npu
Top= 1500 K v T,=100 K, T,=200 K, T,=300 K

3aknioyeHne. Ha OCHOBaHMM MOMYYEHHbIX PE3yNbTaToB MOXHO
crenatb CreayoLye BbIBOfbI:

CyMMapHOe [eACTBME HECTALMOHapHOW TeMnepaTypbl W AaBreHus

Ha CKOPOCTb XMMUYECKOI PEAKLMI HOCUT CUHEPTUYHBIN XapakTep.

2. Ha cKopoCTb XUMUYECKOH peakuym Npy OfHOBPEMEHHBIX MyNbcaLy:
AX TEMNEPaTypbl U AABNEHUS BIUSIOT aMMNIUTYAHOE 3HaueHue TeM=
nepaTypbl, aMNAUTYAHOE 3HAYEHWe [JaBNEeHs, SHEPrUs aKTUBALMUMY
NOPSAOK PeakLnu.

3. Mpu konebaHusiXx AABNEHUS W TEMNepaTypbl, BOSHWKAIOWMX Npu
NynbCUpYIOLLEM TOPEHMM, CKOPOCTb ropeHus BoapacTaeT. Cnepg-
CTBMEM 3TOrO SIBMAETCS YBENMYEHWUE TennoHanpsKeHHOCTM TonoY-
Horo o6bema 1 NoBbilLeHe IPDEKTUBHOCTI CKUTAHNS, Kak MeTosa
TEPMUYECKOr0 0Ge3BPEXMBAHIA MPOMBILLNEHHBIX OTXOLOB C HU3KON
KOHLEHTpaLueil 3arpAsHSIoLLMX BELLECTB.

Aemop ebipaxaem UCKDEHHIOKW 61a200apHOCMb C80eMy HayyHOMy
pykogodumerio npogpeccopy CegepsHuHy. Bumarnuio CmenaHosudy 3a
nocmaHoeky 3adadu uccredoeanus, ykasaHus U.pekoMeHdauyuu no pac-
yemam, aHanusy peaynbmamos, Bbl6opy  HanpaeneHus: OanbHelwux
HayyHbIX NOUCKO8.
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OTHOCHTENEHEIR NPMPOCT CKOPOCTH XMMU4ECKN peakum O
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AMMIIMTYAHOB EHaveHWe faeneHlAa Pa, Ma

——npy N=1 w Ea=T40kDaiMons. = = = npu N=3 1 Ea=120kDx/mone
s s & MpH WN=24 Ea=140kDrimone npu W=1 n Ea=100kdx/mone
=== npu N=3 1 Ea=140kxMmone o o » npu N=2 u Ea=100k0s/mons
npu N=1w Ea=120kTw/mons npu =3 v Ea=100k0x mone
npu N=2 1 Ea=120kT/mone

Puc. 5-BnusHue, aMnnuTygHoOro 3HayeHust AaBNEHWs Ha yBenudeue
CKOPOCTU XMUMUYECKUX peakumit 1-ro, 2-ro u 3-ro nopsaka npu
Top= 1500 K, T,=100 K ©n oHeprun  aKTuBaLmM
E =100 x[x/monb, E =120 k[Ix/monb, E =140 k[Px/Monb
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NOVOSELTSEVA D.V. Totalaction of non-stationary pressure and temperatures for speed of chemical reaction
Influence of simultaneous fluctuations of pressure and temperatures for speed of chemical reaction is analysed at pulsing buming. Dependences of a relative
gain of speed of reactions of the first, second and third order on peak value of pressure, peak value of temperature and energy of activation are received.
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OMNTUYECKUE NAPAMETPbI KOHUEHTPATOPA rEJIMOYCTAHOBKMU “Nyy”

BeepeHue. B Benapycu ypoBeHb COMHEYHON OCBELLEHHOCTU JOoCTa-
TOYEH NS Pa3BUTUS U NPUMEHEHUS B HAPOAHOM XO3SIACTBE YCTPOWCTB,
YNaBMVBaIOLLMX COMHEYHYI0 3HEPruio W npeobpasytowmx eé B Apyrve
BuObl 3Hepruw. Mpu NPOEKTMPOBaHUK renvocucTeM HeoBXoaMMO 3HaTb
KOMMYECTBO COMHEYHOM 3HEPriW, MOCTYNAIoLLEN Ha HAKMOHHYI0 MOBepX-

HOCTb, HOPMarbHO OPUEHTMPOBAHHOM K MafaloLLMM nyyam, T.K. CpegHe-
[HEBHOW MPUXOA NPSIMON COMHEYHOM pafnaLmMm Ha Takyto TennoBocnpy-
HUMAIOLLYI0 NOBEPXHOCTb yBenuunsaeTcs Ha 28-30% no cpaBHeHuio ¢
NPUXOAOM Ha rOpU30HTaNbHYL NOBEPXHOCTH [1].

CepbesHbIM NpensaTcTBUEM Ha NyTW ahEKTUBHON peanusaLuv Bbl-

SAnygunu N.9., acnupaHm Bpecmckoeo 20cydapcmeeHH020 MeXHUYECKO20 yHUsepcumema.
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