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AnHoTtanus. [IpoBeneHbl SKCIIEpUMEHTaIbHBIE UCCICIOBAHUS OLIEHKH MPOU3BOANTEIBHOCTH YHUCTOTO MHUJIE-
HUS B 3UMHHI TIEpUOA B YCIOBUX yueOHO-ombITHOTO jtecxo3a YIJITY B moc. CeBepka. [Ipon3BoguTensHOCT
YHUCTOTO MWJICHUS ONPENEsIach B IPOLECCE PACKPSIKEBKN OCHHOBBIX 00PA3IOB € MOMOLIBIO aKKYMYJISITOPHOH
mwiel STIHL MSA 220 co ceemubIM akkymyasitopoM AP 300S. B cooTBeTcTBUM € TUIAHMPOBAaHUEM JKCIIEPH-
MeHTa ObLIM MOTyYeHBI JaHHBIE O CPEJTHEM BPEMEHH MPONHMIA 7., ¢ DUKcalueit cpejHero auameTpa nponuia D,
ITocne 06paboOTKH pe3ysIbTaToB 3KCIEPUMEHTa ObUIM HaMIEHbI 3HAYEHUS CPEHEN IPOU3BOAUTEILHOCTH YHCTOTO
mwienus /1, B xadecTe ucrounrka nutanus npumensicsa akkymyastop AP 300S. B pesynerare pacuetoB amst
OecriepeOoitHOM paboTHI U 7-4yacoBOM paboueli cMeHe paboueMy MmoTpedyeTcs 4 3apsHKCHHBIX aKKyMYJISITOpa.
Jlst 6omee 2 hekTHBHOM PabOTHI IIpeIaraeTCs HCIOIL30BaTh COBPEMEHHBIC PAHIICBBIC AKKYMYJISITOPHI, KOTOPHIE
YCTaHABJIMBAIOTCS B CIIEUAIbHOM OPTONEIMYECKOM JKUIIETE C HAIJIEYHOM M MOsICHOM (MKcalell Ha CIIMHE pa-
OotHrKa. Ha ocHOBe pe3ynbraToB COOCTBEHHBIX HCCIICIOBAHUI aBTOPaMH MPEAJIOKEH abTePHATUBHBIA HCTOYHUK
3NEKTPUIECKOIO TOKA B YCJIOBHUSIX JIECHOI'O MACTEPCKOTO yuacTKa. B kauecTBe IpHOPUTETHBIX U1 YCIOBUM Ypaia
MO>KHO PEKOMEH/IOBAaTh COJTHEYHbIE TIaHEIH WIIH TEPMOTeHEepaTopbl, padoTarolyie Ha ocHOBe puHiuma [lensrhe.
Haubonee 3¢ eKTUBHBIM 3apsTHBIM YCTPOUCTBOM JIJIsl BOCCTAHOBIICHHS pa00TOCIIOCOOHOCTH aKKYMYJISITOPHBIX
Oarapeil MOXKET OBITh PEKOMEHIOBAHA HEPreTUYECKasi TEIUIOBasi KOJIOHHA, OCHAIICHHAs JICKTPOHHBIMU TEPMO-
reHepaTopaMu.

KiroueBble ciaoBa: snekTpornuia, OEH3MHOMOTOPHAS MHJIa, aKKyMYJISITOpPHAs M, TPOU3BOJUTEIBHOCTD
YUCTOTO THJICHUS,, MOIIHOCTb, PACKPSDKEBKA, AaKKyMYJSTOp, PYOKM yXoAa, aJlbTepHATHBHBIE HCTOYHHUKH
SHEPTUH.
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IN THE TECHNOLOGICAL PROCESS OF INTENSIVE FORESTRY
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Annotation. Experimental studies of the evaluation of the productivity of clean sawing in the winter period in
the conditions of the educational and experimental forestry of UGLTU in the village were carried out. Severka.
The performance of clean sawing was determined during the bucking of aspen samples using a STIHL MSA 220
battery saw with a removable AP 300S battery. In accordance with the planning of the experiment, data were
obtained on the average time of cutting tsr with the fixation of the average diameter of the cut Dsr. After processing
the results of the experiment, the values of the average productivity of pure sawn Ppp were obtained. The AP 300S
battery was used as a power source. As a result of calculations, for uninterrupted operation during a 7-hour work
shift, the worker will need 4 charged batteries. For more efficient work, it is proposed to use modern backpack
batteries, which are installed in a special orthopedic vest with shoulder and waist fixation on the employee’s back.
Based on the results of their own research, the authors proposed an alternative source of electric current in the
conditions of a forest workshop site. As a priority for the conditions of the Urals, we can recommend solar panels or
thermal generators operating on the basis of the Peltier principle. An energy heat column equipped with electronic

thermogenerators can be recommended as the most effective charger for restoring the operability of batteries.

Keywords: electric saw, gasoline-powered saw, battery saw, clean sawing performance, power, bucking, battery,

care cabins, alternative energy sources.
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Beenenue

[Tepuon 30—40-x rogoB xapakre-
PEH HCKJIIOUUTEIbHOM WHTEHCUB-
HOCTBIO OITBITHBIX pa0oT IO co3/a-
HUIO TIEPEHOCHBIX MEXaHUYECKUX
LEMHBIX MW, U PE3yJIbTaTOM STOU
paboTHI SBIJIOCH CO3MIaHUE BCKOPE
nocie Benukoit OteyecTBEeHHOM
BOIHBI HOBOW MOJEIH 3JIEKTPOIU-
ae1 [THUMMD BAKOIIII. Bymayqamn
MIOYTH BIBOE JIETYe CBOUX IMpEIIe-
crBennuil, iia BAKOIII ¢ 1946t
HaxOlUT IIUPOKOE TPUMEHEHHE
B JIECHOW MpoMbiluieHHOoCTH. Of-
HOBPEMEHHO B JIeC TIOCTYMAIOT
MEPENBWKHBIE  3JIEKTPOCTAHIIMU
I15C-12-50 HOpManbHOM YacTOTHI
toka (50 I'm) momHOCTRIO 12 KBT.

OnnHako HapsAy CO 3HAYUTECITHLHBIM
CHIDKEHHEM OOIIero Beca 3JIeK-
tponmna BAKOIIII umena neno-
CTaTOYHYIO0 pabouyI0 JJIMHY IINHBI
(500 MM) 1 MaITytO MOIITHOCTB JIBH-
rarens — 1,3 kBt

[TonnmuHHyI0 TEXHUYECKYIO pe-
BOJIIOIIMIO B MeEXaHM3allMH Baj-
KU Jieca U PacKpsDKEBKH XJIBICTOB
mpomsBena mwia [[HUMMD-KS.
B Heit ObIT IpUIMEHEH AIIEKTPOIBH-
raresib MOBBIIIEHHOH YacTOThI TOKA
(200 I'm). Bmecto 3000 o6opoToB
B MHHYTY Ball JJIEKTPOIBHUTATEIIS
pazBuBast 12000 06opoToB, 4YTO M
MO3BOJIJIO CHU3UTh BEC JBUIaTe-
51 6osiee 4YeM BIBOE, HE YMEHBIIINB
rpu 3ToM ero mMornHocTH (1,3 kBT).

MaccoBoe NpUMEHEHHE B JIECO-
3arOTOBUTEIHHOM  TIPOM3BOJICTBE
SNIEKTPONMII TIOKA3aJI0 UX CyIIe-
CTBEHHBIE IPEUMYIIIECTBA 110 CpaB-
HEHHIO ¢ OEH30MOTOPHBIMHU TIHJIa-
mu. bomee mpocras KOHCTpyKIus
TIO3BOJISIIA TIOJIB30BAThCS ANEKTPO-
WHCTPYMEHTaMH pabOTHUKAM C He-
BBICOKOM KBaJU(UKALIUEH, yMEHb-
HICHHBIAIITYM U BUOPAITUS YTy YIIIAITH
ycioBust pabotrel. B 70-x Tomax
nporwioro croierus B CCCP 0but
OCBOCH BBIYCK OOJiee COBEpIICH-
HOM anekTporiel D114-3, kotopast
B OCHOBHOM HCIOJIb30BaJIach ISl
PAcKpsDKEBKH XJIBICTOB HAa HUXK-
HUX JIECHBIX ckianax [1]. Ha meco-
CEUHBIX PadOTax K TOMY BpEMEHHU
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IIOBCEMCCTHO HCIIOJIB30BAJIMCh

OEH30MOTOPHBIE ~ HWHCTPYMEHTHI.
[lo Mepe BHeOpEHUS B TEXHOIIOTH-
YECKHI MPOIIECC PACKPSDKEBKH Ha
HIDKHUX CKJIQIaX TIOJyaBTOMATH-
YECKMX PACKPSDKEBOYHBIX JIMHUH
chepa NPUMEHEHHUS DIICKTPOIWII
eme Oosee Cy3nWinach A0 TPEANpH-
STHH C MaJlbiM TOJOBBIM TPY300-
6opotom He Gomee 30-50 Thic. M>.
Onexrpornmia IITY-3 paborana ot
JIBUTAaTeN ¢ yactoTol Toka 400 I,
YTO TI03BOJISUIO TIOBBICUTH €0 MOIII-
HOCTB 0€3 YBETMIEeHHNST MacCHI.

TexHudeckne  XapakTepUCTH-
KA  DJISKTPONUJI  IPEJCTABICHBI
B Tabm. 1.

B nmanpHeiimem HaydHble opra-
HU3AlMU M OT/ICNIbHBbIC M300peTa-
TEJH, WCIONB3Ysl AIIEKTPOIBHTa-
TEJIM MOBBIIICHHOMN YacTOTHI TOKa,
CO3/amu  Psii KOHCTPYKLHUH 00-
JIETYEHHBIX DIIEKTPOIIII, KOTOpPEIE

B MAacCOBO€ IIPOU3BOJCTBO BHE-
JIPEHBI HE OBIIN B CBSI3U C OTpaHU-
YEHHOU 30HON MX MPUMEHEHUS 3a
CYeT HEOOXOIUMOCTH KaOeJIbHOU
CHCTEMBI JIJIS TIepeiadun HaTpsKe-
HUSl OT TpeoOpa3oBarenst Harpsi-
JKEHUS U DJIEKTPOCETH.

DHeprus, BEIpa0aTeIBacMast
JIBUTATEJIEM LIEMTHOM MHJIIBI, pacXo-
IyeTCs Ha MWICHUE, MPEONOJICHIE
TPEeHUsI TIIBFHON IIeT O HampaB-
JSIOUIYI0 IIUHY W CONpPOTHBIIE-
HUE, BO3HUKAIOIIEE TpU Tepesa-
4ye BpalleHHs OT Bajla JBUTaTelNs
K Bemyuie 3Be3mouke. [Ipuuem
MUHUMAJIFHOC HATSDKEHUE ITHJTh-
HOW IIeNW, PaBHOE MOHTKHOMY
HaTSHKCHUIO, OyneT B Touke cOe-
TaHUS €€ C BEMyIIeH 3BE3IOYKH.
COOTBETCTBEHHO, MaKCHMAJIbHOE
HaTSHKCHUE 1enH OyleT B TOYKE €
HaOeTaHus Ha BEIYIITYIO 3BE3I0UKY.
Ero Benmuuna onpenenurcs [2]:
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L =P, + P, +2,08mlgl, nu+
+0,08Z,,

e P, — ycume pesanwsa, H; P~
yeue orxuma, H; P,=(0,7...1,0)P,
B 3aBUCHMOCTH OT OCTPOTHI PEKY-
IUX 3JEMEHTOB IMHJIBHON TIICTIH;
1 — K03(h(HULMEHT TPEeHUs THIIBHON
nenu o muHy (1 = 0,20...0,25);
m;, — Macca 1 mor. M IIemu, KT,
g — YCKOpeHHue CBOOOJHOrO maje-
Hus, Mm/c?%; [, — IIMHA THILHOM
IMUHBI TI0 OCSAM  3BE3/I0YEK, M;
Z,— MOHTa)KHOC HATsDKEHHUE TTHJIhb-
Ho¥ nenu, H.

MonrHOCTh IBHTATENS TPUBOIA
LIETTHOM MHJTBI

Z v
— max
N, =—T%—,

M.
IIe Vv — CKOpOCTh pe3aHus, M/C;
n, — KIIJI nepenaun ot Baja JABH-
raresisi K Beaylei 3Be310UKe MUIb-
HOTO armapara.

Tabmuma 1
Table 1
TexHuyeckne XapaKTepUCTUKU JIEKTPOITUI
Technical characteristics of electric saws
Twrt >7eKTpoITHITEI
Type of electric saw
[Nokazarens IIIK-3
Indicator [IHAUMD K-5 BAKOIIII AJITH AI1Y-3
TSNIIME K-5 WAKOPP EPK-3 EPH-3
ALTI
MouHocTh ABUraress, KBt
Engine power, kW 1.4 1.6 12 3.0
Bec b1, kr
Saw weight, kg 9,5 20,4 8,5 9,5
Beicora nponmiia (max), MM
Cutting height (max), mm 930 500 500 470
TIpOM3BOMUTENFHOCTD YUCTOTO MHIICHHS, CM/C
Productivity of clean sawing, cm?/s 38 33 33 80
Yacrora Toka, 'y
Current frequency, Hz 200 >0 200 400
CkopocTb pe3aHusi, M/c
Cutting speed, m/s >3 >0 6,2 1,5
upuna nponuna, MM 7 8 6
Cutting width, mm
Llar 3BeHBEB LETTH, MM
Chain link pitch, mm 15 20 15 15
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YcTraHoBoYHasT MONIIHOCTH JIBH-
ratens dIEKTPOMOTOPHON  ITHIIBI
MOXXeT OBbITh BEIOpaHa MEHbLIEH Be-
JIMYMHBI C YYETOM €ro0 Meperpy3ou-
HOW CIIOCOOHOCTH. DJIEKTPOIBUTA-
TENIb MPOBEPSETCS Ha MEPErpy3Ky
o opmyiie

.
°71,6..2,0

rae N, — MOILHOCTb JBHUIraTens
C YYeTOM JOIyCTUMOH IMeperpys-
ku, BT.

Takum o0pazom, TpH TIPOUUX
PaBHBIX YCJIOBHSAX SHEPro3arparhl
Ha TWICHHE MpPU HCIIOIb30BAHUH
MOTOPHBIX HHCTPYMEHTOB OIIpe-
JIENAIOTCSL  MCXOAS U3 CKOPOCTH
pe3aHus M Teperpy3ouyHo Cro-
cobHoctn naBurarens. OTCyTCTBHE
(PUKIMOHHON LEHTPOOEKHOM
MYQTBI B KOHCTPYKIIHH JIEKTPOITU-
JIbI TI0 CPAaBHEHUIO C IPUBOIOM OT
JABC obecrnieunBaeT CTaOMIBHYIO
CKOPOCTh PE3aHUS HE3aBUCHMO OT
YCIIOBUM NWJIEHHS MO CPAaBHEHUIO
C TaKOBO# y OEH30MOTOPHOM IHJIBL.
OTOT mapameTp, Hapsay ¢ eperpy-
304YHOM CHOCOOHOCTBIO 3JIEKTPO-
JIBUTATeENs, MO3BOJISIET 00€CIEUNTh
Ooree BBICOKYIO 3HEProdheKTHB-
HOCTb TIPH TWJICHWH JAPEBECHHBI
JIEKTPONUIION.

B Hacrosmee BpeMs Ha pPbIH-
Ke 00OpyIOBaHMS Ul MEXaHH-
3MPOBaHHOTO BEACHUS JIECOXO-
3UCTBEHHBIX pPa0OT  IOSIBHIIMCH
nepBble  NpodeccHoHaNbHbIE aK-
KyMYJISITOpHBIE ANIEKTPOTHIIBI,

CIIOCOOHBIE  COCTaBUTh  KOHKY-
PEHIMI0 OCH30MOTOPHBIM ITHJIAM

Npy  BBIMOTHEHUH PyOOK yXxozaa

B  MOJIOTHSKAX. OJICKTPOIIFIIEI,
OCHAILICHHbBIE COBPEMEHHBIMU
JIUTUMMOHHBIMU  aKKyMYJISITOpa-

Mu paccuuTadbl Ha 1200 MOHBIX

LIMKJIOB 3apsAfa U pa3psiaa, u4To Ipu
npoecCHOHANBHOM — HMCHOJIB30Ba-
HUM OOCCIICUUT CPOK CIYXKObI HE
MeHee 2,5 JeT.

[IpenmymiecTBa  aKKyMYJISTOP-
HBIX TIHJI:

— OTCYTCTBHE Ha pabodeM Me-
CTE BBIXJIONIHBIX Ta30B, YTO OCO-
OCEHHO BaXXHO IMpH paboTe B 3UM-
Hee BpeMsl Irofa, Koraa Tpelyercs
OYHCTKa pabovero Mecra OT CHera
C CO3IaHMEM Yy CTBOJIa JIepeBa MpH-
SAMKa, B KOTOPOM KOHLIEHTPALUS
BBIXJIOITHBIX Ta30B OT OEH3OMMWIIBI
CO3/IaeT BPE/IHBIE YCIOBHS PAOOTHL;

— HeOOJIBIIION BEC;

— OBICTPBIi 3aIycK B paboTy MpH
MOCTOSIHHON CKOPOCTH PE3aHus;

— HU3KHE YPOBHM IIyMa WU BU-
Opauuy, CBOWCTBEHHBIC JIBUrare-
JISIM BHYTPEHHETO CTOpaHUs;

—JNEKTPONMJIa HE HYXKIaeTcs
B 3allpaBKe JOPOTOCTOSIINM TOI-
JIMBOM.

B nonHolt Mepe 3TH nmpeuMyiie-
CTBa TPOSIBISIIOTCSI TPU MIPABUIIb-
HOW OpraHM3alliy TPOU3BOICTBEH-
HOrO Tpolecca U COOIIOAECHHH
OTIPE/ICTICHHBIX PETIAMEHTOB.

K 0coGeHHOCTSIM aKKyMyJIsTOp-
HBIX MW CJeQyeT OTHECTH Hallu-
e OeCIIETOYHOIO JJIEKTPOMOTO-
pa, kotopsiit umeeT Bbicokuid KIT]]
1 HeTpeOoBaTelleH K 00CTyXHBa-
HUIO, a TaKXKe OE3MHCTPYMEHTAIIb-
HOE HATSHKCHUE PEXKYIIeH IerH.
MoiuHble nuibl 11 pyOoK yxona,
OYHCTKH CTBOJIA OT CY4YbEB U pac-
KPSDKEBKH  XJIBICTOB OCHAIAIOTCS
IIMHOW AJMHOU 35 M U pexyien
LENbIO C I1aroM 3yObeB TPU BOCH-
MBIX JIOiMa.

Lenbto pabOTHI ABISIINCH OLICH-
Ka IPOM3BOJUTEIBHOCTH YHCTOTO
IWICHUS] IIPH PACKPSDKEBKE AKKY-
MYJISITOPHOH NUIIol U pa3paboTKa
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NPEUIOKCHUH TI0  MPUMCHEHHIO
3G GEKTUBHBIX  aJBTCPHATUBHBIX

HNCTOYHHUKOB SHEPIrUu.

Oo0bekT

U METOIMKA MCCJIeJOBAHUM

[y OUeHKH TPOU3BOIUTEIb-
HOCTH YHCTOTO MWICHUS OBbUIH
MPOBEICHBI AKCTIIEPUMEHTAIFHBIC
UCCIIeIOBaHUsI, AJIs1 KOTOPBIX ObLIa
UCIOJb30BaHA  AKKyMYJISTOpHas
mwra STIHL MSA 220 co cpem-
HBIM akkymyinsatopoM AP 300S
sHeproemMkocThio 281 BT-u u Be-
com 1,8 xr [3]. Texundyeckne xa-
PaKTEPHCTUKHU HCCIIEAYEMOM K-
TPOIMIIBI IPEICTABICHBI B TA0. 2.

Pe3ynbTarhl Hccae10BaHusA
U UX 00CY:KIeHne
HccnemoBanust ~ TIpOBOAMIINCH
B 3uMHuI nepuon 2021 r. B ycio-
BUSAX Yy4EOHO-OIBITHOTO JIeCX03a
VIJITY B moc. Cesepka. Temme-
parypa OKpyXalollero BO3AyXa
cocrapisia —12 °C. IIpomsBomu-
TEJIBHOCTh YHACTOTO MUJICHUS OTIpe-
JIeTIsUTach B MPOIIECCE PACKPSIKEBKH
OCHHOBBEIX 00pa3sioB. B cooTset-
CTBHHM C IUIAHHMPOBAaHHEM 3KCIIe-
PUMCHTAa 6I)IJ'II/I IMMOJIYy4YCHbI JAaHHBIC
O CpelHEM BPEMEHH NpONHiIa f,,
¢ (ukcanmelt cpegHero auameTpa
nporuna D,,. Ilocne oOpaborku
PE3YNBTATOB IKCIIEPUMEHTA OBLIH
MOJTy4YEeHBI 3HAYCHHS CPEAHEN TIpO-
HU3BOAUTCIBHOCTU YHUCTOI'O ITHJIC-
Hus I1,,. Pe3ynbraThel npencranie-

HBI B TA01. 3.

Takum o0pazoMm, B pe3yibrare
MIPOOHBIX PACKPSHKEBOK OBLIA TI0-
JMy4deHa CPeIHss BEIMYMHA ITPOU3-
BOJUTCIIBHOCTU YHCTOI'O ITHJICHUA
Ha yposHe 40,3 cm?/c. DTa Benmuun-
Ha COOTBETCTBYET CMEHHOU IPOH3-
BOAUTEILHOCTH TIPH PACKPSIKEBKE
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Tabnuua 2
Table 2

TexHuueckas XapakTepPUCTHKA HCCIIETyEMOTO HHCTPYMEHTA
Technical characteristics of the instrument under study

[TapameTpsr
Parameters

STIHL MSA 220
STIHL MSA 220

CkopocTb pe3aHust, M/c
Cutting speed, m/sec

23,3

[Hupuna nponmia, MM
Cutting width, mm

Beicora nponmia (max), MM
Cutting height (max), mm

400

Homunansnoe nanpsoxenne B
Rated voltage V

36

Macca sl 6€3 aKKyMyJsaTopa, Kr
Saw weight without battery, kg

1,8

Bpewmst paboThl co cbeMHBIM akkymyssitopom AP 300 S, muH
Working time with removable battery AP 300 S, min

Ho 37

Bpemst paboThI ¢ paHIIEBbIM aKKYMYJISTOPOM, MUH
Working time with a satchel battery, min

Jo 290

Tum akkymymsitopa
Battery Type

JIMTHHMOHHBIN

Removable battery capacity, Ah

EMKOCTb CbEMHOI'0 aKKyMYyJISITOpa, A4

Capacity of backpack battery, Ah

Emkocts panmeBoro akkymymnsropa, Ad

311

Macca CheMHOTO aKKyMYJISITOpa, KI'
Weight of battery capacity, Ah

1,2

Macca paHIIEBOrO aKKyMyJIsITOpa, KT
Weight of backpack battery, Ah

6,9

Ta6muma 3
Table 3

HCCJ’IGZLOB&HI/IC MMPOU3BOAUTEIIBHOCTHU YUCTOI'O MMUJICHUSL

Investigation of the performance of clean sawing

Cpennuii qraMeTp

Cpenuee BpeMst

[IpouzBoauTETEHOCTD

[POIHIIA, CM HPOIIA, C YUCTOTO MUJICHHS, CM*/C
The average diameter Average cutting Productivity of pure
of the cut, cm time, s sawing, cm?/c
10 2,4 32,7
20 18,2 49,8
30 242 38,8

51 ky0. M B cMeHy Npu 7-4acoBOM
paboueii cmeHe.

Kak Ob110 yKa3zaHo BbIlIE, B Ka-
YeCcTBE WCTOYHUKA IMUTAHWS TPU-
MeHsuicst akkymyisitop AP 300S
sHeproeMkocteio 281 BTy, uTO
COOTBETCTBYET

BpeMeHH  pabo-

Thl HA OJHOM 3apsaac, 1o JaHHBIM
xommannu STIHL, 56 mumH. s
OecriepeOoiiHoi paboThl Tipu 7-ya-
COBOI paboueil cMeHe pabouemy
norpedyercsi 4 3apsHKEHHBIX aKKy-
MmyinsiTopa. B o0eneHHbI epephiB
Oyner

paboTHUKY  HEOOXOIMMO

3aMEHUTHh KOMIUIEKT pPa3psDKeH-
HBIX aKkkymyssTopoB. s Gojee
a¢¢exTuBHON paboThl Mpeasara-
€TCsl MCIOJIB30BaTh COBPEMEHHBIE
paHLEBbIE AKKYMYJISTOPBI, KOTO-
pble YCTaHABIHMBAIOTCS B CICIH-

AJIbHOM OPTONCIAUYCCKOM KHUIIETC
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C HaIJIeYHOW W TMOsICHOW (huKca-
nueit Ha cnmHe pabortHmka. Ilnma
CBSI3BIBACTCSI C  AKKyMYJSTOPOM
crielraibHbIM KaOeneM. PaHieBble
akkymynaropsl thunma AR 3000L
HUMEIOT 3HeproeMkoctb 1520 Br-u
pu Macce 9,5 KT. 3apsina paHIeBo-
T0 aKKyMyJsITOpa TOCTATOYHO JUIS
paboTHI B TeUeHHEe 7-4acoBoii pabo-
4yeil CMEHBL.
Boccranoenenne  paborocmo-
COOHOCTH aKKyMyJSTOpOB, 00e-
CIICYHMBAIOIINX IMUTAHHUE, TIPOU3BO-
JIUTCS CTIENINATILHBIMU 3apsITHBIMH
yCTpoOiicTBaMu, pabOTAOIUMHU OT
cetn 220 B u obOecrneunBaroniu-
MU TIOJNHBIA 3apsifi TIPH HampsKe-
Huu 36 B 3a 60 MUH 119 CHEMHBIX
akkymymsaropoB tuna AP300S wu
3a 250400 mMuH 11 paHUEBBIX
aKKyMyJIsTOpoB. B ycioBusix
BBITIOJTHEHUSA JIECOXO035IUCTBEH-
HBIX paboT mpoliieMa MCTOYHHKA
JNEKTPUUECKOH DHEPrUU B JIECy
pemanach IMyTeM OCHAIIECHUs Tie-
PENBIKHBIMU 3JIEKTPOCTAHIIHSIMH

JICCO3aroTOBUTCIIBHBIX  Yy4YaCTKOB

Ilencpaunn
MICKTPOHHO-ANPOMHNX Nap
C NOIMOUICHHEM IHCPIMM

PexomGuuaims
AMPOK H NICKTPOHOSB
C BRACICHHEM INCPIUM

Mcanwit
npono:umx

BBHJly UX OTJaJCHHOCTH OT CTa-
[IMOHAPHBIX MCTOYHHKOB IHEPTHU
U JIMHMHA 9ekTponepenad. Eine
B JIOBOCHHOE BpeMs psAJIOM Ma-
IMIMHOCTPOUTENBHBIX  TPEATIPHSI-
THUH OBUIO OCBOEHO IMPOU3BOJICTBO
MEPEBIKHBIX  DJIEKTPOCTAHIINN
MomHocThi0 40—60 kBT, KOTOpHBIE
YCTaHABJIUBAJIKUCh Ha IIACCH TyCe-
HUYHBIX TpakTopoB. [loBwImeHne
3p(GEKTUBHOCTH  MPOU3BOACTBA
JJICKTPOIHEPTUU B YCJIOBUAX Ma-
CTEPCKOTO y9YacTKa PEeIIanoch 3a
CYeT OTKa3a OT JKUIKOTO TOILIMBA
MyTeM TIPUMEHCHHS Ta30reHepa-
TOPHBIX MOTOP-TEHEpPaTopoB, pa-
OoTaromMX Ha TBEPAOM JIpPEeBeEC-
HOM TOIUTUBE, KOTOPOrO BCErnia
B M30bITKE. B MOBOCHHEIN TIepHon
Tonpk0 Ha OHEXKCKOM MAaIIHHO-
CTPOUTEIILHOM 3aBOJIEe OBLIO TPO-
n3BeneHo 6onee 1000 MOOMITBHBIX
ra3oreHepaTopHbIX  yYCTAHOBOK.
C nukBupanued neduuura >Kui-
koro TomuBa B 50-60-x rogax
MPOIUIOT0 Beka paboThl 1O CO-
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TOPHBIX YCTaHOBOK OBLIH TIpeKpa-
uieHsl [4].

B Hacrodiee BpeMst A peiie-
HUS TIPOOIEMBI WCTOYHHKA OJIEK-
TPUUYECKOTO TOKA B YCJIOBHSAX JieC-
HOTO MacCTEepPCKOTO y4acTKa MOYKHO
paccMOTpeTh Tak Ha3bIBaeMEbIC
aJbTepHATUBHBIC UCTOUYHUKH. B Ka-
YeCTBE MPHOPUTETHBIX JUIA yCIO-
BUI Ypaja MOXXHO PEKOMEHI0BATh
COJIHEYHBIE TMaHEIN WM TepMore-
Heparopsl, paboTaromye Ha OCHOBE
npunuuna Ilenstee [5]. IlpunHim-
NUajbHas cxeMa Mpe/CTaBlieHa Ha
puc. 1.

[Mpuyem ecnu comHeuHblE Oa-
Tapen He O00ecne4ynBaloT IOCTO-
SHHOW 3apsAAKH  aKKyMYJISITOPOB
B CWJIy TPUPOTHBIX TPHYHH, TO
3JIEKTPOHHBIE  TEPMOTEHEPATOPBI,
YCTaHOBJICHHBIE HA TOpAYeH TO-
BEPXHOCTH, HAIlpUMep APOBSIHOU
MeYH, MOTYT padoTaTh B YCIOBHSX
JIECHOTO MAaCTEPCKOTO yJ4acTKa Kpy-
IJIOCYTOYHO U HE3aBUCHMO OT CE€30-
Ha, MCIOJIb3Ys B KaUeCTBE TOTLIMBA

necocednbsle  orxoapl. [IpmMepom
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Puc.1. [IpuHnunuaneHas cxema 3apsiHOrO YCTpOcTBa

Fig. 1. Schematic diagram of the charger
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CepUHHOro arperara Jyisi 3apsii-
KA aKKyMYJITOPDOB MOXET ObITh
paccMorpeHa nieub «HmUrHpKa
[6], cocTaB 3apsTHOTO yCTPOKCTBA
MPEJCTABIICH Ha puUC. 2.

I'naBHbIH

HCOOCTAaTOK  JJICK-

TPOHHBIX TEPMOIE€HEPATopoB —

®

©,
— e ——

|

Huskuii KI1J1, B ycrmoBusX 1ecHOTO
MacTEepPCKOr0 y4yacTKa HUBEJIUPY-
eTCsl OOMIIEM JPEBECHOTO TOILIH-
Ba. Ha ocHOBe omnucaHHOH BblllIe
eyl MOXET OBITh INpelUIoKeHa
KOHCTPYKLHUS YHUBEpPCaTbHON

9HEPreTUYECKOM TEII0BOM KOJIOH-

l o

Puc. 2. CocraB 3apsitTHOrO yCTPOUCTBA:
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HBI, paboTamieil Ha JAPEeBECHOM
TOIUIMBE W OCHAIIECHHOW aKTHB-
HOM TEIJIOBOW IMJIMHIPUYECKON
MOBEPXHOCTBHIO JUISI pa3sMEIIECHUS
AJIEKTPOHHBIX TEPMOTCHEPATOPOB.

1 — sHEpromeys ¢ TEPMOreHepPaTopoM; 2 — KOHTPOIUIED; 3 — MHBEPTOP; 4 — OaTapelHbIi OII0K

Fig. 2. The composition of the charger:

1 — an energy furnace with a thermogenerator; 2 — a controller; 3 — an inverter; 4 — a battery pack

BriBoabI

1. IlpumeneHue AEeKTPOITIIT IS
BBIIIOJIHEHHUSI ~ TEXHOJIOTMYECKOTO
Ipoliecca BEAECHUS JECHOTO XO035ii-
CTBa TIO3BOJISIET B COBPEMEHHBIX
YCIOBUSIX CHHU3UTh HEraTHBHbIC
¢axropsl (mryMm, BUOpaumsi), nei-
CTBYyIOIIME Ha pabOTHHUKA, a TaKXKe
OTKa3aTbcs OT JOPOTOro >KUIKOTO
TOTUTUBA.

2. llpoBeneHHbIE TEOPETHIECKIIE
1 SKCIEPHMEHTAJIbHBIE HCCIIeI0Ba-
HUS TIOKA3aJIM, YTO JOCTATOYHBIH

YpPOBEHb MPOU3BOAUTEIBHOCTH
tpyna — 40,3 cm?/c, KOTOpBIii MO-
JKET OBITh JIOCTHUTHYT TIPH TIPO-
(eccuoHaIbHOM  MCIOJIB30BaHUU
SNEKTPONMI Ha pyOKax yxona B
TOHKOMEPHBIX HacaxaeHusx. [Ipo-
W3BOAUTEIBHOCTh YHCTOTO IHJIE-
HUSl 3JIEKTPONUIIBI COOTBETCTBYET
MAcTIOPTHOMY ~ 3HAUEHHIO  ATOTO
napameTpa At Oenzomnunsl «Kpo-
Ha-202». [lanbHelnee coBepleH-
CTBOBaHME OJJIEKTPONMI U aKKy-

MYJIATOPHBIX CHUCTEM  IIO3BOJIACT

CnHCcoOK HCTOYHHUKOB

clieaTh BBIBOJ O MEPCIEKTHBE HX
NPUMECHEHUS! JUT CHIDKCHHUS yIiie-
POOHBIX CTOKOB B JICCHOM XO3STH-
CTBe.

3. HaubGomnee 3 eKTHBHBIM
3apsAHBIM YCTPOMCTBOM JUIsI BOC-
CTaHOBIICHHsI PabOTOCIIOCOOHOCTH
AKKyMYJISITOPHBIX OaTtapeil Moer
OBITh PEKOMEHI0BaHa SHEPreTude-
CKasl TeIIOBasi KOJIOHHA, OCHAIIICH-
Hasl JICKTPOHHBIMH TEPMOTCHEpa-
TOpamH, pabOTAIOIIMMH HA OCHOBE
npuHnumna [lensTbe.
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