IOP Conference Series: Materials
Science and Engineering

PAPER « OPEN ACCESS You may also like

. . . . - Spectral analysis of gas-dynamic
The dispersion of heat flow in the engine BSscsse e ke e o o
supercharge leton engine

compartment. Case study: drift engines LV Plamikov. N S Kochev and L. E Osipov

- Method of stabilizing pulsating gas flows in
the intake system of a piston engine with
turbocharging
L V Plotnikov, B P Zhilkin and Yu M
Brodov

To cite this article: C Birtok-Baneasa et al 2018 /IOP Conf. Ser.: Mater. Sci. Eng. 393 012074

- Applied programmable ECU on an internal

View the article online for updates and enhancements combustion-engine single cylinder 600 ce
article online p . for Student Formula Japan

| Wayan Adiyasa, Aan Yudianto, Ninda
Kurniadi et al.

c " — - DISCOVER

how sustainability

The 3 : intersects with
Electrochemical & |
Society

Advancing solid state &
electrochemical science & technology

This content was downloaded from IP address 3.146.37.32 on 14/05/2024 at 22:51


https://doi.org/10.1088/1757-899X/393/1/012074
https://iopscience.iop.org/article/10.1088/1742-6596/1565/1/012006
https://iopscience.iop.org/article/10.1088/1742-6596/1565/1/012006
https://iopscience.iop.org/article/10.1088/1742-6596/1565/1/012006
https://iopscience.iop.org/article/10.1088/1742-6596/1382/1/012205
https://iopscience.iop.org/article/10.1088/1742-6596/1382/1/012205
https://iopscience.iop.org/article/10.1088/1742-6596/1382/1/012205
https://iopscience.iop.org/article/10.1088/1742-6596/1273/1/012065
https://iopscience.iop.org/article/10.1088/1742-6596/1273/1/012065
https://iopscience.iop.org/article/10.1088/1742-6596/1273/1/012065
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsuVQcOsBEDfrPHEmpBmI8y5l1RQhscOQ8hVBhA0cJb_hwQ1vh8KzeT4tDQfTjSO_blex7i8Nl-h94MjqjD3h2dYP5tsMZjnffXL8f5l4DgS-NudZXif9dlpLk8PAXJbQHKHX1a4cn2y22codJVzQ5j3zUEdWwQf8ARJcQeuPijObxEl5Ha0Gs7RCRdz3XCrDw1P7n9DIkIEDz-6VsvOBRn_PF1dZUzDVUUIyHyrc9Qm2UYDex9YtU_XNaZZeX2tVedrQJFM6FMcVpm3ETgzKX0vgLTbsdb5JuRhzZ1UrRcFSyCbuC9O5ogLh0tm1tEI7YZhm3B4zqvowNT_gnKRT9yAIoyULw&sig=Cg0ArKJSzB3aCRjYq10g&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA

KOD 2018 IOP Publishing
IOP Conf. Series: Materials Science and Engineering 393 (2018) 012074 doi:10.1088/1757-899X/393/1/012074

The dispersion of heat flow in the engine compartment. Case
study: drift engines

C Birtok-Baneasa?, S Ratiu' and C Pinca-Bretotean®
!Politehnica University Tingoara, Faculty of Engineering Hunedoara, Romania

E-mail: sorin.ratiu@fih.upt.ro

Abstract. This work presents a study regarding the influesfcie heat glow dispersion upon
the intake system of the internal combustion ergjiide data were registered with a real time
thermal imaging camera at various working reginmasthe case of cars destined to Drift
competitions, equipped with internal combustionieeg having cylindrical capacities between
2.0l and 6.0l. The propeller groups are placed itodinal, classic constructive solution (the
engine in the front and axle engines in the rédme engines used are DOHC (double overhead
camshaft) type supercharged, the gas flow beingro$s flow type. This study wants to
determine the influence of the emplacement, antth@fused materials for the construction of
the air filter and of the intake manifold upon tpherformance of the internal combustion
engine. The obtained results after the tests altoestablish the optimum parameters regarding
the efficiency of the heat flow transfer on theetrpath.

1. Introduction
The study is aimed towards the engines for Driferaars (Figure 1) due to the specific dynamics of
controlled side-slip which leads to a poor air flomculation through the cooling engine compartment

The hot air flow, and the thermal radiations thamne from the cooling radiator of the engine,
intercooler, exhaust manifold and the superchargeps over heat the intake manifold and the air
filter. The temperatures of the air filter and theake manifold vary, in the case of Drift carsvoe¢n
60...150°C, depending on the speed and the emplateofethe heat sources in the engine
compartment.

An increase in the inlet temperature of the mixtimereases the temperature at the end of
compression, which in turn increases the temperabiirthe last part of the charge to burn, thus
shortening the delay period and greatly increadiegtendency to knock. Therefore is preferred to
keep the inlet temperature low but not too lowtszan prevent fuel start to vaporize before [1].

Effects on engine performance due to the changdkeirtemperature of the engine coolant and
intake air have been previously investigated, wheerated with fossil fuels [2]. It was reportedttha
the HC emissions were 25% lower and NOx emissiom® W% higher when the coolant temperature
was increased [3]. Increased air temperature infleé NOx and HC emissiorsNOx gas emission
increased at high temperatures for all loads andeHissions decreased at low temperatures [4]. It
was reported that lower coolant and air temperatuag reduce NOx emissions by up to 30%; with
minor improvements to specific fuel consumptiontl@a monoxide (CO) and HC emissions [5].
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Figure 1. Cars destined for DRIFT competitions.

2. Conditions and measur ements

The comparative measurements have been madeexdtdrimg the regime temperature of the engine at
the level of the engine compartment, on the suréddke intake manifold and in the air filter regio

The intake manifoldFigure 2) in positioned in longitudinal side (left right side) in the case of
engines with the cylinders placed in a line andentral longitudinal plan in the case of enginethwi
cylinders placed in V shape. The materials usetiénmaking of intake manifolds are plastits66
GF35 (Figure 2a) and Aluminium alloy&L 319F (Figure 2b) [6].

Figure 2. Intake manifolds.

Air filter
The air filter (Figure 3) is of sport conical tyfieigure 3a) or the spherical cap (Figure 3b) wiité t
filter element from textile or sponge, placed ldadinal or transversally to the motor axis[7].

Heat sources
The heat sources of the intake manifold and ofthélter for drift engines are the following:

= exhaust manifold ;

= supercharging group

= engine (cylinder head, engine block);

= cooling radiator;

* intercooler.
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Figure 3. Air filters [8].

3. Thermogr aphic measur ements of the heat flow dispersion
Next, comparative temperature measurements arergegsfrom the engine compartment (over view)
(P1), on the intake manifold surface (P2) and andhr filter region (P3) for the 6 study cases.ndsi
the thermal imaging camera one can emphasize ¢as arhich are influenced by the thermal transfer,
as a result of the heat dispersion through thenengpmpartment.
= Case | — Nissan 350Z aspirated engine V 6 withndyical capacity of 3,5I, equipped
with air filter of sport conical type;

= Case Il — Nissan Silvia supercharged engine V & witlindrical capacity of 4,0l,
equipped with air filter of sport conical type;
= Case lll — Toyota Celica supercharged engine Lith waylindrical capacity of 2,0l,

equipped with air filter of spherical cap type;
» Case IV — BMW E 36 supercharged engine V 8 withinclylcal capacity of 4,0I,
equipped with air filter of sport tronconic type;

Figure4. Case I.
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Figure6. Case Il
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Figure8. Case V.
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Figure9. Case VI.

» Case V- BMW E 46 supercharged engine L 6 withnclyical capacity of 3,2l, without
air filter;

= Case VI — BMW E 36 supercharged engine V 8 withinclylcal capacity of 4,4l,
equipped with air filter of sport type with sphalicap;

Table 1. Results.

Maximum Maximum Maximum
temperature temperature on temperature
SEUA%ED at thg engine the sErface Qf the 'in 'E)he a}ir
compartment intake manifold filter region
level PC] [°C] [°C]
I 121 84,5 66,6
I 242 147 70,8
[l 133 82,1 66,5
v 217 76,1 83,2
\% 151 80,8 161,1
VI 105 92,6 73,5

The variation of the recorded temperatures at tigine compartment level (P1), on the surface of
the intake manifold (P2) and from the air filtegi@n (P3) for each case are presented graphic in
Figure 10.
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Figure 10. The variations of temperature for each c&de; engine compartment
(over view), P2 — surface of the intake manifold3 — air filter region.

4. Conclusion

From the studied data one can emphasize the fattthlb emplacement of the air filter and of the
intake manifold in case Il favours a relativelygarvariation of temperatures as opposed to the
situation from case VI. So, from the point of vie# the thermal transfer, this case is preferred
because the emplacement of the air filter in thgirencompartment is more efficient. The relatively
high variation of the temperature in case V (BMW6E4n the air filter region, can be explained tsy i
absence.

Excessive heating the air destined to the funatigmif the engine leads to the appearances of the
engine’s overheating phenomenon, at the trend ofbogtion detonation (knocking phenomenon),
abnormal wear etc., having negative influences ugen performance of the internal combustion
engine.

In order to improve the heat transfer path inle¢rtnal insulation protection of heat sources and of
Aluminium alloy intake manifold is recommended. Téraplacement of the air filter must be outside
the heat affected areas by the heat sources arthen of the filter must be further protected by
implementing a thermal deflector.
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