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Az aramlastani tervezés célja:

- a teljesitmény és

- lizemeltetési jellemzOk valamint
- a kozlekedésbiztonsag €s

- komfort javitasa.

Uzemanyagfogyasztas, oldalszélérzékenység,
menetstabilitas, szélzaj, karosszéria szennyezddés, a motor
és a fékek hiitése, utastér fiités €s szell6zés az dramlasi
viszonyok fiiggvénye:

- karosszéria koriilaramlasa,

- ataramlas a karosszérian,

- aramlas részegységekben €s azok koriil.

Aramlastan jelentdsége
kozuti jarmiiveknél replilédgépeknél
Koz6s:

torekvés kis aramlasi ellenallasra és a haladasi iranyra
merdleges sikba esd erdk és nyomatékok 6sszehangolasa

Kiilonbségek:
- funkciondlis, technoldgiai, - az aramléstan szerepe alap-
stilisztikai, k6zlekedésbiz-  vetd
tonsagi szempontok |

dominalnak

- jelentds részben levalt - nem levalt aramléas
aramlas

- talaj hatas - nincs talaj hatas

- 3D aramlas - jeletds részben 2D aramlas
- a szamitasi mdédszerek - a szamitasi mdodszerek jol

hasznalhatdsaga korlatozott hasznalhaték



A fejlédés legjobban az ellenallastényez6 valtozasaval
jellemezhet6:
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Aramlastani fejlesztési koncepcidk (torténeti attekintés):
I. 1900-1920 més teriiletek forméinak atvétele
1/ 1899 Jenatzy villanyautd 106km/6, torpedé alak,

2/ 1913 Alfa Romeo, 1éghajo6 alak
3/ 1913 Audi Alpensiegler, csonak alak

I1. 1920-1970 "aramvonalazas", repiilés modszereinek

atvétele

JarmGiaramlastani fejlesztések az I Vilaghabor utan Németorszagban:

4/ 1923 Rumpler Taube c.= 0.28 |
5/ Jaray Pal (Zeppelin 1éghajonal szerzett tapasztalatok), Klemperer 1922-t61
talaj hatas vizsgalata

9/ Jaray autok szarnyprofil, 1éghajoé alakbol 6sszeéllitva

6/ Ellenallastényez6 adatok

8/ 1940 Ledvinka Tatra

7/ 1935-40 Jaray gondolata alajan készult autok

Késdbb Citroen, Porsche

Tul hosszi karosszériak, 1932-33 Lay USA,

10/ 1934 Kamm K-Heck c.= 0.37

1934 Reid USA idedlis auto6 alak c,= 0.15

1930-t6l Andreau Peageut c, 1938 Thunderbolt 665 km/h

1932 Chrysler Airflow c,.=0.51 = 0.244
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Tatra Typ 87, 1940, 3-Liter-8-Zylinder; gestaltet von H. Ledwinka, Aufnahme
R. Buchheim, Volkswagenwerk AG, 1979
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Fe =p/2v2 A ce Fg =m g fr(v)
P=(Fe+ Fg) \'

Legyen p = 1.2kg/m3, A =1.7 m2,
m = 1000 kg, fR = 0.015 = 0.03

ce=0.5é50.3

A4 Ce Fev Fg \4 P (kW) A P/P

(m/s) (kW) (kW)
20 05 4 3 7
(57%)
0.3 24 3 5.4 -23%
(44%)
40 05 32 7.2 39.2
’ (82%)
0.3 19.2 7.2 264 -33%
(73)
60 0.5 108 18 126
(86%)
0.3 64.8 18 82.8 -34%
(78%)

126 KW ¢ =0.5=> 0.3 v=60 m/s = 70 m/s



European Urban Cycle (ECE) M—
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22. Axisymmetric flow past a Ran-
kine ogive. This is the body of revolu-
tion that would be produced by a point

- potential source in a uniform stream—
the axisymmetric counterpart of the
plane half-body of figure 2. Its shape is so
gentle that at zero incidence and a
Reynolds number of 6000 based on di-
ameter the flow remains attached and
laminar. Streamlines are made visible by
tiny air bubbles in water, illuminated by
a sheet of light in the mid-plane.
ONERA photograph, Werlé 1962

23. Symmetric plane flow past an airfoil. An NACA stream. The flow is evidently laminar and appears to be
64A015 profile is at zero incidence in a water tunnel. The unseparated, hough one might anticipate a small sepa-
Reynolds number is 7000 based on the chordlength. rated region near the trailing edge. ONERA photograph,

Streamlines are shown by colored fluid introduced up- Werle 1974



33. Boundary-layer separation on a
body of revolution. This shape is suffici-
ently blunter than the Rankine ogive of
figure 22 that, at the same Reynolds
number of 6000 based on diameter and
zero incidence, the laminar boundary
layer separates. It then quickly becomes
turbulent and reattaches to the surface,
enclosing a short thin region of recircu-
lating flow. Visualization is by air bub-
bles in water. ONERA photograph, Werle
1962
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34. Boundary-layer separation on an inclined airfoil. to the lower surface, from which it leaves tangentially at
When the NACA 64A015 airfoil of figure 23 is raised to 5° the trailing edge. Streamlines are shown by colored fluid
incidence the laminar boundary layer separates from the filaments in water. ONERA photograph, Werle 1974

rear half of the upper surface. The flow remains attached
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85. Trailing vortex from the tip of a rectangular wing.
At 12.5° angle of attack the vortex is seen to separate well
ahead of the trailing edge. The wing has an NACA 0012
profile and aspect ratio 4. At this Reynolds number of

86. Trailing vortices from a rectangular wing. Suction
is applied so that at 24° angle of attack the flow remains at-
tached over the entire wing surface, in contrast to the pre-
ceding photograph. The centers of the vortex cores there-

10,000 the wake is laminar, in contrast to the opposite
page. Visualization is by colored fluid in water. ONERA
photograph, Werlé 1974

fore spring from the trailing edge at the tips. The model is
made of perforated metal covered with blotting paper, and
tested in a smoke tunnel at Reynolds number 100,000.
Head 1982
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