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Hauano Teopuu Cocrosnuii TpancnoptHbix [loTokoB. BeiBoa
N Pemenue YpaBHenuit CoCTOSHUM

By ITpodeccop B.1U.I'yk

abcmpakmHbIl - VI3 MO3WIMH TEOPHH CHCTEM JIBH)KEHHE TPAHCIIOPTHOTO ITOTOKA SIBJISIETCS
OeCIpephIBHBIM HM3MEHEHHEM €ro COCTOSIHHS, YTO B YIPOIIEHHON (opme mpeacTaBiseT coOou
MEpPEMEHHYIO (BEKTOp) M BMECTE CO BXOAHON HH(pOpMarueld (MHTCHCHBHOCTHIO HIIH CKOPOCTHIO)
MOJTHOCTBIO  OTpEAETSeT JWHAMHUKY TPAHCIIOPTHOTO TOTOKa. [loaToMy, eciam paccMaTrpuBaTh
TPAHCHOPTHBIN TOTOK caM 1o cebe, 0e3 BXOJHOW WHTCHCUBHOCTH WJIM CKOPOCTH, TO 3HAHHE COCTOSHHSI
MOTOKA B i-MUIMOMEHT BPEMEHH (BMECTE CO 3HAHHEM CTPYKTYPbl M IapaMEeTpPOB) JOCTATOYHO IS
TOrO, 4YTOOBI TPEAYCMOTpETh ero Oyaymee jaBwxkeHue (moBeneHue). HauanmpHble — ycinoBus
nruddepeHaIbHOTO0 ypaBHEHHS TakKKe OyAyT SBISATH cOOOW Bekrop cocrtosHus [37, 41, 64,
65].IToHsiTHE COCTOSIHUE TECHO CBSI3aHO C MOHSATHSAMH TUI KOJICOAHHMI WM rapMOHUKa. Yepes To, 4To
COCTOSIHME OOBEKTa HE TOAJACTCS HEMOCPEICTBEHHOMY H3MEPEHHMIO, a H3MEpseMble BEIWYHHBI,
W3MEHSIOTCS MPETSTCTBUSIMH, COCTOSTHIE 00bEKTa MOKET OBITh TOJIBKO OLIEHEHO.

GJRE-J Classification . FOR Code; 091599, 010106
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Noncommercial 3.0 Unported License http://creativecommons.org/licenses/by-nc/3.0/), permitting all non commercial use,
distribution, and reproduction in any medium, provided the original work is properly cited.



Hauvano Teopuu Cocroguun TpaHCHOPTHBIX
ITorokoB. BeiBoa M Penienue YpaBHEeHUM
CocTostHum

IIpodeccop B.U.I'yx
aﬁcmpal\"mubu? - U3 NOo3ulUM TEOpUH CHUCTEM [IBUHKCHHE npenaTCTBUAMM, COCTOsSIHHE 00BbEKTa MOKET OBITh TOJIbKO
TPAHCHOPTHOIO MOTOKA SIBJISIETCS OecripepbIBHBIM  OLIEHEHO.

H3MeHEHHEeM €ro COCTOSIHHSI, 4TO B YNpOIIeHHOW ¢opme
nmpeacTaBisieT €060l mepemennyio (BeKTOp) W BMecTe CO
BXO/HOH HH(pOpMauuell (HHTEHCMBHOCTBIO WJIM CKOPOCTHIO)
MOJIHOCTBIO OmpesiesieT THUHAMHKY TPAHCHOPTHOIO MOTOKA.
IHoaToMmy, eciu paccMaTpUBAThL TPAHCHOPTHBIA MOTOK CaM IO
cebe, 0e3 BXOAHOII MHTEHCHBHOCTH WJIM CKOPOCTH, TO 3HAHHUE
COCTOSIHMSI MOTOKA B i-MUIMOMEHT BpeMeHu (BMecTe CO
3HAHMEM CTPYKTYPbI M MapaMeTPOB) JOCTATOYHO /s TOrO,
4TOOBI npegycMoTpeTh ero Oynyuee JABMIKeHHe
(noBenenne). HauanpHbie  yciaoBusi  Ju(epeHHaILHOrO
YPaBHeHHsl Tak:ke OyayT fIBJIATH c000W BEKTOP COCTOSIHHSI
[37, 41, 64, 65].IMousitue cOCTOSIHHE TECHO CBSI3aHO C
NMOHATUAMH THI KoJe0aHMil Wi rapmoHuka. Yepes 10, 4TO
cocTOsiIHHe 00beKTa He TMOoJJaeTcs HemocpeICTBEHHOMY
H3MEpPeHHI0, a u3MepsieMble BEJIHYHHBI, H3MEHSIOTCS

d o0
dt ox

d o

2 [Cdh -
di ol

— [ Jdx ——dex+—j dx + dex——dex

dek+ﬁjldk+
OM oL J

BBeacHue

ak ykaseiBaercsi B [19] B oOmeM 3HaYeHUH
K«COCTOHHI/Ie CHCTEMBI B MOMEHT [BJISCTCS TaKUM

HabOpOM JIaHHBIX O MOBENCHHUH CHCTEMBI, KOTOPOTO
BMECTE€ C HEKOTOPHIM BO3MOXXHBIM BXOIHBIM BIIHSHHEM,
3aaHHBIM TpU [,<[<[/, DOCTATOYHO IJsi OJHO3HAYHOIO
OIpEe/ICNICHUsI UCXOAHOro curHanma mius f,< [ <t j mpu
T000M £>1) »,

Jnst  TpaHCIOPTHOTO  TIOTOKA,  OMHCHIBAEMOTO
i GepeHnaTbHEIME  YPaBHEHHSMH TIEPBOTO  TTOPSIIKA,
HayaJbHOE YCIOBHE B MOMEHT [ 0yIET COCTOSHHEM TIOTOKA
B MOMEHT /.

(1.1

ijldx:ijm- (12)
dt” O dt

0
Qdex:JV;—dexzo;ﬁjldxzf | Odx = Ox; @1
ox ox ox  C C
0 . o . 0 .1 A 1 A
—|CdL=CN; =—[Cdrh=0;— | —=d\h =— = 2.2
o o AN 1570
roe x-muctanmmsi, dx w V' — Ckopocth, J — WM 3aMellas
WHEPLUUOHHOCTD, C- Haps)KECHHOCTD, - KOJIMYECTBO .
nmoroka, (Q— IUIOTHOCTb, /Mi- HHTEHCUBHOCTB ITOTOKA. JV(t) + QV(t) = N(t) ' ans (20,
Cootnomenne (1.1),(1.2) u (2.1),(2.2) OGynem

paccMarpuBaTh Kak ~CTaHAapTHYI (OpMy COCTOSHUS,
MOTOMY 4TO BhIpaxkeHue (1) sBIsSeTCS ypaBHEHHEM
COCTOSIHUS, a BBIpaXKeHHUE (2.) — ypaBHEHHEM THIIA BXOJ —
COCTOSIHHE — BBIXOJ.

Jlanee paccMOTpUM ypaBHEHHE JIBIXKEHUS TTOTOKA BHJIA

dv

I V=N, A >0, (3)

asmop . OOKMOp MeXHU4eCKUx Hayx.

OTCroJ1a

V(t) =—(J2V(t)+;N(t), ans >0

t
V() =V(©0)+] } e QIIN(t)dt A 120, (4)
0

Ckopocts V{0) w BXomHas HWHTEHCUBHOCTDH
OJTHO3HAYHO OIPEAENISIOT CKOPOCTh MOTOKa V{Z) ipu mo6om
t >0. Taxxe, 3amaBas ckopocTb V(%), mo0yi0o mepeMeHHyo
BCJIMYMHY TPAHCIIOPTHOT'O ITOTOKA ONPEACTINM 1 TaK:

Ny (D =QV(t), Mt =IV(t) (5)

© 2013 Global Journals Inc. (US)
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IMosToMy ckopocTh [/ Ha moaxoe K MEepPEeKpPecTKy
MOYKHO Ha3BaTh COCTOSHHEM TPAHCIIOPTHOIO MOTOKA B 30HE
YYaCTKOB YJIWII W JOPOT C TPEMSATCTBUAMHU (IEPEKPECTOK,
[TOIBEMBI, 3HAKH U T. IL.).

W3BeCTHO, YTO COCTOSHHE — TIOHATHE aOCTPAKTHO
M MOXeT OBITh IIPEJCTABICHO pPAasHBIMH CIIOCOOAMH.
[MosTomy, yunThiBas pekomenaanuu [19, 66], nagum obiuee

OmpesiesiecHne  COCTOSHHUIO  TPAHCIOPTHOTO  IOTOKA!
COBOKYITHOCTh ~ JaHHBIX,  KOTOpPBIE  XapaKTEepU3YyIOT
TPAHCIOPTHBIM TMOTOK KaK [IUHAMHYECKYIO CHCTEMY,

Ha30BEM COCTOSHHEM TPAHCIOPTHOTO IIOTOKA, KOTOPBIi

JIOJDKEH yJIOBIIETBOPSITH TAKKE J[BA YCIOBHUA!

1. Jlas mo60ro BpeMeHH [COCTOSHUE MPH [/, ¥ 3aaHHBIX
dopmax (BONHBI) (DYHKIMHA BXOAHBIX HHTEHCHBHOCTH
WIH CKOPOCTH, KOTOpPBIE OIpeeNeHb! A [ U Jajiblie,
OJIHO3HAYHO ONpeJeNseTcs Al Jro00ro BpeMenu [ >1; .

2. CocrossHHE B MOMEHT BpeMeHH [ U BXOjaHasd
HWHTEHCHBHOCTh WJIM CKOPOCTh mpu [ (WM ux
MPOU3BOJHBIE) OMNPENENSIFOT OJHO3HAYHOE 3HAUCHHUE
000N TMEpEeMEHHON TPAHCIOPTHOI'O IOTOKAa BO
BpEMEHU /.

IIpy fOBWKEHMM TPAHCHOPTHBIX MOTOKOB Ha
TFOPOACKHX YJIMIAX U AOPOrax Ajsl ONPENEIeHUsI COCTOSHUS
IIOTOKA TaKKe HE0OXOMMO 3HATh CTPYKTYPY CBETO(OPHOTO
LUKJIA, @ HA MarucTpaisix C HENPEPBIBHBIM IBM)KEHHEM —
TUI TIEPECeYCHUs] B PA3HBIX YPOBHAX WM HaIN4HE
MIOBOPOTOB C MAaJbIMH DPaAWyCcaMH, KPyTbIE IMOJBEMBI U
TOMY MOJJOOHOE.

TakuM 00pa3oM, TMOHSTHE COCTOSIHHS SIBIISETCS
OCHOBHBIM M (yHIAMEHTAJbHBIM  IIOHATHEM  H
dopmynupyercs:  «/laHoe  COCTOSHHE  TPaHCIOPTHOIO
[IOTOKa B MOMEHT BPEMEHH [# BC€ BXOJIHBIE BEJIMYMHBI
(MHTEHCHBHOCTb WITH CKOPOCTb), KOTOPBIE OMpPEeeieHbl s
BPEMEHU [} Janblile, NOJHOCTHIO ONPEAEISIOT MOBEICHHE
TPAHCHOPTHOTO MOTOKA IPU BCeX [ >fy».

Bynem pasnuyars cornmacuo [19; 66] Takue Bumb

COCTOSIHUH .

1. HyneBoe cocTosiHHE, KOTOPOE OTBEYAET OTCYTCTBHUIO
JIBUJKEHUST TPAHCIIOPTHOTO TIOTOKA M XapaKTEPU3yeTCst
JIByMS BUJIAMHU:

a) mycras I0pora;
b) sarop.
U B oM, u B apyrom ciayuae V()= 0, V(1)=0.
2. TlocrosiHHOE COCTOSHHE TPAHCIOPTHOTO IOTOKA, MPH

KOTOPOM MHTCHCUBHOCTH B JIFOOOM CEUEeHHH U CKOpPOCTBH
Ha Jr000M YYJaCTKE OOPOIru OCTArOTCS HEU3MEHHBIMU B

TCUCHHUC KakK er,Z[HO JJINTCIIBHOT' O HpOMC)KyTKa
BpeMeHI/I, TO €CThb
dv dN
dt dt dt
3TO HOCTOHHHLIP'I pe)KI/IM JABHXKCHUSA

TPAHCIIOPTHOTO TOTOKAa MO YJIWYHO- IOPOXKHOHM CEeTH mHpu
MOCTOSTHHBIX 3HAYCHMSAX WHTEHCHBHOCTH C IIOCTOSIHHOM
CKOPOCTBIO.

2013 Global Journals Inc. (US)

3. CocrosHue paBHOBECHs SBISETCA PAa3HOBHIHOCTHIO
OTMCUYCHHBIX BbIIIC COCTOHHHﬂ, Korjga OTCYTCTBYIOT
U3MEHEHUs WHTCHCUBHOCTH, CKOPOCTH, JOpPOTH H
OJIMHAKOBBIC YIPABIISIIOLINE BIVSHUS BOJUTEICH.

ITockonbky B peaqbHOM TPaHCIOPTHOM IIOTOKE

BCCraga HMMCKHT MCCTO @nyKTyaunn HUHTCHCUBHOCTHU U

CKOPOCTH, pa3HbIE 3JIEMEHTHI TOPOJCKHX YIHUII U AOPOT H

pa3HbIe YNPaBIAIOIINE BIMSHHUS BOAMTENCH, TO COCTOSHHE

PaBHOBECHSI MOKET OBITh YCTOHYMBBIM MIIH NU3MEHUHBBIM.

4. Tlepmommueckoe COCTOSTHHE, 910 HanOoJee
CBOHCTBEHHO TOPOJICKOMY JABMXEHHIO HA YIMYHO-
JIOPO’KHBIX CETAX C MOAYJIMPYEMOM JUIMHOM NEpEeroHa u
W30JIMPOBAaHHBIM PEryJIupoBaHHeM. B ntore auxeHue
MOTOKA IEPHOIUYECKH OCTaHABINBACTCS.

PacuerTs,
TPAHCIIOPTHOTO  COCTOSIHUS
OyleM BBINONHATH C

CBSI3aHHBIE c onpeneIeHueM
YIAUYHO-JOPOXKHBIX  CETEH,
MOMOIIBI0  CXEM  3aMelIeHHUS,
COCTaBIEHHBIX W3  OJHOTHIIHBIX  HACATH3HPYIOLINX
aneMeHTOB  (rpadoB  CBs3M), KOTOpBIE  OTOOPaXaroT
HanOoyee XapakTepHbIE CBOICTBa JJIEMEHTOB  CETH,
HE3aBUCHUMO OT HUX JCHCTBUTEILHOTO  Ha3HAYeHUs.
KonnyecTBeHHas XapakTepUCTHKa ATHX CBOMICTB Jaercs
YHCIOBBIMH 3HaUEHHUsIMH mapamerpos [112].

B cxeme 3amemieHus IO00H YIHYHO-TOPOKHOU
CeTH U300paXaloTcs BCE YYacTKM M XapakTepHbIC
TepeceueHs] ATOH CeTH, HO 3a BHEIIHUM BHIOM CXeMa
Oyzer 3aMeTHO OTIMYaThCAd OT CXEMBI CETH, IOCKOJIBKY B
KaXXJIOM DJIEMEHTE PaCCMOTPEHHON CETH MOTYT M3MEHATHCS
YCIIOBHSI IBHKEHHUS TPAHCIOPTHOTO IMOTOKA, YTO TPeOyroT
COOTBETCTBYIOIIETO OTOOPaKEHHUS B CXEME 3aMEIICHUS.

Ha puc. 1 mnpencraBieH npumep 3amMelleHHs
neperoHa ymuipl. Cxema 3aMeIIeHHs MOXKET OTOOpa)xarh
SBIICHUS B COOTBETCTBYIOIIMX 3JIEMEHTAaX PEAJbHOW CEeTH
JIMIIb TPUOJIU3UTEIFHO, C TOW WM JPYrod CTEICHBIO
TOYHOCTH. [IpyW pelreHHH MPAaKTUICCKUX 3a/1a4 TMPHICTCS
BBIOMpaTh Haubojee IPOCTyI0, HO NPHEMIIEMYIO CXEMY
3amereHus. [loaToMy cocraBieHne Takod cXeMbl Oyzaer
HanOoJjiee OTBETCTBEHHOW omepanueil Npu BBITOJHEHUU
pacuera. Cxema 3aMEHICHHS IIO3BOJSET  OMPEHCIUTH
mapaMeTphsl peXuMa JUIsl JTF000TO BIIEMEHTa CETH ITyTeM
HaOIrONeHUI u HU3MEPEHUH, a TaKxKe nenaTh
MOJICIIPOBAHUE DJEMEHTOB VIHWI[, JOpPOT W CeTew.
OCHOBHBIMHU 3JIEMEHTAMHU TPAHCIOPTHBIX CXEM 3aMEIICHHUS
(mmr  mpocro cxeM) OyayT 3amlaHbl HHTCHCHBHOCTH,
pacyeTHble  (pa3pelieHHbIE) CKOPOCTH  aBTOMOOMJIEH,
IUIOTHOCTh MOTOKA M €r0 MPOE3IKAEMOCTh (TMHAMHYECKHIA
rabapur). M3BeCTHO, YTO TPAHCIOPTHBIA MOTOK SIBISIETCS
CJIOKHOW CHUCTEMOM C SIPKO BBIPAKEHHOM HEJMHEHHOCTHIO.
OnHako B JaHHOM [OKJIaJ€ CHUCTEMa «TPaHCIOPTHBIN
MOTOK» pacCMaTpUBaeTCs Kak JUHEHHas U3 TaKUX MPUYUH!

BO-TIEPBBIX,  XapaKTEPUCTUKH  TPAHCIOPTHOTO
MOTOKAa MMEIOT JIMHEWHBIH XapakTep B ONpeAeNeHHBIX
00J1acTAX U3MEHCHHS MTapaMETPOB,

BO-BTOPBIX, JleTanbHOE MaTeMaTU4eCKOe
UCCIICIOBAaHNE JIMHEWHBIX CUCTEM JOCTAaTOYHO MPOCTOE, B
TO BpeMs Kak aHamu3 Ooiee  OOIIEH  CHUCTEMBI
TPAHCIOPTHOTO MOTOKA (rOpojia, CTPAHbI) MOXKET OKa3aThCsl



HEBO3MOXXHEIM. M3BECTHO, 4YTO IIOHATHE JIMHSHHOCTH

O3HaYyaeT HaJuurue HEKOTOPOTO BHJIA MPOMOPIMOHATBEHOCTH

MEXy BXOJHBIMU M UCXOJHBIMU TTIepeMeHHbIMU [19].
Hayano nBukeHHs] TpaHCIOPTHOTO MOTOKA IMOCIE

Ecnu  BXomHas mepeMeHHash (MHTCHCHBHOCTb)
HyJIeBasi, a pPeak[us CHCTEMbl, OTIMYAIOMIAsCS OT HYJIA
(ckopocTh aBTOMOOWJICH, KOTOpbIC MPOLLIH IEePECCUCHUsI
JOPOTH paHbllle, HE PaBHACTCS HYJIO), TO 3TA pPeakuus Ha

BKIIFOYECHUS «3€JICHOT'0» CHUIrHaJla COBIIaZAa€T C HyHeBBIM HYJIEBOEC BXOJHOC BJIUAHUC SIBJISICTCS CAUHCTBCHHO
COCTOSIHUEM, HOTOMy peaKI_[I/ISI Ha HyHCBOC BXOOHOE BO3MOKHOM peaKHI/Ieﬁ JUISL JAHHOT'O HAYAJIBHOTO COCTOSHUSA.
BO3zielicTBUEe (HA OTCYTCTBHE aBTOMOOMIICH) HyleBas  AHAJIOTHYHO ONPENEIHM PEAaKIUIO Ha HYJIEBOE COCTOSHHE,
(CKOpPOCTB TIOTOKA PABHSACTCS HYITIO). KaK pEaKLUI0 TPAaHCIHOPTHOTO IMOTOKA Ha IPOU3BOJIBHOE
BXOJIHO€ BJIUAHUEC IIPpHU HyJ'IeBOM Ha4YaJIbHOM COCTOSHHUH.
{ N
N(’-) ) vBeruuenue niomHocms Q A
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Puc. 7. IlpencraBieHue eperoHa yiIHIbl ¢ OJHOH MOJI0COH NBIKEHUS] 0000IIEHHBIMU ITapaMeTpaMHt TPAHCIIOPTHOTO
MOTOKA: &) CXeMa MeperoHa ¢ y4eToM ero JUTHHBI, CXKaTHeM MOTOKa Ha BBIXO/e (0KOJIO CBeTO(hOpa) U CBOHCTBAMHU
WHEPLUHOHHOCTH; ) cxeMaTnueckoe H300pakeHne MeperoHa; B) IMHEHHbIH rpaduk cBsi3eil meperona: 1 — ysen

nHTEeHCHBHOCTH, O — y3€1 CKOpOCTH

Ecnmu  BxomHas mepeMeHHas (MHTEHCUBHOCTB)
HyJIeBas, a peakUMsl CHUCTEMbl, OTIMYAIOIIAsACA OT HYJs
(ckopocTh aBTOMOOWIIEH, KOTOpbIE MPOILIM MEPEeCeUeHUs
JIOPOTU paHbIlle, HE PABHIETCS HYIIO), TO AT PEakius Ha
HYJIEBO€ BXOJHO€ BIUSHUE SIBISIETCS  €JUHCTBEHHO
BO3MOJKHOU peakIuer Ui JaHHOTO HaYaJIbHOTO COCTOSHUS.

AHAOTUYHO ONpEJEeIUM pEaKLUUI0 Ha HYyJIEBOE
COCTOSIHWE, KaK pEaKIWI0 TPAaHCIOPTHOTO IIOTOKa Ha
MIPOU3BOJIFHOE BXOJHOE BIMSHHUE TIPU HYJIEBOM HAadallbHOM
COCTOSIHUU. YPaBHEHHUSMH  COCTOSHHUS ~ TPAHCIIOPTHOTO
MOTOKa Ha30BeM JIIOOYI0 CHCTEMY YpaBHEHHH, KOTOpas
ONpEJIENSIET PEXKUM €T0 JIBUKECHHUSI.

B Gonee y3xoM 3HaueHHMH, YpaBHEHUE COCTOSHHS
SIBISIETCSL  CHCTeMO# G QepeHIHalbHbIX  ypaBHEHUH
nepBoro mopsiaka (tabn.1), peleHHOW OTHOCHUTEIBHO
MIPOU3BOJIHBIX .

Meron aHanmuza  YJIUYHO ceTy,
OCHOBAaHHBII Ha COCTaBJIEHUHM U PEIIEHUU CHCTEM
mubdepeHIMaTbHBIX ~ ypaBHEHHH  IIEPBOrO  IMOPsAKA
(YpaBHEHHUH COCTOSIHHS), SABJISETCS METOAOM MEPEMEHHBIX
cocTosiHui [66].

JIOPOXKHOM

JuddepeHunansHple ypaBHEHHs IEPBOTO TOPSIKA
ONMCHIBAIOT, KaK YCTAHOBJEHO paHblle, W3MEHEHHA
WHTEHCUBHOCTH W CKOPOCTH JIBW)KEHHS TPAHCIIOPTHOTO
NOTOKA Ha Pa3HBIX Yy4YacTKaX YJIUYHO HOPOXKHOH CeTH,
KOTOpbIe BO3HHKAIOT B PE3yJbTaTe KOMMYTAIUH, TO €CThb
BBIXOJy WM BXOJYy 4YacTH aBTOMOOWIEH IIOTOKa Ha
HepPeKpecTKax, MPUMBIKaHUAX, II0AbEMAX U Bhe3ax.
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TU(SJLIZ)I[I 7. ypaBHeHI/ISI JABHXXCHUA aBTOMOOUIEH U U3MEHHUEUX KOJIHUYECTBA B IIOTOKE

YpaBHeHus
N n/n =
WU3MEHEHNE KOIMYECTBA ITOTOKA | JIBIDKEHHE aBTOMOOMIIEN B IIOTOKE
1 Oo01iee ypaBHEHHE
2 2
cd%i@Jﬁ:m) de‘+Q@+i=N(t)
> Qdt J dt dt C
dN N A av X
. C—+—+==V{(t J—+0V+—==N
1.2 A, (1) dt+Q = ()
2 B Hayajie MMoTOKa
d*n d’x
2.2 C‘szV(t) cht/zN(t)
3 B IIOTOKE
2 d2
31 cflti‘+§=r/(t) J;+2=N(t)
32 ¢ v JY X N
a J d C
4 B KOHIIE HEIJIOTHOT'O IOTOKA
2 2
4.1 cd%&:o Jd—f+i=o
dt J dt C
4.2 ety A
dt J dt C
5 B KOHIIE€ INIOTHOT'O IMMOTOKA
d’» ld. A\ d*x dx x
5.1 C == J—+0—=+==0
> Qdt J dr? Q d
AN N A
5.2 C—+—+—=0 Jd—V+QV *oo
dt QO J dt

Ha wmarmctpanmsix ¢ peryaupyeMbIM IBIDKEHHEM
KaX/IbI IIEperoH — 3TO Mpoe3xkas 4acTb, KOTOpask COCTOUT
U3 TpeX DSJEMEHTOB. Yy4YacTKH, TJ€ HPOHCXOJUT pas3roH
aBTOMOOMJIEH M  CKAalIMBaeTCsd  HMHEPLUUOHHOCTh U
JIOPOXKHBIN TIOTEHIMAI;, yYacTKH JBW)KEHHS aBTOMOOWIIEH,
I7ie MIOTHOCTh TPAHCIIOPTHOIO NMOTOKA ABJSETCS OCHOBHBIM
COTIPOTHBIICHHEM JUIS JBWMXKCHHUS aBTOMOOWIIEH; YYacTKH
TOPMOXKEHUsI M CKOIUIEHHS  HANpsDKEHHOCTH U
TPaHCIOPTHOTO MNoTeHIMana. Ha ydacTkax ¢ MIOTHOCTBIO
0OBIYHO HAONIIOAAETCS TIOCTOSIHHBIA PEXUM  JABHKEHUS
TPAHCHOPTHOTO IIOTOKA, a4 Ha YYacTKax C pasrOHOM H
TOPMOKEHHEM — TIEPEXOJHbIE PEXKUMBI, 3TO YYaCTKH
BBIXOJla W BXOJa Ha mepekpecTkax. [Ipm mepexomHOM
peXHUMe BUKEHUS MHTEHCHBHOCTb U CKOPOCTH JIBHKEHHS
Ha BCEX y4YacTKax YJIHIl U JOPOT CYHIECTBEHHO OTIMYAETCS
OT 3HA4YCHHS HWHTCHCUBHOCTH U CKOPOCTH IIOTOKa IMIpH
MIOCTOSIHHOM pEeXHMeE JBIDKEHMs, KOTOpOe IPHUBOAUT K
HapyUICHUIO HOPMaJIbHOW pabOoThl aBTOTPAHCIIOPTA M JaXKe
x JTIL

© 2013 Global Journals Inc. (US)

Ha ropoackux marucTpaisix C peryiaupyeMbIM U
HeperJ'lI/IpOBaHHBIM JBHXKCHUCM HpI/I paSHOM paCCTOHHI/II/I
Me>1<11y HepereCTKaMH nu paSHBIMI/I HeKOOp)II/IHI/IpOBaHHI)IMI/I
[UKJIAMU BKJTFOUCHUSI CHTHAJIOB CBETO(POPOB UMEET MECTO
HENepUOANYECKOE U3MEHEHUE CKOPOCTH U MHTEHCHBHOCTH,
U MOTOMY TEPEXOJHBIH PEXHM JBIKCHHS aBTOMOOWICH
SIBIISICTCS OJTHUM M3 OCHOBHBIX PEKHMOB.

Kak yxKe OBLIO IMOKAa3aHo, 3HAYCHHUC
WHTEHCUBHOCTH W CKOPOCTH Ha JIFOOOM TEeperoHe yJIMdHO-
JIOPO’)KHOM C€TH, MX NPOM3BOJHBIE B HayalbHbIH MOMEHT
BPEMEHHU [ OTpeneNnsroTcss HE3aBUCUMBIMUA HadalbHBIMU
YCJIOBUSMH. CKOPOCTBIO Ha BBIXOJE M3 TEPEeKpecTka Hu
WHTEHCUBHOCTBIO Ha yYacTKax BXOJa Ha MEPEKPEecTOK, a
TaK)Ke MapameTpamMu (TPAaHCIOPTHBIMH XapaKTEPUCTHKAMHU
TCOMETPUYECKUX IJIEMEHTOB, POMYCKHON CITIOCOOHOCTBIO U
CKOPOCTBIO CBOOOTHOTO JBHKCHHUS) B MOMEHT BPEMCHH [,
CrnenoBareibHO, Jt00asi WHTCHCUBHOCTh WIIM CKOPOCTH Ha
TOPOJICKOW MarucTpainy npu />[MoxeT ObITh Hali/ieHa 10
W3BECTHBIM HAYalbHBIM JIAHHBIM B MOMEHT /M HM3BECTHBIM
3aKOHAM M3MCHEHUS HHTCHCHUBHOCTH U CKOPOCTH.



CkopocTh Ha BBIXOJE M3 IIepeKpecTka U
WHTEHCHBHOCTh Ha BXOJle HEOOXOJIUMO paccMaTpHBaTh Kak
OCHOBHBIE MEPEMEHHBIC, YTO XapaKTEPH3YIOT COCTOSIHHE
TPAHCIIOPTHOTO IOTOKA, MOTOMY YTO APYTHE TEPEMCHHBIE
3aBUCST OT HHX.
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Design and Performance Evaluation of Solar
Water Distillation Plant

Md. Zargistalukder “, Avizitbasak Foisal °, Anmed Siddique ® & Dr. Mohd. Rafiqulalambeg ©

Abstract - Pure water is most essential for human life. But it is
not available and rare in most of the place in the world. Pure
water is not only important for drinking purpose but also for
other issue such as boiler make up or feed water, distilled
water for medical uses etc. Hence purifying water is the
demand of time. Water purifying is an energy consuming
process but our conventional energy resource is limited. In
that case alternative renewable energy resources can give us
better solution. Solar energy is available resource and gives an
optimum solution for this experimental purpose. Designed
solar water distillation plant has two parts. Upper part is made
by glass and a copper plate for absorbing heat inside it.
Proper Insulator is attached behind this arrangement. A small
container is linked below it by a small elbow, condensed pure
water stored in this container. The lower part is made by
cellulite. The cellulite box contain wick. This wick spread from
the ground to the backside of copper plate. The wick absorbs
the ground water and conveys it up to glass box where this
water is evaporated in presence of solar energy. Total system
is completely air tight. This plant works quit well but its
performance is most depended on wick material. A composite
wick material can gives better result. The overall efficiency is
satisfactory and can be increase by using more good wick and
proper airtight arrangement.

Keywords : solar energy, solar, water distillation plant.

I. [NTRODUCTION

= nergy is most important fact for modem
=== civilization. Human developments become more
L ACCElerate when proper utilization and conversion
of energy get more importance. From the very beginning
of the world energy is utilized in various ways. So not
only development of utilization process but also proper
development of conversion process is important. By
reducing loss of energy during conversion process,
sufficient amount of energy can be saved.

One of the core elements of life is water, which
existence increases the probability to found a life. About
three-fourth of world are submerged by water but main
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question is “how much is useable?” For proper
utilization of water some special techniques are required
which can purify the water at useable format. With those
special techniques energy resource is the basic
requirement but limited conventional energy resource
through a great challenge during use it. Hence a generic
solution becomes the demand of time by which
dependency on conventional energy resource is
reduced. As a Renewable energy source solar energy
can be the best solution. Solar energy can be converted
into various smart form of energy, but in this
experimental purpose it implemented directly as an
energy source.

For analysing purpose a special arrangement
have built which have two parts. The upper part is made
by glass which contains a copper plate and composite
wick material behind this copper plate. A small passage
is available to flow condensed water into desired place.
The lower part is made by a cellulite which is a cubic
box containing wick material. This lower part is attached
with upper part and spread to ground. An air tight
environment is carefully maintained in this arrangement.

Within this arrangement most important element
is wick which acts as an absorber of crude water. Wick
material absorbs water from a certain level of depth and
hoists it up. Capillarity and surface tension is the most
considerable properties during select a wick material.
Without it composition of wick material is also important
which can develop the absorption properties of wick
material. To acquire better performance special
composition of wicks is used in this analyzing purpose.

[I.  RELATED THEORY

a) Solar Energy

Solar Energy is electromagnetic radiation
(including infrared, visible and ultraviolet light) released
by thermonuclear reactions in the core of the sun. With a
few exceptions (e.g., nuclear energy; geothermal
energy), solar energy is the source of all ENERGY used
by mankind. [1] Indirect forms include hydroelectricity,
ocean thermal energy, tidal energy and wind energy; the
sun also powers the process of photosynthesis that is
the original source of the energy contained in Biomass,
Peat, Coal and Petroleum. Usually, however, the term
solar energy refers to the portion of the sun's radiant
energy harnessed for a specific purpose by man-made
devices.
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Solar radiation reaches the Earth's upper

atmosphere at a rate of 1366 w/m”.While traveling
through the atmosphere 6% of the incoming solar
radiation reflected and 16% is absorbed resulting in
peakir radiance at the equator of 1,020 W/m2. Average
atmospheric conditions (clouds, dust, pollutants) further
reduce insolation by 20% through reflection and 3%
through absorption. Atmospheric conditions not only
reduce the quantity of insolation reaching the earth's
surface but also affect the quality of insolation by
diffusing incoming light and altering its spectrum.

ground solar
energy (1983-2005)

5

Figure 7. Map of global solar energy resources. The
colors show the average available solar energy on the
surface (W/m?) [3]

The average global irradiance calculated from
satellite data collected from recent years. For example,
in Bangladesh the average insolation at ground level
over an entire year (including nights and periods of
cloudy weather) lies between 125 and 375 W/m2 (3 to 9
kWh/mz2/day). This represents the available power, and
not the delivered power. At present, photovoltaic panels
typically convert about 15% of incident sunlight into
electricity; therefore, a solar panel in the contiguous
Bangladesh on average delivers 19 to 56 W/m? or .45 -
1.35 kWh/m?/day. In this point of view direct solar
irradiation is utilized in this experimental purpose.

b) Water Circulation

Solar Water Plant is a water cleaning system
that cleans water without the use of chemicals,
electricity, preventing waterborne diseases,
environmental consequences, deforestation, and CO,
emissions.Water absorbed by wick material then hoist
up by means of capillary action of water as in very small
tube (capillary tube). Due to solar heating inside the
closed glass wick material are heated and hence water
evaporate from the wick material. After that the
vaporized water condensed at comparatively cool place.

The Capillary action of wick helps to hoist the
underground water. Capillary action, capillarity or
wicking refers to two phenomena: First the movement of
liquids in thin tubes and second the flow of liquids
through porous media, such as the flow of water
through soil. Capillary action is the result of adhesion
and surface tension. The surface tension acts to hold

© 2013 Global Journals Inc. (US)

the surface intact, so instead of just the edges moving
upward, the whole liquid surface is dragged upward.
The cohesive forces between liquid molecules are
responsible for the phenomenon known as surface
tension.

H,O Hg

Figure 2 : Capillary action of Water and Mercury

The surface tension of water is 72 dynes/cm at
25°C. It would take a force of 72 dynes to break a
surface film of water 1 cm long. The surface tension of
water decreases significantly with temperature. The
surface tension arises from the polar nature of the water
molecule. In hydrology, capillary action describes the
attraction of water molecules to soil particles. Capillary
action is responsible for moving groundwater from wet
areas of the soil to dry areas. Differences in soil potential
(¥ ,,) drive capillary action in sail.

c) Selection of wick material

It is very crucial and important to select a wick
material. The existing usable wick may not sufficient to
fulfill the requirements. Hence it is important to focus on
composition of material which having well absorption
properties comparative to other regular available wick.
Locally available wick having well absorption properties
are : Natural fibers such as Cotton or Burlap, Man-made
hydrophilic fibers (having a low contact angle with water)
such as bare fiberglass, Braided Polyurethane Yarn,
Fibrous Rope, Nylon Clothesline, Polyester Rope, Soft
Cotton Rope, Nylon Hose, Braided Nylon Rope, Old
Polyester Clothing, Pantyhose. To acquire better
perform the composition of Cotton and polyester is used
in this work.

[1I.  GENERAL CONSIDERATION

The solar water plant consists of a water
collectors and solar module that heats, pasteurizes, and
decontaminates large amounts of water. The use of
chemicals such as chlorine is common practice for
disinfecting water supplies in rural communities, which
creates adverse environmental issues. Another way of
pasteurizing water is heating it, but kerosene is
expensive, and in some parts of the world, firewood is
becoming scarce.


http://en.wikipedia.org/wiki/Power_(physics)
http://hyperphysics.phy-astr.gsu.edu/%E2%80%8Chbase/surten.html#c4
http://hyperphysics.phy-astr.gsu.edu/%E2%80%8Chbase/surten.html#c1

The basic principles of solar water distillation
are simple yet effective, as distillation replicates the way
nature makes rain. The solar energy received by solar
collector which heats water to the point of evaporation.
The evaporated water condensed on the glass surface
and then stored in collector. This process removes
impurities such as salts and heavy metals as well as
eliminates microbiological organisms. It is a passive
solar distiller that only needs sunshine to operate. There
are no moving parts to wear out. The distilled water
does not acquire the "flat" taste of commercially distilled
water since the water is not boiled (which lowers pH). It
uses natural evaporation and condensation, which is the
rainwater process. This allows for natural pH buffering
that produces excellent taste as compared to steam
distillation. Solar stills can easily provide enough water
for family drinking and cooking needs. Solar distillers
can be used to effectively remove many impurities
ranging from salts to microorganisms and are even
used to make drinking water from seawater. [2]

The daily distilled water output (Me in kg/m2
day) is the amount of energy utilized in vaporizing water
in the still (Q e in J/m2 day) over the latent heat of
vaporization of water (L in J/kg). Solar still efficiency (77)

is the amount of energy utilized in vaporizing water in the
still over the amount of incident solar energy on the still
(Qt). These can be expressed as:

Solar still production: Me =Qe/L

Solar still efficiency: N =qQe/Qt

This design can extract water from waterlogged
soil, or from salt water, but does not need a body of
water such as a stream or lake. This design is suitable
where water can lift at a certain height about 5 ft to 7 ft. It
produces pure, distilled water from ground water, even if
the source is contaminated with inorganic materials
such as salt and Pumps water to the surface (through
capillary action) and distil it at the same time. It can be
made locally with recycled or inexpensive materials in
any size and shape. As it has no moving part so as low
environmental impact also. After all some constrains are
also limited its feature. This system may provide
maximum 2-3 litres of distilled water per m? per day.
Water processing is depending on solar radiation and
so continuous water flow (mass flow rate) is not possible
in this process. The evaporating section will need to be
cleaned or replaced as mineral salts are deposited there
by the evaporating water

IV.  DESIGN AND CONSTRUCTION

a) Design Consideration

The first design concepthas been taken from
the water absorption property of a tree. Tree or plant
absorb water from the ground and transpires water
particle during respiration. In the tree body water pass
cell to cell, the water utilize whole body and remaining
leave from the leaf of that tree.Under this consideration,

a complete shape of a body is considered as substitute
of the tree. The body is generally air tight. In that body a
wicking material are permitted as substitute the tree cell.
Then the total system has placed in that place where
water source are available. The system placed under the
sun ray. So the sun beam incurs on the system and
water becomes evaporated. In this time the upper
portion of the wick become waterless and water lifted up
from the ground due to capillary action. This process is
continued with solar energy. After evaporation, the water
becomes condensed at comparatively cool place. Then
condensed water is collected from the small hole at
bellow of the body.

The Basic model of solar water plant is shown in
Figure3. A glass container contains wick.The well shaft
(trunk) could extend to a significant length, as it does in
a tree. This length could either be used to reach
groundwater at some depth below the surface, or to lift
the reservoir water above the ground.

4. Water vapour
condenses in the
transparent
container

3. Water evaporates
from the fibres
(the “leaf")

2. Water wicks up along
f——=the fibres through
capillary action

(the “tree trunk™)

P kb LF e s gk o AR 4

1. Fibres absorb

] / water from

water-logged soil
(the “roots")

Figure 3 . Model diagram of a solar distillation plant
water [4]

Figure 4 is a drawing of a model of the "solar
water plant". This cylindrical model was built to show
that the principle works, but a flat design is more
practical. The advantages of flat design are that
condensing water collects on the back of the still instead
of the front, and so does not cause solar energy to be
lost by reflection. The back of the still should also be
cooler, which will help the vapor condense.

b) Experimental Design
The main components of this design included

1. Composition of polyester and cotton as a wick
2. Copper plate

3. Glass box

4, Cellulite

5. Insulated cover

© 2013 Global Journals Inc. (US)
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DESIGN AND PERFORMANCI

EVALUATION OF SOLAR WATER DISTILLATION PLANT

The wick can be made from any material that
will absorb and hold water. Materials that work well
include: Natural fibres such as cotton or burlap, Man-
made hydrophilic fibres (having a low contact angle with
water) such as bare fibre glass, Braided Polyurethane
Yarn, Fibrous Rope, Nylon Clothesline, Cotton or
Polyester Rope, Soft Cotton Rope, Nylon Hose, Braided
Nylon Rope, Old Polyester Clothing, Pantyhose.
However the composition of cotton and polyester are
used in this work.

In this experimental design two main parts are
most considerable. Upper part is made by glass so that
we can get the opportunity of green house effect in this
purpose. The upper part or glass box looks like as
upper part as in Figure 4. Within this glass box a copper
plate is situated below the glass plate. As copper is a
very good heat conductive material, it can transfer heat
as uniform fashion. The wicks are attached bellow the
copper plate. The lower part is made by cellulite. The
wick spread from upper glass box through the cellulite
box to the ground water source. The sun raysfall inside
the glass box and so on copper plate. In this time the
copper plate becomes heated. This hot copper plate
heated the wick below the copper plate. Then water
inside the wick becomes vaporized and water vapor
leaves from the wick.

Glasslaver on
the copper plate

Copper
plats

Composite wick inside
the Cellulite Box

I

Polyester wick
,_.h'D tothe ground

%@ \

Condenzed
Water collector

!
/(/

Figure 4 . Experimental Design of solar water distillation
plant

© 2013 Global Journals Inc. (US)

Then the vaporized water condensed at
comparatively cool place. In the same time water lifted
up to fill up the water gap inside the wick. This process
has continued during sunny period. The basic principles
of solar water distillation are simple yet effective, as
distillation replicates the way nature makes rain. The
sun's energy heats water to the point of evaporation. As
the water evaporates, water vapour rises, condensing
on the glass surface for collection (Figure 5). This
process removes impurities such as salts and heavy
metals as well as eliminates microbiological organisms.
The end result is water cleaner than the purest rainwater.
The solar still is a passive solar distiller that only needs
sunshine to operate. There are no moving parts to
wear out.

Figure 5 ;. Evaporated water condensed on the glass
plate

V.  PERFORMANCE ANALYSIS

a) Effectiveness of solar water plant

Effectiveness of Solar water distillation plant can
be measured by how much it can produce pure water.
Generally measurement performed on solar day basis.
In this working environment continuous solar energy is
available during 8 hours long approximately. So this time
span is considered during performance analysis.



, Pure water Copper Mass flow rate in Mass f.|OW ra2te per day
Time ; (Liter/m?/day)
Date (hour) collection plate area each24 hour (considering a solar day of 8
i 2 Liter/m?/ 4 hour
(Liter) (m?) (Liter/m?/ 4 hour) hour long)
11.05.2010 4 0.150 0.1258 1.192369 2.384738
12.05.2010 4 0.125 0.1258 0.993641 1.987281
13.05.2010 4 0.150 0.1258 1.192369 2.384738
15.05.2010 4 0.135 0.1258 1.073132 2.146264
17.05.2010 4 0.160 0.1258 1.271860 2.543720

Average Effectiveness = 2.289 Liter/m?/day

b) Efficiency of solar water plant
Power required for water evaporation

N | Maximum temp Power consumption
Time Mass orma . m*s*A0+m*ly
Date T M (Kg) temp. in system
(s) o o t
9 C 92 C watt

11.05.2010 14400 0.150 37 76 25.33125

12.05.2010 14400 0.125 38 78 21.14583

13.05.2010 14400 0.150 38 75 25.24375

15.05.2010 14400 0.135 36 79 22.95563

17.05.2010 14400 0.160 37 78 27.11333

ii. Efficiency Calculation
Solar Solar power = W , Efficiency
intensity (solar intensity X ater evaporating
Date | area) power
(watt/mz) (VV att) (\Naﬁ) (cy )
(]

11.05.2010 1125 141.525 25.33125 17.90

12.05.2010 1150 144.67 21.14583 14.62

13.05.2010 1100 138.38 25.24375 18.24

15.05.2010 1075 135.235 22.95563 16.98

17.05.2010 1125 141.525 27.11333 19.16

Average Efficiency= 17.38%

vi.  CONCLUSION plant is expensive and difficult approach. After all it had
The effectiveness of this system is 2.289 constructed easily. To increase sustainability of the

Liter/m2/day and efficiency is 17.38 % which considered
as a satisfactory result but can be improved by better
arrangement and using best quality wick. The fiber glass
wick is may be best than used composite wick material.
This efficiency was obtained under the average solar
intensity 1115 W/m?. The intensity of sun ray varies with
respect to time. Due to reflectivity of solar heat and other
losses of solar heating efficiency become comparatively
low. The operation of solar water distillation is very
simple and no special skill is required for its operation
and maintenance. The concept of using the green
house solar stills was found to be very attractive method
for obtaining the fresh water even for a small-scale
demand, because of several economic and technical
advantages. The primary setup of solar water distillation

system reinforced concrete can be used as a basement
and wall of the system. The system must be air tighten
precisely so that vapor cannot be get out from the
system. As there is no moving part, solar intensity varies
with time. To increase its performance automatic
tracking system can be used so that the sun rays can
incident on the copper plate directly all the day long.
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Power Generation from Sea Wave: An Approach
to Create Renewable Energy

Md. Mahbubur Rahman ¢, Nirupom Paul °, Md. Saiful Islam ®, Md.Safi Rashed ® & Shahrior Anmed *

Absiract - This paper presents a brief overview about the
design, benefits, risk, and environmental impact of a sea wave
power plant. The intention of this accomplishment is to serve
society without hampering environmental ecology. This task is
based on the renewable sea wave energy. Burning fossil fuel
causes global warming. Again wastes of nuclear power plant
are very hazardous. Accident of this plant yields great turn of
human lives. The power generation from sea wave has growth
a huge potentiality. The price of fossil fuel is rising day by day
because of its scarcity in nature. As the operating cost of sea
wave power plant is low and uses a renewable source of
energy, it is possible to produce power at low price. Existing
hydrostatic power plant needs dam. This is very harmful for
environmental ecology and lives diversity. But this proposed
plant does not require any dam or any other hazardous
construction and this also reduces the installation cost.
However it is reliable, sustainable, environmentally friendly
power extraction procedure from sea wave.

Keywords . renewable energy, sprocket system, break-
even point, eco friendly.

I. INTRODUCTION

owadays the humanity has an energy resources
lacking and it try to face it with new renewable

energies instead of the old ones which are
unsustainable and produce emission of CO2 and
threaten to finish in few years. In this way, we have to
consider the oceans like a good source which can
provide us an amount of clean and inexhaustible
energy. Three fourth of the world’s surface is covered by
the ocean. Most of the energy that arrives from the sun
to the earth is retained by the water of the seas. The
oceans are like a very great solar collector. Along this
century, several technologies have been researched to
get the energy from the sea.

Today there are four types of renewable
ocean’s energy that are becoming interesting for their
good future perspectives.

Wave power refers to the energy of ocean
surface waves and the capture of that energy to do
useful work. Sea waves are a very promising energy
carrier among renewable power sources, since they are
able to manifest an enormous amount of energy

Authore o p @ ¥ : Undergraduate student, Department of Industrial
Engineering & Management (IEM), Khulna University of Engineering &
Technology (KUET), Khulna-9203, Bangladesh.

E-mails . mahbub.iem@gmail.com, nirupom7@gmail.com,
salfuliem@gmail.com, rumman.safi@gmail.com
shahriorisr@gmail.com

able to manifest an enormous amount of energy
Resources in almost all geographical regions. The
global theoretical energy from waves corresponds to
8x106TWh per year, which are about 100 times the total
hydroelectricity generation of the whole planet. To
produce this energy using fossil fuels it would result an
emission of 2 million tons of CO2.This means that wave
energy could contribute heavily for the attenuation of
pollutant gases in the atmosphere, as defended by the
Kyoto Protocol [1].

The global wave resource due to wave energy is
roughly TW and Europe represents about 320 GW,
which is about 16% of the total resource. However, for
various reasons, it is estimated that only 10 to 15% can
be converted into electrical energy, which is a vast
source of energy, able to feed the present all world.
Eventually, wave energy could make a major
contribution by yielding as much as 120 TWH per year
for Europe and perhaps three times that level worldwide.
The ocean is a true store of renewable energy. It is
believed by some that only about 0.2 percent of the
energy in ocean waves could power the entire
planet [1].

The main reasons of figuring waves are propel
of wind as well as the fluctuation of pressure below the
water surface level. Though generating power from wave
is not a recently introduced subiject at all, very few works
have been done using the surface wave of ocean
compared to the system of energy generation from
storing a huge amount of water and releasing it
suddenly. Ocean Trader is a kind of floating object
which is partially submerged in the water. This research
is also about generating energy by using some
submerged objects that are connected to a
generator [2].

Ocean waves have two forms of energy (shown
in figure 1): the kinetic energy of the water particles (in
general follows circular paths) and the potential energy
of elevated water particles. The combination of forces
due to the gravity, sea surface tension and wind
intensity are the main factors of origin of sea waves.
Figure 1 illustrates the formation of sea waves by a
storm. Wave size is determined by wind speed and fetch
(the distance over which the wind excites the waves)
and by the depth and topography of the seabed (which
can focus or disperse the energy of the waves) [3].
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Figure 1 Typical Sea Wave [3]

The water particles excited by the wind have in
each location of the ocean circular trajectories with
highest diameter at the surface and diminishing
exponentially with depth. The conjugation of this circular
motion is responsible for the wave formation and
respective propagation, as shown in figure 1. The
energy produced by wave depends highly on the
following things-

Crest: the uppermost part of the wave
Trough: the lowest point on a wave

Wave length: the horizontal distance between one crest
and the next crest (or trough and trough)

Wave height: the vertical distance between a wave's
trough and its crest

Frequency: a measure of how many waves pass in a
certain amount of time

The frequency of the waves is proportional to
the power engendered. On the other hand, the more the
waves are generated in a cyclic order the more is the
chance of getting sufficient energy [3].

The Ocean can produce two different types of
energy: thermal energy from the sun's heat, and
mechanical energy from the tides and waves. Ocean
Thermal Energy Conversion (OTEC) systems are
thought to be very versatile because they have a lot of
applications, such as, electricity generation, water
desalination, hydrogen production or refrigeration and
air-conditioning. On the other hand, both tidal and wave
energy can only be used to generate electricity by
driving a turbine or generator. Mechanisms of producing
ocean mechanical energy are very different from ocean
thermal energy. Tidal and waves energy don’t need sun
heat to be produced, tides are driven by the gravitational
pull of the moon, and waves are driven by the winds.
That's why, tides and waves energy are intermittent
sources of energy, while Ocean Thermal energy is fairly
constant. Besides, unlike thermal energy, the electricity
conversion of both tidal and wave energy usually
involves mechanical devices [4].

Tidal energy is an intermittent source of energy
because it only provides power for around ten hours

2013 Global Journals Inc. (US)

each day, when the tide is actually moving in or out, in
spite of it, tides are totally predictable and it produces
electricity reliably. But there are not many places in the
world where this technology is efficient. Offshore
turbines and vertical-axis turbines are not too expensive
to build and neither to maintain because it needs no
fuel. Once it is built, tidal power is free. Besides, tidal
installations don't produce a large environmental impact
and it produces neither greenhouse gases nor other
waste. Tidal power turbines provide a higher average
power than either wind or wave devices for a given
maximum capacity.

Tidal power turbines also have higher duty cycle
(50%) than wave turbines (25%). But there is one type of
turbine (Shrouded turbine) which may be dangerous to
marine life, because fish or marine mammals might get
into the turbine blades, through the Venture. Waves
generate a clean energy because no fuel is needed and
they don't produce any waste. Shore based wave
generating equipment is already attracting opposition
due to the massive concrete constructions on coastlines
which are thought to destroy visual landscape. So
appropriate spacing of plants throughout the tropical
oceans can nearly eliminate any potential negative
impacts of OTEC processes on ocean temperatures and
on marine life. Besides, some waves systems can be
noisy when waves cross the installation but this can be
justified with power generation.

In summary, offshore wind and wave power
farms are unpredictable and unreliable energy sources
which are subject to extreme weather conditions
requiring expensive engineered facilities which have to
withstand highly corrosive air/salt-water conditions [5].

For a given area: solar produces kW, wind
produces MW and ocean currents produce GW. The
oceans cover 71% of the earth’s surface with tidal flows
and currents on all coastlines as opposed to the limited
sites for conventional hydro dams. Based on preliminary
surveys the global ocean energy resource is estimated
at over 800,000 MW [6].

1. METHODOLOGY

The methodology of sea wave power generation
includes Basic design and operation and Output
Analysis. Some figures are also included to explain the
methodology more clearly.

a) Basic design and operation

The proposed power generation system is not a
highly sophisticated process. It includes a number of
empty vessels. The empty vessels get up and down
randomly due to the upward wave thrust. Each empty
vessel is connected to a crank. Cranks are attached with
a single shaft. Empty vessel moves up and down. Crank
facilitates this linear motion of empty vessel into the
rotation of shaft.



Figure 2 : Schematic view of the power extractive
mechanism

There are sprocket system between crank and
shaft. The sprocket system promotes only one way
rotation of the shaft. At the time of upward movement of
empty vessel shaft is engaged with crank, but at the
downward movement of empty vessel sprocket system
set crank free from shaft. Therefore shaft rotates when
an empty vessel rises but the shaft doesn't respond to
the downward movement of the vessel. Actually there is
the random movement of empty vessel so shaft
movement is not uniform. To remove this difficulty a fly
wheel is connected to the shaft. Fly wheel give the
opportunity to the shaft to rotate uniformly. Vibration
may hamper the total structure, but total structure will be
made considering vibration. It will be considered the
resonance due to sea wave, empty vessel movement,
air flow earth quack and what not.

Figure 3 Gear Train

Gear system is placed between generator and
rotating shaft to drive the generator. Another function of
this gear system is speed expedition. Main structure is
hanged to the sea bed by rope. This structure makes it
easy to move vertically to the response of water level
variation. This system facilitates horizontal movement of
main structure a little bit to the response of tide.

Figure 4 : Total system fixing to the sea bed

Precisely Power transmission from wave to shaft
is the conversion of wave energy to mechanical energy.
From the shaft power is again transmitted to the
generator. At last generator transform mechanical
energy to electrical energy. Generator is connected with
the bus i.e. the transmission line by submerged cable.

b) Output Analysis
Empty vessels feel upward force which can
resist weight of mass,
m_f=(v_v*p-m_v (1)

Empty vessel get rise due to upward thrust of
water. Then single vessel can make a thrust force,

F th=m fgh )

The torque on shaft produced by an empty vessel,
T=F thxl c )
The shaft gains Energy from the toque

produced by empty vessel. This energy for a single
empty vessel,

E=2nN (4)
Therefore due to n vessels, total energy,
P=nxE 5)

Energy is transferred from shaft to generator
by gear mechanism. If gear efficiency is E_g,
Then energy transmitted to generator,

P g=E gP (6)

Generator accepts energy from shaft. Generator
is not able to all mechanical energy into electric energy.
If generator efficiency is E_m, electrical energy,

Pm=EmP_g (7)

Thus the electric energy generation capacity
can be calculated using Eqg.(7). A hypothetical
calculation can be carried out with the following
assumption:

A sea wave power plant has 1000 empty
vessels which are attached with the main shaft with
cranks of length 5 meter. The volume and mass of the
vessels are 1 m3 and 200 kg respectively. These empty
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vessels make the main shaft rotate at 2 RPM averagely.
The gear mechanism has 95% efficiency and the
generator has 70% efficiency. With these facilities this
plant will be able to produce 325 MW,

Figure 5 . Estimated Cost-volume analyses

It needs to be realized that what amount of
power production will be profitable. For this purpose
cost volume analysis has been done. The Fig.5 has
shown the relationship among power plant capacity and
total revenue, total cost. It has been manifested that
when power plant capacity will be more than 50MW,
total revenue will surplus the total cost. It is the break-
even point. For the purpose of making profit it need to
run the power plant at the capacity of more than 50MW.

[11. ENVIRONMENTAL IMPACT

The whole world is under the threat of pollution.
It includes water pollution, air pollution, soil pollution etc.
The existing power plants are largely responsible for
these threats. Nuclear power plant has radiation
hazardousness. Dam or other structure may cause
ecological imbalances. It also causes river pollution and
salt pollution to the tropical area. Diesel or coal power
plant emit huge amount of CO2, SO2 and NO2.

These causes acid rain and harvest
destruction. The emission from diesel and coal power
plant is highly responsible for Green House effect i.e.
global warming. Dams used in the production of tidal
power can raise tide levels. Damages like reduced
flushing, winter icing and erosion can change the
vegetation of the area and disrupt the balance.
Whereas, the sea wave power plant is free from any kind
of environmental pollution.

Wave energy is renewable, clean and
unpolluted. There is no carbon dioxide or any other by-
products released. It doesn’t produce greenhouse
gases or other waste. As it is renewable, it will help
reduce our reliance on the burning of fossil fuels. Wave
is always available so it is reliable.

[V.  SwoOT ANALYSIS

It involves specifying the objective of the
proposed power generation process and identifying the
internal and external factors that are favorable and
unfavorable to achieve that objective.

2013 Global Journals Inc. (US)

Strengths: characteristics of the business, or
project team that give it an advantage over others

* ltis renewable and simple in operation
*  Low running cost

*  Little maintenance

*  Does not hamper water navigation

*  Reputation in innovation

Weakness: are characteristics that place the team at a
disadvantage relative to others

*  New practice
e Funding problem
*  Connection to electrical grid is tough

Opportunities: external chances to improve performance
(e.g. make greater profits) in the environment are

*  Profitable power business

e No emission of gasses

*  Environmental friendly

e  Favorable distribution and resources
e Support from media and government

Threats: external elements in the environment that could
cause trouble for the business or project

*  Tsunami, tornado etc. can destroy the power
generation system

. Power generation is not constant
V. CONCLUSION

The technology of ocean wave is still juvenile. It
has been fairly possible to demonstrate a power
generation plan in this paper. It has been manifested
that the proposed plan of power generating from wave
has some favorable distinct features which makes it
possible to be renewable and eco friendly process.
Because of the simple design and easy operation it
requires low maintenance cost. It requires very few
operating cost that makes it the least priced power.
Since it is renewable it can be an everlasting process. Its
operating cost is incredibly low.

Once you have built it, the energy is free
because it comes from the ocean’s wave power. It is
important to estimate what amount of power generation
will make a company profitable. For this purpose cost-
volume analysis has been shown (fig. 3).It will attain
revenue which wills surplus total cost at 50Mw.
Therefore, wave power plant can be constructed due to
its sustainability, renewability, eco-friendly and friendly to
the environment.
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Abstract - JIasi yCOBEpIICHCTBOBAHUS METOJOB MPOCKTHPOBAHMS YIHYHO-JIOPOIKHBIX CETCH, ONMpEAeiICHHs U
MOBBIILIEHUS MPOMYCKHOW CHOCOOHOCTH YIHWII M JOPOT pa3HOro Kjacca, JUKBUAALUH 3aTOPOB, Pa3pabOTKH
METOJ0B KOJIMYECTBEHHOTO M KauyeCTBCHHOTO aHAJIM3a COCTOSHUN M ONTHUMH3AIMU JBIKCHUS HACBHIIIEHHBIX
TPAHCHOPTHBIX IMOTOKOB, PEKOMEHAALUN K YCOBEPIIEHCTBOBAHMIO T'OCYAApPCTBEHHBIX CTPOUTENBHBIX HOPM B
HAIpaBJICHNH YMEHBIICHHS IIEPEXOIHBIX PEKUMOB JBIKCHHUS, KaK 00bEKTHBHON NMpU4YMHbI BosHUKHOBeHUs [ TI1
npeanaraeTcs 0o0oOmeHHass HaydyHas Oa3a, CBEICHHAs B TEOPUIO H3MEPHUTENeH TPAaHCIIOPTHBIX IIOTOKOB.
CdhopmynupoBaH KaTEeropMHHO-MIOHATUMHUN ammapaT, Te3aypyc HCCIEeIOBaHUS OCHOBBIBACTCS Ha TaKUX
(byHIaMEHTAJIbHBIX KaTErOpHIX KaK: Macca MOTOKA, MIIN €r0 KOJINYECTBO

A @BT), TpancnoptHoe Bpems 1 (c, MHH, 4Yac), TpaHCHOpTHBIH myTb L (M, km). IIOoTOK J€rKoBBIX
aBTOMOOMJICH W TpOEe3)KHe YacTH YJIML M AOPOT PAcCCMAaTPHUBAIOTCS KaK CIIOXKHAS CUCTEMa, COCAMHEHHAs
MOHATHEM «TPAaHCIIOPTHBIN TOTOK», KOTOPOW CBOMCTBEHHA OOpaTHasi CBA3b, OCYIIECTBIIsIEMas BOIUTEISIMUA U
CHUCTEMOW YNpAaBJICHUS NOPOXKHBIM ABMKEHHEM. OCHOBHBIM MPHUHIMIIOM B TEOPUH, KOTOpas pa3BUBAETCS,
HPUHATA [IEJTOCTHOCTh HEMPEPHIBHOTO MPOIECCa IBMKCHUS TPAHCIOPTHOTO MOTOKA, T.€. TIEPBUYHBIM SIBIISICTCS
LEJIOCTHOCTh NTOTOKA, & BTOPUYHBIM — IIOJIOKEHHUE U CKOPOCTh aBTOMOOMIIEH B ITOTOKE.
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OcHoBu Teopuun PynkumoHaIbHbIX [lapamerpos U
Kpurepues TpancroptHeix I[1oTOKOB

[Ipodeccop I'yk.B.1

abcmpaxkmupiii - - JIJIA yCOBEpPLIGHCTBOBAHMSI  METOJ0B
NPOEKTHPOBAHUS YJHYHO-IOPOKHBIX CeTell, ompenejieHUs W
NMOBbILIEHUS] IPONYCKHOI CIIOCOOHOCTH YJIMIl U IOPOT Pa3HOIo
KJacca, JIMKBHAAIMM  3aTOPOB, Pa3paloTKM  MeTOHA0B
KOJIHYECTBEHHOI0 M KA4YeCTBEHHOI0 aHAJIN3Aa COCTOSSHUH U
ONTUMM3ALMHN BUKEHUS HACBILIEHHBIX TPAHCHOPTHBIX
MOTOKOB,  peKOMeHJanui K  yCOBepIIEHCTBOBAHHIO
rOCyJapCTBEHHBIX CTPOMTEJbHBIX HOPM B HAlNpaBJeHUHU
YMEHbIIEHHUS] TMepPeXOAHBbIX PeXHMOB JBHKEHHH, Kak
00beKTHBHOM NMpuunHbl Bo3HukHOBeHusi JATII npeniaraercs
00001IeHHasE HayyHass 0a3a, CBeJleHHas B  TeOpPHUIO
u3MepuTeseii  TPaHCHOPTHBIX NOTOKOB. CdopmynaupoBan
KaTeropuiHO-NOHATHIIHMIT annapar, Te3aypyc MCCJIeJ0BAHUS
OCHOBBIBAETCS] HA TAKHX (PYHIAMEHTAJIbHBIX KaTeropusx Kak:
Macca NMOTOKA, HJIH €ro KoaumdecTso A (aBT), TpaHCHOPTHOe
Bpems T (¢, MuH, 4Yac), TPAaHCHOPTHBI myTh L (M, kM). IToTok
JIETKOBBIX ABTOMOOWJIell W Tpoe3)He 4YaCTH YJIHI U A0POr
PacCMATPUBAIOTCH KAaK CJI0XKHAA CHCTEMa, COeJHHCHHAs
NMOHATHEM «TPAHCIOPTHBIA NOTOK», KOTOPOii CBOHCTBEHHA
o0paTHas CBfi3b, OCyLIeCTBJsieMasi BOAMTEJSIMM U CHCTEMOM
YIPAaBJICHUS 0POKHBIM ABUkKeHHeM. OCHOBHBIM NPUHIHIIOM

CKOPOCTh = K, TIOTOK;

CKOPOCTh = K, — TOTOK;
dt
CKOPOCTh = K3 e TOoTOK Of;

Teopernueckyto  6a3y,  KOTOpas  BKIIFOYAeT
(byHIaMeHTaJbHbIE W3MEPHTEIH, CHCTEMY H3MEpHTeseil B
aOCONIOTHBIX ~ BEJMYMHAX, CHCTEMY H3MEpHTEleil B
OTHOCHTEJIbHBIX BEJINYMHAX M IIOTCHINAIBHBIC H3MEPHTEIN
TPAHCIIOPTHBIX TIOTOKOB
npuBeneHo y Taou. 1.

[I.  Wsmepurenu Tpancropra B a6COMOTHBIX

BeJIMYNHAX

OIICHMUBAKT KaK OTACIbHBIC IICPEBO3KU TaK H
TMIPOLECCHI NEPEMEMICHUS MEXAY OTACIBbHBIMHU ITYHKTaMU U

B TeOpMHM, KOTOpas pa3BUBaeTCs, NPHHATA LEJOCTHOCTH
HeNpPepbIBHOIO Ipolecca ABH:KeHHUs] TPAHCIOPTHOIO IOTOKA,
T.e. NepPBHYHBIM SBJsSieTCS  LEJOCTHOCTH MOTOKAa, a
BTOPMYHBIM — II0JIO)KEHHE H CKOpPOCTL aBTOMOOMIIell B
NOTOKe,

[. BBejIcHUE

QUeCTBEHHAsT MOJENb  TPAHCIIOPTHOIO  MOTOKa

HOCTpOGHA  HAa  OCHOBE  ()yHOAMEHTaJbHBIX

(U3HYIECKUX 3aKOHOB B3aMMOJICHCTBUS, COXPAHCHUS
U CHMMETPUH .

Meroanyeckoit 0OCHOBOH pa3paboTku 0000IEeHHOH
MOJICIA  TPAHCIIOPTHOTO  MOTOKA  SIBISCTCSL  «TEOPHs
COCTOSIHMH»  TMOTOKOBBIX  CHCTEM U METOABI
SHEPreTHYECKOr0 MOJICIUPOBAHHS  B3aHMOCBSI3H MEKTY
MOMEepeYHor mepeMeHHOi  (MHTeHcuBHOCTBIO  N(1) 1
NPOJIOJIbHOMU MepeMeHHOH (ckopocThio (7)), T. e.

MOTOK = K, CKOPOCTb;

notok = kg —  CKOpOCTB;

TIOTOK :kﬁ.[ ckopocTh aff: (1)

UX COBOKYITHOCTH. N3 Tpex QyHAaMEHTaNIbHBIX
U3MepHTeneit. KOJIMYeCTBO  TMOTOKA A (aBT),
TPAHCHOPTHOrO NyTH L (KM) U TPAHCIIOPTHOI'O BPeMEHH
T (rom) — obOpasyem mis TII HOBble NPOU3BOAHBIC

H3MepUTeNIed, KOTOPBIE MMEIOT TPOM3BEICHHE CTETIEHHBIX
byHKIHIA AU

Tabnuya 7 DyHKOIUOHAJIBHEIE TapaMeTpsl U nepemeHHbie T11

[TapameTpsr CIIMHUIIBI U3MEPECHUS
M. ®ynpaMeHTanbHU NapaMeTpsl

1.1  KonmdecTBO IOTOKA A

1.2 TpaHcnopTHbId MyTh L

1.3 TpancnoprHoe Bpems T

I1. BUMHpPHUKH B aOCOJIIOTHBIX BEIHYNHAX
2. TlpousBoaHbIE 1O BpeMeHU [

2.1 VHTEHCUBHOCTH N

2.2 Wsmenenue untencusHoctd aN/alt

asmop : boxmop MexXHUYeCKUx Hayk.

KM, M
4ac,MHH,C, CyTKH, TOJ

HOBHU3Ha

HOBOE€ COACPIIKAHUE

aBT/4
aBT/4°
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2.3 CkopocTb V
2.4 Yckopenune a=dlyat
3. TIpoussoassle 1o myTH L
3.1 IInotHOCTH Q
3.2
3.3

TeMI IBMKEHHS O =7V
V nenbHasg uateHcusHocts U=N/T
3.4 VYgenbHas miotHOCT,  OQ)aX

3.5 Vpenbhas ckopocts  dl/ax

4.  TIpou3BOIHEIE IO KONMYECTBY MOTOKA
4.1 Junamuyeckuii rabapur  S=1/A

4.2 t=T/2

WuTeppan

KkM/4.kM 1/4

KM/4
KM/4°
aBT/KM
4/KM HOBOE COJICpPIKaHUE
aBT/4.KM HOBO€ COJIEpPIKaHNE
aBT/KM? HOBOE COZIcpKAHNE

HOBOC€ COACPIKAaHUEC

KM/aBT
c

5 TlpousseneHus (GyHIAMEHTAIBLHBIX M3MEPUTENEH

5.1 KonudecTBo ABMKeHMs ToToka J[ =LA
5.2 TIpomomKuTENbHOCTD ABIKEHUS b = TA
5.3 TIlpoezxaemocTh myTH n=7L

5.4 MOoNIIHOCTh MOTOKA M=NV

III. U3mepuTenu B OTHOCUTENBHBIX BEJIMYMHAX

aBT.KM HOBOE COJICpPIKAHUE
aBT.4

4. KM HOBOE COJICpPIKaHuUe
aBT.KM/u? HOBOE COJICpIKaHHE

6.1 CreneHp 3aM0JIHEHUS] aBTOMOOMIIS JIIOA. B aBTO

6.2 Crenens 3arpysku goporu  Z=N/N,,

6.3 CreneHb HACHIIEHHOCTH ABkeHneM O = /@,

6.4 CreneHp yCKOpEeHUs n=w,

6.5 YpoBHU ymnoOCTBa ABHKCHHUS ABCDEF

|V TloTeHIMaIbHBIE U3MEPUTENH

7.1  JIOpOKHBI# MMOTEHIIAAI E,=VA aBT.KM/4 HOBOE COJIEpPIKAHME
7.2 VIHEpIMOHHOCTH TPAHCIIOPTHOTO MOTOKA J aBT.4/KM HOBOE COJICpIKaHNe
7.3 BBICTPOTEYHOCTH IBIKCHHS B=17//  xw/aBr.u HOBOE COJICpIKAHHE
7.4 TpancnopTHblid noteHuuan £, =/NL aBT.KM/4 HOBO€ COJICPXKaHUE
7.5 Hanpsokennocts nsmwkenus C=L/N KM.4/aBT HOBOE COZCpXKaHUE
7.6 VYnenpHas uarencusHocts U=7/C aBT/4.KM HOBOE COJIep)KaHHe
7.7 Dxkceprus (BHewiHsist pabotocnocobHocTs) E aBT.kM/u HOBO€ COZCpXKaHUE
7.8 Momnocts noroka M=dE/dt=NV aBT.KM/4’ HOBOE COJICPIKAHHE
7.9 Pab6orocmocobnocts moToka H aBT.KM/4 HOBOE COJICpIKaHUE

XapakTepucTHKa TPaHCIIOPTHOTO MOTOKA, KOTOpas
OTIPE/IeISIETCS] OTHOIICHUEM TPAHCIIOPTHOTO BpeMeHu 1 (u)
K TpaHcrioptHomy nytu L (km), a mmenno O =T/L
(4/KkM) ecTh TeMI ABHKEHHMsI TPAHCIOPTHONO MOTOKa. B
OpraHu3anum JBrkenns senuunHa ® (u/km) M3BeCTHa Kak
TEMIl JBIKEHHS M IPUMEHSCTCS U OLEHKH 3aTOPOBBIX
cuTyauui Ha jpoporax. IIpousseneHue KoiauuecTBa IOTOKA
A (aB7) L (xkm)
TPAHCIIOPTHBIM mmeputeneM [ =LA (aBT.KM),
M3BECTHBIM TI0 CIMHHUIIAM H3MEPEHHsS KaK TPAHCIOPTHAs
pabora. OpnHako, MJaHHBI IIOKa3aTeNb XapaKTepU3yeT
TOJBKO paboTy MABUratelisi TPAHCIOPTHOTO CPEACTBAa Ha
MPEOJOJICHIE IIYTH — 3TO TOJBKO KOJIHMYECTBO IBHKEHHSI.
Pacxompl BpeMeHM Ha MPEONOJCHHE TPAHCIOPTHBIMH
CPENCTBAMM MIIM KOJIMYECTBOM T10TOKA A , yMHOMKEHHbIE Ha
BCNIMYMHY BpeMeHH mpeObiBanus Ha  jgopore T,
NPEICTABIISIOT W3BECTHBIH TPAHCIOPTHBIM IMMOKa3aTenb B
aBToMOOMIIeUacax, Iaccaxupoyacax, rpysodacax. MIMeHHO

Ha TpaHCHOpTHBIﬁ OyTb SABIICTCA

F = A T (4ac. aBT) ecTb MPOAOKHTEIbHOCTE JBUKEHHUSI.
9T0 XapaKTCpUCTHUKa JIUTCIBHOCTH JBUXXCHHUSA IIOTOKA
TpaHClopTa, KOTOpas O4YeHb BaKHA JUIS  OEHKH
5 (HEKTHBHOCTH TPAHCIIOPTHOM cHcTeMBI. Tak e U OLEHKY

2013 Global Journals Inc. (US)

YpOBHS aBapHHHOCTH IydYllle BBIONHATE He Ha 1 MIIH.
mpoOera B aBT.KM, a Ha €OUHHILy MpoOera 3a yac, Jaxe 3a
CyTKH. BenmauHbl pacXxogoB BpeMEeHU Ha Ipo0er u mpocToi
MOJKHO TIOABITOXHBATH. 7T TPaHCHOPTHOTO TIOTOKA €ro
OBICTpPOTY MOKHO OTIpENICIINTH pactpeneneHneM
KONMuecTBa ABIKeHNs A L Ha ckopocTh notoka L/7.

Kaxnpiii kunoMeTp ropoACKON yIHLbI UK TIOPOTH
UMEeT CBOHM IUIAHHPOBOYHBIE OCOOEHHOCTH, KOTOpBIE
TIO3BOJISIOT aBTOMOOMIIIO IBUTATHCS CO CKOPOCTBIO, KOTOpast
00yCIIOBNIeHa TIPaBUJIAMHA U TOPOKHBIMHU YKa3aTEISIMH.

Iloka3aTtenp, KOTOpBI YUYUTBIBAET COCTOSIHHUE
Mpoe3KeW YacTH KHJIOMETPOB YIHIBI W JOPOTH, TO €CTh
TPAHCIIOPTHOTO TyTH L, W BpeMs, 3aTpaduBaeMoc Ha
NPEoOJIeHNe IyTH, TO €CThb TpPaHCHOpTHOEe Bpemsa 7,
ompezensercs ux npoussenenneMm, I1 = LT. (km. 4). D10
MPOE3KAEMOCTh TPAHCIIOPTHOTO ITYTH.

[11.

Wsmepurenu Tpaucnoprroro Motoka B
OTHOCHTEIBHBIX BeTHIHHAX
B3aNMOYBSI3aHBI MKy COOOH M C TPAaHCIOPTHBIMH

nporeccamu. 3arpy3ka  JOpor, TpPaHCIOPTHBIX  Y3JIOB,
XapaKkTep YCJIOBHU [BIKCHUS OIICHHBAIOTCS OTHOIICHHEM



U3MEpUTENe  OJAMHAKOBBIX
OTHOCHUTE/ILHBIMH BEIHYMHAMU.

Wsmepurenu  TpaHCIOPTHOTO  MOTOKAa,  Kak
SKCIUTyaTallHOHHBIE  TIOKA3aTeNd, TMOAPA3JCIAIOTCS Ha
KOJINYECTBEHHBIE U  KaudecTBeHHbIe. KoOJIHMYeCTBEHHBIC
BEJIMYUHBI  XapaKTEPU3YIOT OO0BEM  3aIUIaHHPOBAHHOTO
KOJWYeCcTBa MBIDKEHHs, B YacTHOCTH, 3(PQEKTHBHOCTH
WCIOJB30BAHMS YJIMII W  JIOpOr, TapKa JIETKOBBIX
aBToMoOMiel. V3MepuTenn B OTHOCHTENHHBIX BEIMIMHAX
MO3BOJISIIOT  [IeJIaTh CPaBHEHWE BO BpPEMEHH, €CIH OHHU

pa3MepHOCTeH, TO  €CTh

momaHsl B BUAE ero (QYyHKOMA € OJMHAKOBOU
Pa3MepHOCTHIO.
ABTOMOOMIM B TpPAHCIOPTHOM  IIOTOKE, B

3aBUCUMOCTH OT HACBIIIEHHS, COCTOSHHS IPOE3KEH YacTH,
CKOPOCTH aBTOMOOWJICH, MOTYT JIBUTaThCs B OIPEIEICHHBIX
IIpeeIax CBOMX CKOPOCTHBIX BO3MOKHOCTEH. TpaHCcOpTHUKH
CIIA  mpemioXumu — XapakTepu3oBaTh  OMPEIETICHHYIO
KOM(OPTHOCTH JIBHKEHHS B MTOTOKE YPOBHEM OOCITYKMBAaHMS,
ypoBHeM uMerorerocst ceppuca (LEVEL servise (LOS)). Ux
mecte: A B C D E F VYposuu obcnyxuBanus A-E
XapakTepu3ylTh  YPOBHH  yI00CTBA  JABHKEHHSI  TIO
OTHOILIEHHIO K YPOBHIO MPOITYCKHOM CIMOCOOHOCTH TIPH POCTE
mwiotHoctd ( ot Hynmst mo 0,5Q,, a ypoBeHs F — yCIOBHUS
Haceienroro asmwkenns ot 0,5Q,, k 3aropy npu Q,,, oToMy
npejiaraercst emme Tpu yposHs G,H,/ tme npu / yxe 3atop
Q=Q,

IV HOTCHLLI/IEUU)HbIC H'}MCpH’I'CJIH TpaHClIOpTHOI'O

ITIoTOKa

YCTaHOBJICHBI M3 YUCTa HOTCHHHaHbHOﬁ TCOpUU
NACCAXKHUPCKUX MOTOKOB . [IIOTHOCTB - 3TO CONPOTHUBIICHHUE
nBikeHus. [lokaszaHo, YTO B3aMMOCBS3b MEXIY CKOPOCTBIO
/' u u3MeHeHHWEM HWHTEHCHBHOCTH BO Bpemenu  aN/dlf
ompezessieT HampsikeHHOCTb C B IOTOKE, B3aHMOCBS3b
MEXIy MHTCHCHBHOCTBIO /V M H3MEHEHHEM CKOPOCTH BO
BpEMEHH alyat (yckopenunem) omnpezenser
MHEPUHOHHOCTh J TPAHCIOPTHOrO IOTOKAa. IIIMOTHOCTS,
HaIpsHKEHHOCTD " MHEPLIUOHHOCTh OTIPENIEeIISFOT
MOTEHIMAIBl CHCTEMBl «TPAaHCIHOPTHBIA IMOTOK - JOpOra»
HO3BOJIAIOT COCTaBIIATh ypaBHEHHUE JBHKCHUSA
TPAaHCIIOPTHOTO TMOTOKa B JuddepeHuuansHol  dopme.
TpaHCHOPTHBIN MMOTOK HE MOXKET CYIIECTBOBAThH O€3 AOPOTH
W ero JBIDKEHHE O0O0ecredynBacT COOTBETCTBYHOLIAS
OpraHu3alysl JOPOXKHOTO JIBIDKCHHS, ITOTOMY aHaJlorOM
KWHETUYECKOW DHEPIHU SIBISETCS JAOPOKHBIH MOTEHIHAJ
E,, HNOTEHIMAAbHOI  DHEpPruu TPAHCIOPTHBIH
noreHuuana £,, a 3KCeprum — OpraHu3auus JOPOIKHOTO
JIBUKEHUS E=E,+E, IlpousBeneHue NONEPEUHON
nepemMeHHoi /N 1 npoobHOM epeMeHHO |/ yka3piBaeT Ha
HOBBI W3MEpUTENh, KOTOPHIA 0000maeT COCTOSHHE
TPAHCHOPTHBIX IIOTOKOB Ha Pa3HBIX YJIHLNAX M JOPOrax’
NV =M rtne  M— MomHOCTH TPAHCIOPTHOIO IOTOKA
aBT.KM/4°. MOIHOCTh  YBEIMYMBAETCS KaK C POCTOM
UHTEHCHBHOCTH, TaK M C POCTOM CKOPOCTH, KOTOpas
obecrieurBaeTcs Ha JOpOrax BBICHIMX KATErOpHd H
MTO3BOJISIET 000CHOBATH 11eecoodpa3HoCTh ux
CTpOUTENbCTBA. MOIIHOCTh SIBISIETCS. TPOW3BOJTHON  OT

skcepruu 10 Bpemenu, M=aE/qf. Pa3mepHocTh 3Kceprum

E  (aBr.KkM/4), KOTOpas  IIO3BOJISIET  YYUTHIBATH B
TPAHCHOPTHBIX pacueTax MPOCTPAaHCTBEHHOE
pacnpenenenue (N).

Hopoxubii  noreHuuan  E, ~ TpaHCHOPTHBIN

noreHuuan £, u padoTocmocoOHOCTH TPAHCIOPTHOTO
noroka H UMET pa3MepHOCTh aBT.KM/4. PoGora
TPAHCIOPTHOTO IOTOKAa - 3TO BBIIOJIHEHO 3a EIHHHUILY
BpPEMEHHN IMepeMeIIeHIe KOJIMYECTBAa IMOTOKA HAa EAWHUILY
nytu H=NL. Jlopora CTpOMTCS [UIi TOTO, YTOOBI
obecreunTh aBTOMOOWISIM HETPEPBIBHOE JBUKEHHE C
3aJJaHHON PAaCYETHOW CKOPOCTHIO B OC30MACHBIX YCIOBHUSIX.
IIpoe3xkas wyacTh JOOPOrH IIyCTa, HO OOECICYUBACTCS
BO3MOKHOCTb JIsI JIBUKCHUA. :’)TO " ABJIACTCA AOPOKHBIM
noTteHnuaaom FE, MakcuMmanpHOE 3HAYCHHE KOTOPOTO
OyJeT Mpu MHTEHCHBHOCTH, PaBHOM HYIIO, 3 MUHUMAIILHOE
MpH 3aTrope, KOTJa IBW)KCHHE YXKE HE BO3MOXKHO.
JIOpOXHBII TMOTEHIMAN, KaK HW3MEPHUTENb, ONpPEICseTCs

TIPOM3BEIEHNEM KOJHMYECTBA TOTOKA A Ha ero CKOpoCTh
Vi & =
MOTOKa A K ero CKopocTH ), Kak IpoJoJIbHOI IIepeMeHHOH
MOTOKa, onpenensier HOBYIO

AV (aBr.xm/ronm).  OTHOLIEHHE KONMYECTBA

XapaKTePHUCTUKY-
MHEPUMOHHOCTh TPAHCIIOPTHOrO Motoka J; J = A /V
(aBT.4/KM), KOTOpas yKa3blBa€T Ha paclpeleieHue
TPOJIOJDKUTEIIBHOCTH JBHXKEHHS MOTOKA b (aBT.4) HA MyTH
(kM) ¥ TIOMYEPKUBALT, YTO CKOPOCTH TIOTOKA U3MEHSIETCS HE
MrHoBeHHo. JlaHHbI wm3Meputenb J — o0s3aTenbHas

2
cocraBisiomast  1opoxkHoro norenumana: £, = 0,5JV 7.

Bennuuna, o6paTHas 1o pasMepy MHEPUUOHHOCTH B = 7/J
(km/aBT.4), XapaKTepU3yeT CKOpPOCTh JIBHYKCHUS
JMHAMUYECKOrO radapura S aBTOMOOMIIS B TPAHCIIOPTHOM
MOTOKE U ONpECICHHAS KaK ObICTPOTEYHOCTh TBUKEHHUS,
OBICTPOTEYHOCTh U3MEHECHHUS JOPOKHOTO ITOTCHITHATIA.

Ha HeszarpyxeHHOW Jopore, Ha YpOBHE yI0OCTBa
JBIOKEHUST A aBTOMOOMIM MYaT CO CKOPOCTBIO CBOOOJIHOTO
JBikeHns. Ho ux eme Mano, ¢ poCTOM HHTEHCHBHOCTH
CKOPOCTh YMEHbBIIAETCS, HO KOJUYECTBO aBTOMOOUIICH
yBenuuuBaeTcs, npoxozs yposuu B, C, D, E. Ilpu ypoBHe
ynobctBa F  gosnuxaem 3atop. Jlopora 3arpyxeHa
MaKCHMAallbHO, B TO € BpEMsl aBTOMOOWJIM CHOCOOHBI
MaKCHMAJIbHBIM KOJIMYECTBOM MEPEBO3UTH IMACCAKUPOB H
rpy3bl, KOTOpble B HHX pa3MelleHbl. ECTeCTBEHHO, 3TO
TPaHCHOPTHbIA mOTeHuMad ET, KOTOphld omnpenencHHo
npousBenennem unteHcuBHOCTH N na myts L; ET _y L
(aBr.kM/4). OTHOLIEHWE TPAaHCHOPTHOrO TyTH L K
XapaKTEPUCTHKE MOMEPEYHOr0 MepeceUCHusI-
unreHcuBHocTH N cocmaensiem wosbiii nsmepurens TII, C
=L /N (km'u/aBT). DOro HanpsbkeHHOCT C, wiu
JABJIICHUE, KOTOpoe BO3HMKaeT B TII ¢ yBemuueHHEM
KOJINYECTBA MTOTOKA. Oto eCTh HM3MCHCHHE
NPOJIO/DKUTENLHOCTH  JIBMXKEHUs bBbol  (kM.rom)  cpeau
aBToMoOmWiIeld.  DTo  oOs3aTeNbHAs ~ XapaKTePUCTHKA
TpaHcnopTHOTO noteHnuana: Er _ .Cyma nopoxsoro 37 ,
TpaHcnopTHoro Et norenuuanos onpezenser skcepruio TII
(BHEmIHIOW paboToCcocoOHOCTR). E = E0 +em Jxcepruio
CpPEeICTBAMU  OpTraHW3alUM  JIOPOXKHOTO  JIBHXKCHUS
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HEOOXOZMMO TOJJIEP)KUBATh KaK IOCTOSIHHYIO BEIIMUUHY,
KOTOpasi ~ XapakTepu3yeT  KoyieOaTeNbHBIH  MpOoLecc
IOBIKEHHs. jgopora To mycras (Do  paBHsercs
MakcumansHoMmy 3HaueHuto, a ET _ 0), To 3arpyxeHHas Ha
ypoBHe 3atopa (Er paBHsercs makcumymy, a /1 _ 0). B
TII okceprus 5T0 3¢¢eKT OopraHu3andyd JIOPOKHOTO
JIBIDKCHHSI HA YPOBHE IPOIYyCKHOM BO3MOKHOCTH, TO €CTh
OOIMiA MOTEHIMAT CHUCTEMbI «I0pOra — TPAHCIOPTHBIN
MOTOK», (DYHKIIMOHMPOBaHHWE KOTOPOH €CTh OpTraHU3aLUs
JIBIDKEHHS.
«<MAEHTUOUKALINA
ITIOTOKA KAK OBBEKTA YIIPABJIEHU A »
paccmotpeHo cocrosHue U meroasl TTII. Hayunas
mucnMiUinHa, HaspiBaemas TTII, HaOmomaer peajbHBIC
SABJICHUS, CBA3AHHBIC C JABUKCHHUCM IMOTOKOB TPaHCIOPTA,
paspabaTeiBaeT TEOpUM (MOJENH), MpeJHa3HAYCHHBIE IS
00BsICHEHHUS JAHHBIX SIBIICHUH, MCIOJIB3YET 3TH TEOPUH IS
OMMCAaHUsl TOrO, KOTOPOE COCTOMTCS MpH U3MEHEHHU
YCIIOBHUH, W MPOBEPsieT NPOTHO3bI HOBBIMH HaOJIOZCHUSIMU.
TTII sBnsercs BbIcIeil (opMON OpraHu3alMu 3HAHUI
3aKOHOB JBIKEHHUS aBTOMOOWJICH B pPa3HBIX JOPOXKHBIX
YCIIOBUSIX, TIPH Pa3HOM YpPOBHE YIPaBIICHHS ABWKEHHEM, B
pa3sbix 3a coctaBoM TII. Kak cucrema 3HaHuil 0 3aKOHax
newxeHns: apromoomieit, TTII mmeer spKo BBEIpaKEHHYIO
CTPYKTYpY, B KOTOpOH OTOOpa)KCHbI OTHOIICHHS MEXIY
aBTOMOOMJIEM, JOpPOroM W BpeMeHamu. B  ¢dopmaibHO
JIOTUYECKOM  acCIIeKTe 3TO HavalbHbIE IOJOKEHHUS,
eAMHHULBI M3MepeHHs M cpoku Teopur. OnHaAKo
(yHIaMEHTATBLHBIMU TIOHATHSMHU SIBIIIIOTCS HE €AWHHIBI
IIOTOKA BPEMEHM U AJIMHBI OPOTH, a MPOU3BOAHBIE OT HUX
XapaKTepUCTUKU. HHTEHCUBHOCTH /N (aBT/roX), CKOPOCTh
V' (myrte/ron), mwiotHocte (Q  (aBT/uUIAX),  KOTOpas
O61)51CHSICTCH HCOCTATOYHBIM PACKPBITUEM Ka4YCCTB IMOTOKA.
SAnpom TTII sBnsercs QyHIAMEHTaIbHOE YpaBHEHHE
cocrosiust notoka N=QV(()), ypaBHeHHs TPOXOXKICHHS 32

TPAHCIIOPTHOI'O

aupepom  Vn=VnOl (Vn+71 - Vi) /12, ypasuenue
JIUHAMHAYECKOTO rabaputa B MOTOKE
Ld = V o + Plmnop) CV2 + 13 + la K

(yH/IaMEHTAILHBIM TIOHATUSIM TEOPHH TIPHHAAJIEKAT TAKKE
3aKOHBI PACIPCACIICHUA NHTCPBAJIOB MECKIY aBTOMO6l/IJ'I51MI/I
1 CKOPOCTH aBTOMOOMIIEH.

B wuccnenoBanumn mocneayoomee (GOpMHUpOBaHHE
TTII BBIOJIHEHO B Kaue€CTBEHHOM HAIIPABJICHUH, OTOMY
YTO CTOXACTHYECKHE 3aBUCHMOCTH HE IO3BOJISIFOT OTKPHITH
CBSI3KU HPUYMHOBO-HACIIIIKOBI, 3aKOHOMEPHOCTH,
HenuHeHocTs U cTpykrypy TII. Ilox cucremoil «motek
TPAHCIOPTY» BU3HAYMHO COBOKYNHOCTb TPAHCIIOPTHBIX
CPEICTB, KOTOpBIE YIOPSIOYEHBI COTJIACHO MpaBUIaM U

v=L n- [var
c’ C
KOTOpBIE YKa3bIBaIOT Ha HAKOIUICHHE
MOTEHUUALHOM  SHEprun B  ToToke. Pa3MmepHOCTH
nanpspkearoctd C = L/N, kM. roz/asr.
3HauYNUTENHHBIN MPaKTUYECKU I HUHTEpEC

npeaACTaBIACT MWHBCPCUOHHAA HANPAKCHHOCTH, KOTOpas

2013 Global Journals Inc

(us)

TpeOOBaHUAM OC30MACHOCTH JABIDKCHHS W JBUTAIOTCS 10
OJIHOHU II0JIOCE MPOE3KEH 4YacTU JOPOrdM WIM HEPErOHKU
TOPOJCKON MarucTpaiv. Bee 31eMeHTsI, KOTOphIe He BOIILTH
B HCCIIEIyeMYIO CHCTEMY, OTHECEHBI K OKpYXKarotIei cpere.
Hnst onucanus aswxenus TII nmpuMeHeH aHaIUTHUECKUN
MOJIXO/1, YTO TO3BOJIMIO PACCMATPHUBATH 3aKOHBI IBHKCHUS
aBTOMOOWIII HE KaK H30JMPOBAHHOTO OOBEKTa, a Kak
3JIeMEHTa CHUCTEMbl WM COBOKYIHOCTH aBTOMOOWIIEH,
KOTOpBIC [IBHTAIOTCA MO OJHOW II0JIOCe MATHUCTPAId |
B3aHMOJICHCTBYIOT IPYT C JPYTOM II0 IIPUHIIUAITY BEJOMBIA 1
Benyunid.  Ompejensercs TOBEIEHHWE CHCTEMBI  Kak
LIEJIOCTHOM.

Bmsnaunmao i MI000H TMEpEroHKHM YypaBHEHHE
anreOpam3ma, KOTOPOE CBS3BIBACT CKOPOCTh  ITOTOKA
tpancnopta |/ u ero untencuBuocts V. Ilpu 3TOM yuTeHa
WU3MEHSIEMOCTh CKOPOCTM M HMHTEHCHBHOCTH BO BpPEMEHHU.
Onucanue XapakTEepPUCTUK MEPEroHKH OyIeT MOJHBIM MPHU

OIpEICIICHAN ypaBHEHUSI, KOTOPBIC CBSI3BIBAIOT
nepemenubie V() wu N(), uro B cBolO ouepeib
XapaKTepU3yroT JyaJIbHOCTh (1BOWMCTBEHHOCTB)

TPAHCIIOPTHOM €TUHUIIEI B 000OIICHHBIX TTapaMeTpax.

Hust  ompeneneHuss OOOOILIEHHBIX — [1APAMETPOB
paccmotpeno otHomenue V(1) u N(t), npoussenenue V() u
N() n GbICTpOTA H3MEHEHHS OJHOW BEJIMYHMHBEI OT BTOPOH,
TO €CTh TepBbie mpousBoAHsle 3a f OtHomenue N(7) u
V(%) u3yaanoce MHOTHMH criennamucTamu. OHO pacKpbiBaeT
wioTHOCTh (0 W JMHaMuYecKuii rabaput S.

IMpoussenenune N(t) u V() no3sonun onpeneauts
MouHocTh notoka M) =QVFY=SNAY.

B nepBrIii pa3 pacCMOTPEHO B3a€BO3B 30K MEXKIY
Vit) u dN@) /df, uaro Bi3Hayae HOBYIO XapaKTEPHCTUKY
MOTOKAa — 0000LIEHHYI0 HANPYKeHHOCTh C U3 ypaBHEHUS
Vit)=C dN@) /dt  Hanpsbkennocts  noroka C
XapakTepu3yer  OBICTPOTY M3MEHEHHs CKOpPOCTH IIpH
W3MEHEHUN WHTEHCUBHOCTHU TII. VYcranosieHa
3aBucumocts N(#) or V(#) B asuom Bume. Korma aN(t) /df
CYIIECTBYET, TO OOpaTHOE COOTHOINCHHE  TIOIYUHM,

N(6)=1/C[V (t)dt + N(0)
N(&)-N©O)=1/C[V (t)dt
Ecmun N(f) — pasprisras ¢yukuus, To dN(1) /0t ve

uMeeT penieHus. [109TOMy IPOBEIEM 3aMeHy MepPEMEHHBIX,
BBe/IS HOBYIO TepeMeHHyioo L(f), kak 0000IIeH MyTh.

L(t)IfV(t)dl‘ mozoa  L(t)=CN(t). CnenosatensHo,
3aKOH CKathsi (GOpPMHUpOBAaHHE B TPYIITY, KOJIOHHY MM

yBenuueHne HanpspkeHHOCTH B TII Ha TeperoHke) MOXKHO
BBIPA3UTh OHOI U3 TaKUX 4YeThIpe Gopmyir:

501058

CN, V=CdN/dt (2)

SIBIIIETCA  CKOPOCTBIO M3MeHeHus: IioTHoctd TII wnm
MHTEHCHBHOCTBIO, KOTOpasi OTHECEHA K JUIHHE fgopord U =
7/C 510 ymeanbHasi MHTeHCHBHOCTL TII, pasMepHOCTDH
KAaKOM aBT/4.KM.



Bzaummocssse A1) 3 dV(t)/dt onpenennm Ttak xe
aIPOKCUMUPYS XAPAaKTEPUCTUKY 3TOH CBA3M IPU IOMOILU
OpSIMOM, KOTOPYIO HAIpPaBHM Yepe3 Havano KOOPAWHAT.
IMonyueno ypasuenne Buma N(1)=JdV(t)/dl,

rne J — mnepenaBanbHa (GYHKIS iHEPUIHHOCTI
aBTOMOOIIIA TUTS PO3TISIHYTO1 CUCTEMHU «TII».
IaTepnperyemo 1i sk iHepmiiiHicTh, TOOTO K aKyMyJSTOp
KiHETHYHOI eHeprii (IOpPOKHBOTO MOTEHIIaNy) . Y piBHAHHI
inrencuBHicts N(f) € sBHOW0O OyHKHiero Bix dV(1)/dt. SAxmo
BOHa icHye B iHTepBani O < T < [, TO pO3B’sI3aHHS PiBHIHHS

Mae BUITIA[ I/(z):l L;N(t)dt + U0), WD - V(O):l
J J

j(; N (t)dt . Sxkmo V{f) — pospuBHa yHKIs, TO

piBHSIHHS HE Mae po3B’szaHHs. OOiieMO 10 CKIIAJHICTB,
BUKOPUCTOBYIOYM HOBY 3MiHHY A(t), Ha3BaHy <KUIbKicTIO
MOTOKY>, IO JJOPiBHIOE }\,(l) =J WD . Tomi MH= dh
() /df . Konn iHTeHCHBHICTH € Ge3mepepBHOI0 (YHKIIIEIO

At)

[oB'si3aHa 3

t

4acy, TO KUIBKICTb  IIOTOKY

inrencuBnicTio NV(?) cniBBimHomenpsm A () = J Mt

0
Ile piBHSHHA € OCHOBHHUM PIiBHSHHSM KIJIBKOCTI IOTOKY i
JIO3BOJISIE BUPILITYBATH JIBI THITOBI 3a7a4i.

— 33 W3BECTHOHN BEJIMYMHOW MHTCHCHMBHOCTH HAWTH 3aKOH
M3MEHEHHUs KOJIMYeCTBa aBTOMOOMIIEH B MOTOKE;

— WIM 32 U3BECTHHIM 3aKOHOM HM3MEHCHHS KOJWYECTBA
aBTOMOOWIIEH B TPyIIIIe HAWTH HHTCHCUBHOCTB.

DakTHYECKU AJIeMEHTapHas BEJIMYUHA
WHTCHCHBHOCTH 3a BpeMmst O/ paBHIETCS W3MEHEHHIO
KOJIMYECTBA IIOTOKA 3a BpeMs TOT ke af, To ectb 1 = Q1)
(aBT.). DTO ypaBHEHHE YKa3bIBae€T Ha 3aKOH H3MEHCHHS
konuuectBa TII. «M3meHenue wuHTeHcuBHOCTHM TII 3a
HEKOTOPBI MPOMEKYTOK BPEMEHH PABHSETCS HW3MEHEHHIO
KOJIMUECTBA aBTOMOOWJIEH B IIOTOKE 3a BPEMSI TOT IKeE».
JlaHHBI 3aKOH TMO3BOJISIET 3a HA4YaJlbHOM CKOPOCTHIO
aBToMoOmiedi /0 u W3BECTHBIM KOJMYECTBOM IOTOKA
(MHTEHCMBHOCTh B HMHTEpBAaJic BPEMEHU) HAXOJHUTh
KOHEYHYI0O CKOPOCTb aBTOMOOMJIEH B IIOTOKE, MHHYB BCE
BBIYHCIICHHS IPOMEXYTOUYHBIX cKopocTteld V/.

YucnoBoe 3HauY€HHE WHEPLHMOHHOCTH MOXHO
HalWTH W3 rpauyeckoil nuHeitHOW 3aBUcHMOCTH 1(1) OT

ckopoctu (1) = A V{?). PasmepHOCTh MHEPIIMOHHOCTH J
— aBT.4/KM.

Takum  00pa3oM,  HAaKOIUIEHHE  JTOPOKHOTO
noreHrmana TII Ha meperoHke OyIeT OMUCHIBATHCA OTHUM
U3 TaKUX ypaBHEHUH!

A=ov: N=J22 o =P 3)
dt J
O6parHasi BeMYMHA HMHEPUMOHHOCTH J — 3TO0  KM/aBT.u. [IOKa3aHO, YTO B OCHOBHBIX TPAHCIIOPTHAIX
OBbICTPOTA M3MEHEHHsI PACCTOSIHMS, WIM UHAMHYECKOTO  XapakTe  PHCTHKAX  3aBHCUMOCTh  CKOPOCTH  OT
rabapura aBTOMOOWII. DTOT MapamMerp XapakTepu3yeT  HMHTCHCHBHOCTH OIMCBIBAETCS TAKMUMH YPaBHEHHSIMHU
yckopenHocts  TII  1/J=B,emunnna usmepenus B—
v-nL, v=cdN -1 Na. @)
0 d J
B cBoto ouepesp, 3aBUCMMOCTh HHTEHCHBHOCTH OT CKOPOCTH
N=QV, N=J Z__ N 7[th. %)
dt C
OGOCHOBAaHHO TIOCTPOEHHE ypaBHeHHil cocTosamii WM OpraHHsalliM — JIOPOKHOTO  ABIDKCHHS — €CTb.
n newkenns TII B muddepennmansHoit dopme. s E =IN @OV ()dt = J. N(@)dL Pasmeprocts
Haubosee o0l Gopmynuposky 3akona askenns TII kak  paGotocrmoco6HOCTM — aBT.KM/4. DTO MPOU3BEICHHE
CUCTEMBl ~ MAaTE€pPUAIBHBIX  T€1  NPUMEHEH IPUHLUIl  KOJMYECTBA aBTOMOOWJIEH B TIOTOKE Ha HX CKOPOCTh
HanMeHbiero aeictsusa. CormacHo stomy npuHnumy TII  pemskenws.
xapakrepu3zoBano (yHkmmerr Jlarpamxka. PaccmotpeHo B cucreme «TIl» BO3MOXKHYIO, B O€30HACHBIX
COOTBETCTBUE MOHATHs «dKceprust» Juist cuctemsl «TTl». TIT  ppenenax, CKOPOCTh TIBUKECHUS ABTOMOOUIISIM
KaK TaKOBOH MOXET CyIIECTBOBaTh TOJBKO NPU HAIMYMH  ofecreunBaeT jaopora. CienoBaTeNbHO, —IOCTPOEHHAS

JIOPOTHU C MOJOCaMU ABMKEHHs. [Ipu 3TOM Oynem BBIACHATH
MOTEHIIUATIbHBIC BO3MOYKHOCTH TPaHCIIOPTY "
IIOTCHIIMAJIBHBIC BO3MO>XXHOCTH JOpPOTH. HOCKOHBKy
momHocTe TII ompenensiercs NpOU3BEAEHHWEM OCHOBHBIX
0000IIEHHBIX MAPaMETPOB COCTOSIHUI: ckopocThio V(1) u
unreHcuBHocThIO N(1), mo ypaBHeHHE paboTOCIOCOOHOCTH

Jopora uMeeT OOJIBIIOW IMOTEHIWal, B HEH HaKoIIeHa
4acTh pPabOTOCIIOCOOHOCTH. DTO JIOPOXKHBIA IOTEHIHAI,

KOTOpBI  SIBIISICTCSl KBAJAPATUYHOM (YHKIMEH CKOPOCTH,
KOTOpas XapakTepu3yeT MHepuuro B cucteme «TID».
VYuureBas, 4TO NPOU3BEICHHE HHEPUUOHHOCTH J Ha

CKOpPOCThb /' sBnsercs KOIMYECTBOM ITOTOKA JI, OOCPKUMO
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E = IJ/'}wﬂ/ E = T}de, aBT.KM/4. J{ysi 0606IIEHHOTO
b b
0 0

COCTOsIHUA

L2 :ﬁ : (6)
a2 2J

VYpasuenue (6) mokaspIBaeT, YTO 4eM C OOJIBIIEH
ckopocThto npuraercss TII, Tem Bblllle KauecTBO AOPOTU U
ero mnoreHuuan. JlOpoXHBIA NOTEHUHUA 3aKJIaJbIBAETCS
KaTeropiiHUMH HOPMATHUBAMH JJIS KaXIO0H JOpOTH U
VJIMLBI 1 MOXET OBbITh MCHOJIB30BaH ISl OIICHKH KauecTBa
3alpOEKTUPOBAHHON M NOCTpOeHHOW noporu. Bo Bpems

3aropa Ha  TCPETOHKE  HAXOOUTCS  MaKCHMAallbHOE
KOJIMYECTBO ABTOMOOMIIEH, CJIENOBATEIBLHO Oyzner
HaKaIUIMBaTbCS JKCeprusi, MPOTHUBOIOIOKHAS

paboTOCIOCOOHOCTH JOPOTM H 3aBUCHMAas YyXKe HE OT
CKOPOCTH, & OT KOOPAMHATHOI'O MOJIOXKCHHSI aBTOMOOMIICH 1
WX KOJMYECTBa Ha TMEperoHke. DTH aBTOMOOWIM HMEIOT
OoJIbIIyI0 COCOOHOCTh K TepeBo3kam. CienoBaTesbHO, B
cucreme «TII» HakamaMBaeTCsl TPaHCHIOPTHBIM MOTEHLMAIL.
OnepXeHO  ypaBHEHHSI  TPAHCIIOPTHOTO  IOTEHIHANa

cucreMsl «TTI» ET — T NdL = ?lLdL nim
0 0 C

r 1.,
E; = % — ECN aBT.KM/4. (7)

W3 ypaBHeHus (7) BHAHO, YTO TPAHCIOPTHBI
NMOTCHIMAJI CHUCTEMBI PABHACTCA HYJIIO IIPU OTCYTCTBUH
aBTOMOOMJIEH Ha meperoHke N = 0 U MaKCHMAIbHOMY
3HaYeHUr0 — npu ANmax, 4ro paBHseTCS MPOIYCKHOM
CHOCOOHOCTH TIEPECEUCHUS IOPOTH.

Takum oOpa3oM, Ha meperoHke B cucteme «TTI»
HaOmofaeTcst  3aMeHa  JJOPOXKHOTO M TPAaHCIOPTHOTO
MOTCHIMANIOB ApPYr Ha Jpyra. JlaHHoe 0OCTOATENBCTBO
YKa3bIBacT Ha TO, YTO B TAKOW CUCTEME JOJDKHBI BO3HHKATh
KosieOaHus, ¥ ONTHManbHble yciaoBus aBrkeHus TII OymyT
Haxoautecst 0 + ET = E = const mupu HEKOTOPOM
ITOCTOSTHHOM 3HA4YeHHH PabOTOCIOCOOHOCTH CHCTEMBI, YTO
obecrieunBaeT OpraHU3alMsl TOPOXKHOTO ABHXKEHUs. OTO
YCIIOBUE  XapaKTepu3yeT HE TOJIBKO  BO3MOXHOCTh
HaxXOXJEHHUsS ONTUMyMa (YHKIIMOHHPOBAHMUS CHCTEMBbI
«TIl», HO ™ onpenmensier coOOW 3aKOH COXpaHEHHs
paboTocrnocoOHOCTH (axceprum) CHCTEMBI yepes
OJTHOPOJHOCTh BpeMeHH. Benuunua sxceprun £ = cornst
ocraeTcsi NOCTOSHHOW BO  BpeMeHH. Bce  Buabl
pabotocnocobHoCcTH cucTeMbl «TIl» amuTHBHEI, dTO
HETIOCPEJICTBEHHO BBIXOAUT U3 YIMYHO JOPOXKHON CETH Kak
CYMMBI TOHOK M CYMMBI TIOTOKOB, M BCE BHIBI JKCEPTHH
OyZIyT MHTETpaNaMH JBIKCHUS CHCTEMBI.

Juis momydeHnst  00OOIIEHHOTO  ypaBHEHUS
mewxeHnss TII ydreHO, dro JBW)KEHHE aBTOMOOWIICH
MIPOUCXOIUT B CPEJiC TIOTOKA U JOPOTH, KOTOpasi OKa3bIBaeT
CONPOTUBIIEHHE, TO  €CTh  ONpeAeIuM  (YHKIHIO
paccenBaHusl, WM TUCCHUITAINIO SKCEPTUH MTOTOKA.

2013 Global Journals Inc. (US)

Jokazano: mo0oit aBromoOwnr B TII wumeer
JIBOMCTBEHHOCTh (IyaJIbHOCTh), KOTOpas OKa3bIBACTCS B
TOM, YTO  aBTOMOOWJb  SBJISAETCS  OJHOBPEMEHHO
HUCTOYHHKOM CKOPOCTH (IBH)KEHHIO) ¥  HCTOYHHUKOM
MHTEHCUBHOCTH (MTOTOKY), WIIM HANPSHKEHHOCTH B IOTOKE.
ABTomMOOWNL Kak emuHHMna TII sBISETCS MCTOYHUKOM
WHTCHCUBHOCTH W HANPSHKCHHOCTH W HMMEET B Ipolecce
JBIDKCHUS!  3HAUUTEJbHBIC  JMHAMHYECKHE  TadapuThl.
VYyacTthe BoauTeNeld B TPaHCHOPTHOM IPOLIECCE YUYTEHO B
BUJIC HMCTOYHHKA HEPABHOMEPHOCTH HMHTEPBAIOB MEKILY
aBTOMOOWJIIMH B IOTOKE M (QIYKTyalMd CKOPOCTH
JBYDKCHMUS.
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MARSE, you can use 'MARSE' title as you use your degree in suffix of your name. This will definitely
will enhance and add up your name. You can use it on vyour Career Counseling
Materials/CV/Resume/Visiting Card/Name Plate etc.

40% Discount will be provided to MARSE members for publishing research papers in Global
Journals Inc., if our Editorial Board and Peer Reviewers accept the paper. For the life time, if you
are author/co-author of any paper bill sent to you will automatically be discounted one by 60%
MARSE will be given a renowned, secure, free professional email address with 30 GB of space
eg.johnhall@globaljournals.org. You will be facilitated with Webmail, SpamAssassin, Email
Forwarders, Auto-Responders, Email Delivery Route tracing, etc.

MARSE member is eligible to become paid peer reviewer at Global Journals Inc. to earn up to 10%
of realized author charges taken from author of respective paper. After reviewing 5 or more
papers you can request to transfer the amount to your bank account or to your PayPal account.
MARSE member can apply for free approval, grading and certification of some of their Educational
and Institutional Degrees from Global Journals Inc. (US) and Open Association of Research,Society
U.S.A.

MARSE is eligible to earn from their researches: While publishing his paper with Global Journals
Inc. (US), MARSE can decide whether he/she would like to publish his/her research in closed
manner. When readers will buy that individual research paper for reading, 40% of its earning by
Global Journals Inc. (US) will be transferred to MARSE member's bank account after certain
threshold balance. There is no time limit for collection. MARSE member can decide its price and we
can help in decision.
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AUXILIARY MEMBERSHIPS

ANNUAL MEMBER

e Annual Member will be authorized to receive e-Journal GJRE for one
year (subscription for one year).

e The member will be allotted free 1 GB Web-space along with subDomain to
contribute and participate in our activities.

e A professional email address will be allotted free 500 MB email space.

PAPER PUBLICATION

e The members can publish paper once. The paper will be sent to two-peer
reviewer. The paper will be published after the acceptance of peer reviewers and
Editorial Board.
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PROCESS OF SUBMISSION OF RESEARCH PAPER

The Area or field of specialization may or may not be of any category as mentioned in
‘Scope of Journal’ menu of the Globallournals.org website. There are 37 Research
Journal categorized with Six parental Journals GJCST, GIMR, GJRE, GJMBR, GISFR,
GJHSS. For Authors should prefer the mentioned categories. There are three widely
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at
Home page. The major advantage of this coding is that, the research work will be
exposed to and shared with all over the world as we are being abstracted and indexed
worldwide.

The paper should be in proper format. The format can be downloaded from first page of
‘Author Guideline’” Menu. The Author is expected to follow the general rules as
mentioned in this menu. The paper should be written in MS-Word Format
(*.DOC,*.DOCX).

The Author can submit the paper either online or offline. The authors should prefer
online submission.Online Submission: There are three ways to submit your paper:

(A) (1) First, register yourself using top right corner of Home page then Login. If you
are already registered, then login using your username and password.

(1) Choose corresponding Journal.
() Click ‘Submit Manuscript’. Fill required information and Upload the paper.

(B) If you are using Internet Explorer, then Direct Submission through Homepage is
also available.

(C) If these two are not conveninet , and then email the paper directly to
dean@globaljournals.org.

Offline Submission: Author can send the typed form of paper by Post. However, online
submission should be preferred.
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PREFERRED AUTHOR GUIDELINES

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e  Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

e  Font type of all text should be Swis 721 Lt BT.

e  Paper Title should be of Font Size 24 with one Column section.

e Author Name in Font Size of 11 with one column as of Title.

e  Abstract Font size of 9 Bold, “Abstract” word in Italic Bold.

e Main Text: Font size 10 with justified two columns section

e  Two Column with Equal Column with of 3.38 and Gaping of .2

e  First Character must be three lines Drop capped.

e  Paragraph before Spacing of 1 pt and After of O pt.

e Line Spacing of 1 pt

e large Images must be in One Column

e Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10.
e Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10.

You can use your own standard format also.
Author Guidelines:

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

5. Structure and Format of Manuscript,
6. After Acceptance.

1. GENERAL

Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial,
while peer reviewer justify your paper for publication.

Scope

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology,
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization.
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will
not be accepted unless they have wider potential or consequences.

2. ETHICAL GUIDELINES
Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities.

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals
Inc. (US).

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings.
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before
submission

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According
to the Global Academy of R&D authorship, criteria must be based on:

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings.
2) Drafting the paper and revising it critically regarding important academic content.
3) Final approval of the version of the paper to be published.

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors
who do not match the criteria as authors may be mentioned under Acknowledgement.

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along
with address.

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere.

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this
paper.

Please mention proper reference and appropriate acknowledgements wherever expected.

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,

you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications

Research letters: The letters are small and concise comments on previously published matters.

5.STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.

Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.
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Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
provided when submitting the manuscript.

6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .

You must strictly follow above Author Guidelines before submitting your paper or else we will not at all be responsible for any
corrections in future in any of the way.
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.
7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.
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12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.
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27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29. Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
e  Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.
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Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

e |[nsertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.
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Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

Reason of the study - theory, overall issue, purpose
®  Fundamental goal
®  To the point depiction of the research

e  Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e Significant conclusions or questions that track from the research(es)

Approach:
. Single section, and succinct
®  Asaoutline of job done, it is always written in past tense
e A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
e  Center on shortening results - bound background information to a verdict or two, if completely necessary
¢  What you account in an conceptual must be regular with what you reported in the manuscript

®  Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

Explain the value (significance) of the study

®  Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.
® Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

®  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.
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®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

e  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
®  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e |[f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

®  Report the method (not particulars of each process that engaged the same methodology)

Describe the method entirely

To be succinct, present methods under headings dedicated to specific dealings or groups of measures

e Simplify - details how procedures were completed not how they were exclusively performed on a particular day.
If well known procedures were used, account the procedure by name, possibly with reference, and that's all.

Approach:

® |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

®  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
®  |leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.
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Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

&  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

e Never confuse figures with tables - there is a difference.
Approach

e Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e  Put figures and tables, appropriately numbered, in order at the end of the report

e |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

e  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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ADMINISTRATION RULES LISTED BEFORE
SUBMITTING YOUR RESEARCH PAPER TO GLOBAL JOURNALS INC. (US)

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.

. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

e Do not give permission to anyone else to "PROOFREAD" your manuscript.

®  Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)

®  To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XIX

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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