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DESCRIPTION OF ENGINE TEST BENCH AS A SOURCE OF DANGER
FACTORS IN EXPERIMENTAL RESEARCHES

Grounded urgency of the study of factors of industrial, environmental, fire and
explosion safety experimental of studies on the engine test bench. Described the fea-
tures of construction, composition, and shows a diagram of the bench. Determine the
appropriateness of the identification and analysis of these factors for individual units of
bench.

Keywords: motor bench researches, diesel, hazards, civil protection, labor safety.

Introduction. As well known, the main porpoise of any kind of scientific re-
searches is a creation of newest intellectual product of fundamental of applied nature,
which characterized by scientific novelty, originality and practical value. In this
connection, that product on its way between initial idea and form of some kind of
competitive goods, which implemented in serial production, necessarily passes the
stage of experimental researches of its working characteristics. That fact causes the
necessary of development of special programs and methods, designing and ma-
nufacturing of experimental samples and also creating and improving of laboratory
equipment — stands, plants, measuring instruments. But any experimental researches
of objects that related with energy plants, except co-called mental experiment,
characterized by some kind of danger factors. Therefore scientific research works
aimed on identifying, analysis and maximal reducing or elimination of danger factors,
sources of which are experimental plants and stands, are relevant because life and
health of researchers and laboratory staff are the values of much higher order, than
any kind of scientific knowledge.

Analysis of recent publications. In Department of Piston Power Plants
(DPPP) of A.N. Podgorny Institute for Mechanical Engineering Problems of NAS of
Ukraine (IPMash NASU) was developed modular diesel particulate matter filter
(DPF) with new nonconventional construction and bulk natural zeolite in cassettes of
stainless steel mash — DPF IPMash. Several variants of DPF construction are em-
bodied in the form of operating layouts of its filter elements (FE). Their working cha-
racteristics under real operation conditions was obtained on engine test bench (ETB)
of DPPP [1]. The scheme of ETB shown in Fig. 1 and its appearance — in Fig. 2.

Porpoise of research is description of structure of ETB for following iden-
tification and analysis of factors of industrial, ecological, fire and explosive danger of
carriage of experimental researches on ETB.
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Fig. 1. Scheme of Engine Test Bench:

1 —diesel engine D21A1 (2Ch10.5/12); 2 — load machine (motor-generator IDP 924-
4); 3 — remote control panel; 4 — cardan shaft with protecting casing; 5 — welded steel
fundament frame; 6 — exhaust ventilation; 7 — dynamometer DS 742-4/N; 8 — high
pressure fuel pump; 9 — all regimes regulator of crankshaft; 10 — coupling for
variation of angle of advancing of fuel injection; 11 — fuel tank; 12 — sensor of fuel
level in tank; 13 — electric-hydraulic automatic valve for fuel topping; 14 — laboratory
scales of 2™ class VLR-200; 15 — optical sensor; 16 — consumption tank of fuel
consumption measurer; 17 — references weight; 18 — oil dipstick or oil temperature
sensor in sump of diesel; 19 — oil temperature sensor in sump of diesel TM100V; 20
— exhaust collector of diesel; 21 — intake receiver of diesel; 22 — rotary gas counter
RG-100; 23, 40 — mercury thermometer TL-4 Ne2 (0 — 50 °C); 24 — psychrometer; 25
— choke orifice of intake air consumption measurer; 26, 34 — differential U-shape
hydraulic manometer; 27 — ventilator of diesel cooling system; 28 — exhaust
collector; 29 — EG noise muffler; 30 — EG toxicity sampler; 31 — filter holder for EG
smokiness determination; 32 — 5 components gas analyzer Autotest-02.03P;

33 — exhaust tract; 35 — unconnected coupling of loading machine;

36, 37 — control handle and metal cable; 38 — barometer-aneroid BAMM-1M; 39 —
timer; 41 — appliance A-565; 42, 43, 45 — frequencymeter-chronograph F-5040 or F-
5041; 44 — appliance A-566; 46 — TDC marker; 47 — resistance thermometer TSM,;
48 — oil pressure sensor; 49 — manometer MO
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Formulation and solving of problem. ETB as himself is a complicated sys-
tem of follows interrelated power plants.

1) Bench contains electrical load machine made by firm VSETIN with dyna-
mometer of direct current of type DS 742/4-N in which structure is control cabinet of
type VH 136, two-machine unit (motor-generator) of type IDP 942-1 and remote
control panel [2].

2) On board of bench installed an autotractor diesel engine 2Ch10.5/12
(D21A1) [3] as the object of study.

3) System of measuring instruments of ETB consists of following devices:
sensors, appliances and informational channels, which measure and control the ad-
justment, regime and other parameters of diesel engine, load devise and other units of
the bench [4].

4) Diesel engine and load devise are installed on welded steel fundament frame
that rests on a concrete base.

5) Transmission of the bench is mechanically connect flywheel of diesel engine
and flange of rotor of loading devise with spline shaft and is covered by protecting
casing. These questions are investigated in [10].

Fig. 2. Engine Test Bench:
a — general view of bench; b — remote control; ¢ — loading device with dynamometer

All of these structure units of ETB characterized by definite set of factors of
industrial, ecological, fire and explosive danger. The motor experiments provided in
accordance with programs and methodics of DPPP and also provisions of
GOST 18509-88 and GOST 14846-87 [5, 6]. The programs of motor research is
developed on basis of standardized 13- and 8-regime stationary test cycles that are
models of exploitation of automotive and tractor diesel engines, respectively, and are
described in UNECE Regulations # 49 and # 96 [8, 9]. They was adapted to abilities
of laboratory of DPPP and features of it process are described in [1]. To providing the
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engine bench researches of DPF IPMash the exhaust system of ETB was modernized
by the way of adding to it the place for installing of experimental samples (insert for
sample retention (ISR)), the new sampling systems of exhaust gases (EG) for
determine its toxicity and opacity and also for measuring of gas dynamic parameters
of EG flow. The scheme of modernized ETB exhaust system shows in [1, 4]. The
danger factors of experimental studies on ETB is expedient to consider for each of its
single units apart. That will be the porpoise of following studies [7].

Conclusions. In present research considered structure, composition and
features of engine test bench of DPPP of IPMash of NASU as a source of factors of
industrial, ecological, fire and explosive danger.

In following researches will be determined and analyzed that danger factors for
each of it single bench units apart. It is the loading device, transmission, diesel engine
2Ch10.5/12, measuring instruments and experimental samples of DPF. Also it will be
proposed the list of actions for ensuring industrial, ecological, fire and explosive
safety of experimental studies on ETB.
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Bambéonw C.A., Konopamenxo A.H., /leiinexo H.B.
Ykpauna Azamammulx Kopeayoviy ¥immolx yHueepcumemi, Xapokos K,

TOXIPUBEJIl 3EPTTEVJIEPAIH KAVIITUIK ®AKTOPLIHBIH KO3I
PETIHAE MOTOPJIbIK CbIHAMA CTEH/TI CUITIATTAY

MoTopiblK ~ ChlHaMa CTEHATE TXKIpUOENl 3epTTeyJepHAlH  OHIPICTIK,
AKOJIOTUSIIBIK, ©PT >KOHE KapbUly KayllcCi3Airt (axTtopiapblH 3epTTEY ©3€KTUIIr
nonennaeHal. CTeHATIH KYPBUIBIC epEKIIETIKTepl, KypaMbl )KOHE ChI30achl KEJITIPLIIIL.
CTeHITIH JKeKe arperarrapbl YIIiH OChl (DakTopiapibl aHBIKTAY MAaKCaTThUIBIFBI
KOHE TaJIaybl aWKbIHIAJIbI.

Hezizei mycinikmep: CTEHATIK MOTOPJBIK 3€pTTEyJep, IU3elb, KayilnTiIiK
dakTopiapsl, a3aMaTThIK KOpFay, eHOCKT1 KOpFay.

Bambéonw C.A., Konopamenxo A.H., /letinexo H.B.
Hayuonanvnuiii ynusepcumem 2paxcoanckou 3auumst Yxpaunsl, 2. Xapbkog

OIMMCAHUE MOTOPHOI'O MCIHBITATEJILHOIO CTEHJA KAK
MUCTOYHUKA  ®AKTOPOB  OIIACHOCTU  DKCIEPMMEHTAJIBHBIX
UCCJIEJOBAHUN

OO0ocCHOBaHAa AaKTyaJIbHOCTh HCCIEAOBaHUS (DAKTOPOB MPOU3BOIACTBEHHOM,
OKOJIOTUYECKOM, TOXAPHOW W B3PHIBHOW 0OE€30MaCHOCTH OAKCIEPUMEHTAIBHBIX
MCCJICIOBAHUM HAa MOTOPHOM HCIIBITATeNIbHOM cTeHae. OmnucaHbl 0COOEHHOCTH
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KOHCTPYKIHUH, COCTAB U IPUBCACHA CXEMa CTCHAA. OnpeneﬂeHa HCJ’ICCOO6p8,3HOCTB
BBIABJICHHUA M aHAJIM3a 3TUX q)aKTOpOB ML OTACJIBHBIX arperaroB CTCHAA.

Knioueesvie cnoesa: CTCHIOBBIC MOTOPHBIC HCCIICAOBAHUA, OU3CIIb, q)aKTOPBI
OIIACHOCTH, I'PaAXKAAHCKAA 3alllUTd, OXPaHa Tpyda.

YK 331.101

I1.A. Kosaneé - kano. mexH. HAyK, HAYAIbHUK Kagheopbl
B.M.Cmpeney - kano. mexu. HayK, 0oyeHm Kagheopwvl
B.M. Hwyk - npenooasamernw
Hayuonanvuouii ynueepcumem epasicoanckou 3awumsl Ykpaunwl, 2. Xapvros

PACKPBITHUE 3AKOHOMEPHOCIEI71 PACXOJA KUCJIOPOJA
ITPU PABOTE CITACATEJIEA B PETEHEPATHUBHbIX
JABIXATEJIBHBIX AIIITAPATAX

AHanu3 3KCHEPUMEHTAIbHBIX PE3YJIbTAaTOB I0Ka3aJ, YTO 3aKOHOMEPHOCTHIO
pacxojia KUCIOpo/a MpH paboTe B pereHepaTUBHBIX JIbIXaTeIbHbIX anmnaparax ¢ 5%-
bBIM YpPOBHEM 3HAQUYMMOCTU SIBJISICTCS HOpMajibHas (YHKIUS pacmpeneicHue
paccMaTpUBaeMOro IoKa3aress BHYTPU BBIOpAaHHOIro pekuma pabotsl. IIpu sTom
nmoaada KuUCJIopoaa IPU BBIITOJHCHHWU BCETO KOMILICKCA pa60T B HerHFOZIHOﬁ JIIsL
JIBIXaHUs Cpefie paBHA 2 JI/MUH.

Knrouegwvie cnosa: PJ1A, pacxon kucinopoza, pekuMbl pabOTHI.

Ilocmanoexka npoodiemsl. B HayYHO-TEXHUYECKOW JINTEPATYPE OTMEUYEHO, UTO
BpeMsi pabOThl B pereHepaTUBHBIX JbIXaTEIbHBIX alllliapaTax OmpeaesseTcs rnojadei
kuciopoaa ( [1], 3HadueHHsT KOTOpOW MPUBEIECHBI B HOPMATUBHOW [2] M Hay4dHO-
TexHuueckou [3] murepatype. OAHAKO MPAaKTHUKA MCHOJIb30BAHMSI PEre€HEPATUBHBIX
neixatenbHbix anmapatoB (PJIA) mokassiBaeT, u4TO peaqbHOE BpeMs pabOThl B
MpoIecce JTUKBUAAIMN YPE3BbIYAMHBIX CUTYAIIMH MOXET OTJIUYAThCS OT PACUETHOTO
[4].

AHnanu3z nocieonux 00CMuUNICEHUN U NyOIuKayuil T1OKas3aja, 4TO B OCHOBE
omnpeneneHusi HOPMAaTUBHOTO  3HAYEHUs  MOKas3aTels  MOoJayd  KUCJIopoja
UCIIOJIB3YETCS CBA3b [S] MEXIy IMOKa3aTejaeM JIErOYHON BEHTWIALUM ;U 030U

HOTpe6J'IeHI/I$I KHCJIOpOJa 4YCJIOBECKOM
Q=" (SB,Z[ _SBLII[) =0,0455-@ ;, 1)

rIe SBI[ ~ 0,2095— nmoJg KKCITIOPO/Ia BO BABIXAEMOM BO3IYXC;
S

BB 0,164 — noxs kucinopoja B BO3ayXxe, KOTOPBIN BbIIIXaeTCSI.
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