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AHOTALIA Ob6rpynmogana MOoNCIU8icms CKOPOUEHHS 8UMpamuy Naaueéa 3a paxyHox ymunizayii menioeoi enepaii 6UXIonHux 2asié
NOJICENHCHUX ~ ABMOMOOINIB, 3a OONOMO20K MEPMOENeKMPUUHUX MOOYII6, Npu nooayi GOcHe2ACHUX 3acobie 01a yirel
NOJCENHCOLACTHHA,  NIO Hac 00CIY208YBAHHA NEPedadsCHOT Kilbkocmi euxiuxie. Tennoga euepeis GUXTIONHUX 2A3I68 NONCEHCHO20
agmomoobins, modce Oymu UKOpUCmaua OJis NPugeOeHHs 6 Oil0 CneyianbHO20 0ONAOHAHHA, WO 00360JUMb 3HAYHO 3MEHWUMU
sumpamy naiusa.
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FUEL COSTS DOWN SPECIAL EQUIPMENT CIVIL SERVICE OF EMERGENCIES IN
THE PERFORMANCE OF SURGICAL PROBLEMS

O. M. LARIN, S. V. KALYNOVSKY, V. I. TSIOLKOVSKIY
Department EandRE, NUCPU, Kharkiv, Ukraine

ABSTRACT The possibility to cut the petrol spendings has been substantiated by utilizing heat energy of exhaust gases emitted by
fire trucks with the help of using thermoelectric modules for fire fighting equipment to put out the fire while servicing most of the
calls. In the case of permanent water supply to some factors excluded (air resistance, overcoming slopes, losses in the suspension,
rolling resistance), reduced transmission losses, there are costs for pump operation and increases cooling costs. The excess energy
out of the exhaust gases of increasing its kinetic and potential energy. The thermal energy of exhaust gas that is about 50% of the
energy of the exhaust gas corresponding to about 50kVt. Taking into account specific features of a fire truck and after analyzing its
fuel and power balance we have calculated the excessive energy which is emitted into the air together with exhaust gases. Having
analyzed thermoelectic modules displayed at the market, we calculated potential energy ,which can be used for the work of electric
search and rescue devices , lighting the workplace or in case of using mixed transmission pump this energy can be added to fire hose
drive increasing fire fighting substances supply and therefore petrol spendings. The results of calculations may provide the work of
another device to put out that fire extinguishing agents to increase feed by 50%. Or provide for extinguishing 22,5m. above without
increasing fuel consumption. First substantiated quantity and quality supply of fire extinguishing appliances using hybrid drive
pump. Entered further development of the study, the use of thermoelectric modules in a special fire technique to obtain electricity.
Keywords fire truck, fuel consumption, thermoelectric module, element Pyeltye, exhaust gases, thermal energy.

KOeQiIieHTy KOpHCHOI [ii CHCTEMH ABHTYH-HACOC IIPH
[10J1a4i BOTHETACHUX 3acO0IB B IIJIAX ITO)KEKOTaCIHHI,
BUPIIICHHS SKO1 JO3BOJIUTH 3MEHIIUTH BUTPATH MAUBA.

Beryn

Crneuungikoro podotu oneparuBHoi TexHiku JJCHC
€ KOPOTKHUI MPOMIKOK Yacy CIiIyBaHHS 0 Micls momil
Ta BEJMKHHA MPOMDKOK Yacy craiioHapHol poboTu i3
cremianbHuM — oOyagHaHHsM  (Hacocom) [1, 2, 3]
BcTaHOBNEHO, 1[0 OCHOBHA YaCTHHA BHUTpPAT MAlHBa

AHaJi3 0OCTaHHIX J0cailKeHb i mMyOaikamii

Jlis BUpiIIEHHS 3a3Ha4eHOl MpOOJIEMH MOXIHBO

nmeuryHamu texHiku JICHC mnpunamae Ha pobOoTy 3
HacocoM. lleil arperaT MoXe CHOXHBATH IOCTaTHbO
BEJIHMKY NOTYXHICTh i TOMy HOro NpHUBIH, 3a3BHYAll,
3MIACHIOETRCS Bix aBUryHa ©OazoBoro maci. OmHak, y
OUTBIIOCTI BWITAAKIB HACOC CIOXXHBAa€ 3HAYHO MEHITY
MOTYKHICTh, HIXK Y HOMIHAJIbHOMY PEeKuUMi poO0TH, TOOTO
JIBHTYH IPALOE HE B ONTHMAIbHOMY PEXHMi, a MaJUBO
BUKOPHUCTOBYEThCs. He edekruBHo. CydacHi TeHJIEHLIT
PO3BUTKY TEXHIKM CIPSIMOBaHI Ha 3MEHIIECHHS BUTpar
€HEeProHOCIIB Uil BUKOHAHHS THX YM IHIIUX OIEpaIlii.
Tomy icHye mnpoOnema MiABHIIEHHS 3arajbHOTO

3aCTOCOBYBATH PIi3HOMaHITHI METOXM MO 3MCHIICHHIO
Burpar mnanuBa. CIOIM  BIXHOCATb:  3aCTOCYBaHHS
OKpEMOT0 JIBUT'YHA MOTPiOHOT OTYXKHOCTI, 3aCTOCYBaHHS
IHIIUX  TWIB  JBWTYHIB, BHKOPHUCTaHHS  IHIIUX
KOHCTPYKTUBHO-HOBHX JIBUTYHIB, BCTaHOBJICHHS
ra3o0aJOHHUX yCTaHOBOK [4]. Bci 1mi MeTOau MOMXKIHBO
3aCTOCYBaTH TEOPETUYHO. BpaxoByrouu Ti 00CTaBHUHH,
o mapk TexHiku JJCHC He MiHsIBCS TOBTi pOKH, TOOTO
80% aBTOMOOUIIB pajiTHCHKOTO BHPOOHUIITBA, TO 3aMiHa
iX NBUTYHIB HE MOXJHMBA 3 CKOHOMIYHHX TIPUYMH, a
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MPOIMIOHY€EMa IIOETAallHAa 3aMiHa BY3JIIB 1 arperariB €
HaMOUIBIIT BUTIIHOIO.

BpaxoByroun cnenudiky pobotu aBapiiiHO-
PATYBAIBHOTO aBTOMOOLISA Ta B3SBIIM JO yBard Te, IO
€HEprilo BiJl BHUXJIONHMX Tra3iB ABHI'YHAa BHYTPILIHBOTO
3TOPSHHSA  MOXJIMBO BHUKOPHUCTATH OIS JKUBICHHS
€NeKTPOJBUTYHA, TIOPUIHUA MPHUBIA MOXKEIKHOTO HACOCY
€ HalOLIbII BIAIMM METOIOM ISl EKOHOMIT IajuBa.

TakuM YUHOM, 3MEHIICHHS BUTpPATH MAJIWBa a
TAaKO)X 3MEHINCHHS BHWKHIY MUIKIIJUBHX pPEYOBHH B
atMocdepy 3a paxyHOK YTWIi3allii BHXJIOMHUX Ta3iB
MMOXKEKHUX aBTOMOOIIIB € €IUHAM JOLIUJILHUM METOJIOM,
KOTpUil MOXXJIMBO 3ampONOHYBAaTH [UIA  peami3armii
nigpo3ainamu JJCHC B chorogHimHiX yMoOBax.

Meta po0oTu

Metoro poOOTH € yTmii3amii TemIoBol eHeprii
BUXJIOIIHUX Ta3iB OCHOBHUX IIOKEXHUX aBTOMOOLIIB
JICHC npu BUKOHaHHI HUIMH OTIEPaTUBHOTO 3aBJaHHS IO
mojayi BOTHETaCHHUX 3aCO0IB IS IIIIEH ITOXKEKOTACIHHSI

mig 49ac OOCIyroByBaHHS  IIEPEBAXKHOI  KIJIBKOCTI
BUKJIAKIB.
Buxjiaa 0CHOBHOT0O Marepiany
3rigHo CTaTUCTUKU HaIpaltoBaHb [51,

migpozaimamu JJCHC OimbImicTh MOXKEK JIKBIIOBYETHCS
3aCTOCYBaHHSM OJTHOTO a00 BoX cTBOIMIB «b» (po3xin 3,7
JI/C) Ha MPOTsA3i 9acy TaciHHA 10 25 XB.

PospaxyemMo MOTYXHICTh, Ky pealli3oBye
MOXEXKHUI HAaCcOC TP OOCIyroByBaHI IIMX BHUKJIHKIB (IO
¢dopmyni Jlelinepmana):

N =288 gy (1)
1000-n

Je 1 - K.K.J. HACOCa; p - TyCTHHA piamHH, Kr/M° ; Q —

noxaya Hacoca, m°/c; H - BucoTa migiiomy piguau(Harip),

M.

1000 9,81-7,4-50
B 1000 - 0,62

= 5854Br

BuKOpHCTOBYIOUM BiZIOME CITIBBIAHOIICHHS MIiX
o0epTaMu Ta MOTYXKHICTIO BiAIIEHTPOBOTO HACOCY

S (0 @

NHHHOM Nyom

ne Ny, - HOMiHAJIbHA TIOTYXKHICTb TIOKEKHOTO
Hacocy, N,,, — HOMIHANbHI 00EPTH MOKEKHOTO HACOCY,
Npy — TOTYXKHICTH mpum obepTax n, n — 00epTH
MIOXKEKHOT'O HACOCY.

Po3paxyemo obepTH Basry Hacocy, HEOOXiTHI s
3a0e3nedeH sl 3aJJaHol MOTYHOCTI.

n = 2700 - 3/ 285 127206/xB.
56000

Buxoasuun 3 mporo po3paxyemo odepTH ABUTYHA
MOKEXKHOTO aBTOMOOLIS I 3a0e3ledeHHs 3agaHol
MOTY>KHOCTI Hacocy 3a GopMyIIor:

nﬂB =n- iKBH . 00/XB. (3)
nyp = 1272+ 1,176=1496 06/xs.

BmsHaunMo BHTpaTy mMagbHOTO TIPH POOOTI
ngeuryna 31JI-130 Ha mux oOepTax IpU CTAIOMY PEKH-
Mi [6].

60-WV -
= % riron 4)
Ksc

Q

ne W — mutoma BTpara manuBa, r/00°m; Vi,
00’eM ABUTYHA, JT; n — 00epTH, 00/XB.; K ;. — KoedilieHT,
1110 BU3HAYAE THIT JIBUTYHA, 4-X TAKTHHIA.

600,088 61496
B 2

= 23696,64 r/ron

TemoBa MOTYKHICTh, IO OyAe BHIUICHA MPHU
3TOPsIHHI MAJILHOTO, PO3PaXOBYETHCS 3a (popmyitoro (5)

c . .

Q3,7 =4 = © Q-7 JKBT 5)
3,6

Ie: ¢; — TeIioTa 3TOPSHHSA  TalbHOTO

(42MOx/kr), Q — BUTpaTa MaJIHHOTO,
3ropsiHEA nansHoro (0,8)

N - IOBHOTa

42-23,7-0,8
Quy =——————=2212kB1
3,6
HaJ'H/IBO-eHepFCTI/I‘IHI/Iﬁ OaaHc ITOXKEKHOTO

aBTOMOOITST PO3MONUIAETECS HACTYIHHM YHHOM [7]:
oxonomxenust [1B3 -34%, mogonaHHA omopy MOBITPS —
2,1%, nmogonanHs yxuniB — 6,6%, BTpaTH B MiIBICII —
10,8%, BTpaTH B TpaHcMicii - 3,1%, MexaHidHi 1 HACOCHI
Brpatu [1B3 — 10%, BHUIyck BigmnpanboBaHuX TasiB -23%,
MIPUBIJ OAATKOBOTO 00JIaqHaAHHS -8%, MOI0IaHHS OMOPY
koueHHs — 2,4%.

VY Bumazky cramioHapHoi poOOTH MO momayi
BOIM psx  (aKTOpiB BHUKIIOYAETHCS (OMIp MOBITPA,
TIOJTOJIAHHS YXWJIiB, BTPATH B Mi/BICII, TOOAHHS OIIOPY
KOYeHHS), BTpaTH B  TPAHCMICIl  3MCHIIYIOTHCH,
3’SIBJIIIOTBCS. BTPATH HA poOOTY HACOCY Ta 301IbIIYIOTHCS
BTpaTH Ha OXoJyIoJuKeHHA. Hammmok ereprii (cymapHO
45%) BHUXOIWTH 3 BHUXJIONHHMH Tra3aMH, MpPOIOPLIHHO
30UIBINYIOYM HOT0 KIHETHYHY 1 MOTEHLIaJIbHY (TEIJIOBY)
€HEeprilo, 110 JUIs HAIIOTO BUIAJKY CKIIaJae:

Qpr = 0,45 Q3y1, Bt (6)

Qpr = 0,45-221,2 = 99,54xBT1
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Hac nikaBuTh caMe TeIuIoBa €HEPTist BHUXJIOIHUX
rasiB, sika ckyanae 61u3bpKko 50% Beiel eHeprii BUXJIOMHUX
rasis, 110 BiAmoBigHO cKiaagae 50 kBT.

[IpomoHyeThCS  TPOBOAWTH  yTHII3ALIIO  ITi€l
TEIJIOBOI eHeprii, sKa JI0 [[bOr0 BUKUAATIACH B aTMOChepy
Ta HANpaBUTH ii HA TPUBII HACOCHOTO OOJaJTHAHHSI
aBTOMOOUISI, MO po3rismacTbes. Jmst yrwmizamii el
EHEeprii MOXJIHMBO BUKOPHCTATH TEPMOEIEKTPHUHUN
neperBoptoBad (Puc. 1), xorpuil mpaioe 3a paxyHOK
BUKOpHCTaHHS e(peKTy 3i€0eKy — eleKTpOoreHepyroui
moxymi Ilenpre. BoHm mpeacraBnsitoTb 3 cebe
HaIliBITPOBIIHUKOBUH BUPiO, P MPOITYCKaHHI TEIJIOBOTO
MMOTOKY Kpi3b sikuil cTBoproeThest EPC Ha Horo BUBIIHUX
kiemax. EPC mpormopiiifiHa TemIoBOMy MOTOKY Ta ILIOLII
(KITBKOCTI TEPMOEIEKTPHYHHUX Map), a TaKOX SIKICHOMY
CKJIay eJeMeHTiB mpuiany [8, 9, 10].

Puc. 1. — Tepmoenexmpuunuii nepemeoprogay

[TpomucnosicTh BHITyCKa€e pi3HOMaHITHI
enemMeHTH IlenbThe, AKi  IPaIfOlOTh 32  OJHUM
NPUHIMIIOM, OJHAK KOHCTPYKTHBHO BOHHM BHKOHYIOTHCS
IBOX BHJIB: TeHepaTopHi Ta TemwmoBi. Y Tabmmmi |
HaBe/lICHI OCHOBHI mapamerpu eneMmeHTiB [lembre, 1o
MOXYTb 32 CBOIMH TEXHIYHHUMHU XapaKTePUCTUKAMHU OyTH
BUKOPHCTaHI y SKOCTI TEIUIOCNEKTPOTreHepaTopa, IIo
YTHITI3YI0 €HePTii0 BUXJIOMHUX ra3is [11, 12].

Ta0mums 1. OcHoOBHI napameTpu
EJIEKTPOreHEPYIOYNX MOIyiB [1enbThe
-
-
> = 2
5 T z ,
e o T ® @
Toka3HUK % o 2 T
- S IS o
2 3 Pz R
) e ”z(;:
1 2 3 4 5
Kpaita Yipai Kurait | Pocis Pocis
BHPOOHHK Ha
U,B 5.3 4,2 6.8 0,89
I, A 7.0 4,6 9.6 3,3
Pl 370 | 193 | 65 2,9
Bt
1 2 3 4 5
n,% | 6.5 6,3 7.4 4,5
= a 90 56 260 40
= 90 56 92 40
g
‘g 4.0 4.0 30 4,8
=
TXOJ'I.
e 30 30 70
Tra .C
OE 300 300 570

[Moni6arMu a60 OITBII MOTYXKHAMH €IeMEHTaMU
TIPOTIOHYETHCS OCHACTHTHU BUXIIOTIHY CUCTEMY
MOXKEKHOTO aBTOMOOLIS [13,14].

Po3paxyemMo eneKTpUyYHy MOTYXHICTh sIKa MOXeE
OyTH OTpUMaHa 3 BUKOPHCTAHHS 3a3HAUYEHHUX EJIEMEHTIB
NPY yTUITi3aLil TerIoBoi eHeprii BUXJIOMHHX TI'a3iB.

N, = 0,5Qy " N " Nyo KBT (7N
ae My — KoediuieHT KopucHOi il oGpaHoro
MOJLJIsL, Ty, KOSPILiEHT KOPUCHOT Aii TemI000MiHHNK

N, =0,5-99,54-0,074-0,8 = 2,95kBr

OTpuMaHy eNeKTPUYHY CHEPril0  MOJXKIJIHBO
BUKOPHUCTATH [UIS pOOOTH EJIEKTPHUYHOTO aBapiifHO
PATYBaJbHOTO IHCTPYMEHTY, OCBITJIICHHS Micus poOoTH
abo, y pa3l BUKOPUCTaHHS KOMOIHOBaHOI TpaHCMicii
Hacocy, JOJATH 10 CHEPrilo Ha MPUBIJ MOKEKHY HACOCY
YuM 30ITBIIMTH TapaMeTpH MOfAadi HUM BOTHETacs4uX
peuoBuH. Lle Oyne aHanOriyHO 301IBIICHHIO TOTY>XHOCTI,
1[0 TepeaaeThes 10 Hacocy Bif JIB3 To0TO 30iibIICHHIO
KIUJIBKOCTI BUTPATH TajeBa.
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Po3paxyemo momady Hacocy MpHu 301IbIICHHI
MOTYXHOCTI [0 HOMYy HaAaeTbesa. BUKoOpHCTOBYIOUH

dopmymy (1)

_ 10001 (Nyps3 + N,,)
p-g-H

,a/c
- ne Njps - TOTYXHICTh INO NEPETAETHCA Bif
JIBUTYHA BHYTPIIIHOTO 3TOPSHHS J0 HACOCY

_ 1000-0,62(5854+2950)
- 1000-9,81-50

Q =11,1 w/c

Pospaxyemo THck 1m0 Oyage CTBOPIOBATHUCH
HACOCOM MpH 30UIBIIEHH] TOTYKHOCTI

_ 10007](Nﬁ33+Nm)
pgQ

H

>

1000-0,62(5854+2950
H= ¢ ) = 751 M

1000-9.81-7.4

TobTo Mu MoxkeMo 3a0e3meduTd poOoTy e
OJHOTO TPWJIAAY Ha TaciHHS TaKUM YUHOM 30UIBIIUTH
IoJiaqy BOTHEracHUX pedoBuH Ha 50%. AGo 3abe3neunTn
racinHsg Ha 22,5M. Bumie (migHATH Ha 7 MOBepXiB) Oe3
30LTBIICHHS BUTPATH MAJNBA.

Po3paxyemMo BuTpaTy manuBa ABHIYHOM JUIS
3a0e3meueHHs 11i€i K MOTYXHOCTI. [ 4oro BH3HAUMO
HeoOXimHi o0epTH Bamy Hacocy (3 ¢opmynun (2)) Ta
o0epTu IBUTYHA:

n=1272" 3/% =1454 06/xB.
5854

O0epTH IBUTYHA TOKEKHOTO aBTOMOOLIS s
3a0e3neueHHs 3a/IaHo1 MOTYXKHOCTI Hacocy 3a GopmyIoro:

nyp = 1435+ 1,176=1710 06/xBs.

Po3paxyemo BuUTpaTy ManbHOTO TIPpU POOOTI
31JI-130 Ha mux obepTax MPH CTAIOMY PEXUMI poOOTH
JIBHTYHA.

_60-0,088-6-1688

> = 27086 r/rox

TobTo ekoHoMis manuBa ckiaaae 3390 r/rogx,
260 Om3bKo 14%.

BucHoBku

Takum uuHOM OyNO HaBeICHO MOXKIMBICTh
YTHII3aIil TEIUIOBOi €Heprii BUXIIOHAX Ta3iB OCHOBHHX
noxkexxanx aBToMoOuTiB ICHC mpm BHKOHaHHI HUMH
OTEPATUBHOrO 3aBJAaHHS IO I0Ja4i BOTHETACHHUX 3aC00iB
JUI IJIed TOXKeXOTaciHHS Mifl Yac OOCIyroByBaHHs
nepeBaXKHOT KUIBKOCTI BUKIMKIB. LIst eHepris Moxe OyTn
BUKOPHCTaHA JUIsi TIPUBEJCHHS B Jil0 CIEliaJbHOTO

(macocHOro) oOmamHaHHS, IO
SMCHIIUTH BUTPATH ITaJIUBA.
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