











SREETATOESREN IO S5 LOREFE
— CPUBELUVGPUIZL D FL—REH DB —

HMILER (RBKRF - RERFRMER)

Development of Versatile Motion Analysis Program(VMAP)
— Even more parallel processing of correlation with CPU and/or GPU -

Naoki YOKOYAMA (Research Institute of Science and Technology, Tokai University)
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Motion analysis program for images acquired by high-speed videography was developed and tested so
far. In the case of actual analysis scene, particle or object density can be very high. So some scheme of
distributed computation will be required for practical use of this program. This time CPU and GPU were
adapted to perform cross-correlation calculation. Using GPU as calculation device, processing time can be
reduced drastically with CUDA. But CUDA codes can be difficult to modify for even more higher performance,
CPU is much easier for that purpose using OpenMP.
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2. VMAP(Versatile Motion Analysis Program for ultra high-speed videography)

Wik 35 H fEI% T 5 ROI (Region of Interest) X, 7 L — A% AR A A B OMR A % ££
KT HZLTEBITE D, Zo%haOMAFEIE (Zero-mean Normalized Cross—Correlation:
INCO) IFR DA THEZ BN D,

S(f—f)x(g,-9)
S (F =) xy/2(9, - 0)




EREETA TOEESEFTIOTSLORFE
— CPUBXUGPUIZE B L —RAEEIEDIRET —

E:Tﬁkgm%h%hmnk%%ﬁ%@@iﬁ&ok%®ﬁﬁ%%ﬁﬁﬁi%%fofk
g 1T GEIRIZ T2 > TR SNV 3E OB O FMETH 5, KGR OEENHNLIZ DT
i, FEARRCHNAER) 2 E LT D, 7272 UM WSS 721 T2 < . WIRINERES X 0%t
HOFAES D F DV OEFREENIZ HXIGTE 5, TUHMRIZEB T 2 THROILN Y O X 5 724
WX KR OEE D HIAER) Tl WS, ZOLEIXTE TR T 2570 EOFETRINTE 5,
ZORUITHE > THET 2HE . FTVEHEE KD D 72010 RIREER O 23 OFEEE 2 0.
FOWMERD ., FNEBBZHTEY | WIZZOFEHEE OZEOEMERDL L WNH L HIT2
FIORWHBEAF ¥ U BNBEL INAED, HEOTRAETHZLETIDOEEAF Y % 1 [
MAHZENTES,

3.8 CPUBLUGPUIZ&AMHBEHESEIL

Fig. 1 CPU and Various GPUs comparison
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Fig.2 Performance saturation of GTX980 GPU
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Fig.3 Performance of relatively recent GPU and/or CUDA
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(1] Ry A RERFEHEATIIZERT Vol. 36 2015 pp. 4-7
[2] OpenMP http://openmp. org

[3] CUDA http://developer.nvidia. com/category/zone/cuda—zone
[4] OpenACC http://www. openacc. org/
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Research on the long-term trend of solar radiation at Tokai University Space Information
Center in Kumamoto

Shu TAKESHITA (Department of Optical and Imaging Science and Technology, School of Engineering,
Tokai University)
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To evaluate long-term trend of solar irradiance, global Total irradiance and global UV-A irradiance
measured at Tokai University Space Information Center in Kumamoto from 2001 to 2015 are analyzed.
Daily maximum global Total irradiance recorded over solar constant is 52 days. It is considered that this
enhancement in global Total irradiance is caused by the multi-reflection between low layer cloud and ground.
Long-term trend of global Total and global UV-A irradiances integrated daily from 2008 to 2015 shows
statistically decreasing trend about -0.62 %/year in Total and -0.23 %/year in UV-A, respectively. It is
considered that these decreasing trends caused by the increasing trend of sunshine duration. A decreasing
rate of global UV-A irradiance integrated daily is smaller than that of global Total irradiance integrated daily.
Long-term trend of the suspended particle matter (SPM) measured at the town office of Mashiki shows
decreasing trend in this period. It suggests that decreasing trends of global Total and global UV-A
irradiance integrated daily caused by the decreasing trend of sunshine duration are cancelled by the
cleanness of the atmosphere.

1L [XE®IC

BER AR AR AEAAFZEAT CI%, 1990 4F 10 A5, BVERFMERE (M) REET, b
i 35 21 43, AR 139 JE 16 43) ICBWT, EEE A UIEIEICAE O K UV-B 540 (R
280 nm - 315 nm) OELHI A, KBS UV-A 45088 (B & 315 nm - 400 nm) & H 4 (3% 300 nm- 3000
nm) & FICER LTV A DI, X512 1990 AEfRIC HIERIE SR E R A2 E L, ENOBSRKEIZEH
CHIERE HRIC B Ao 5 L - A 20 2 B4R L 7o, BT RRRE AR ZE VS (T BB 3~ 2 R PR e o % — (UL
%, THERE 2 — LW, REARRISIRAT, dbie 32 £ 50 47, AR 130 £ 52 47) (Zd1) 5 KPR
SMREINT Z o—B & LT 1996 4F 6 ARG SN 7o, KEBERAMREREE O M2 I VR IR0 70 25 )
M ZFEHAE L, 2K B (& 300 nm — 3000 nm), 4K UV-A 25443 (3% & 315 nm — 400 nm),
2R UV-B %8706 (325 280 nm — 315 nm) % 10 BRIRR CEIHI L T\ 5, 2K UV-B &AMRIZAHT
JEAT CRAR SNTFHER A2 L T2 3, 2k CICBIHIBIMAER OT — ¥ 2T L, BERT:
WFEARE & OB R 2 WiE Lz 99, AT, 2000451 A 1 A5 20154E 8 A 31 H £ TIZF
HIEWE ¥ — 2B W CTEH S 2K HE R OER UV-A SN O RT— 2 2 AT, 2hb



RBRZFHBERE 2B 2ABRFAORAEAFER

DRI 2 AT O 2 AT 5,

2. Ak

KBGHC D2 SEEIL, B 7e & ORI 23D 72 O O 2 OB T — 7 v O ISR E
RS OB 2 i LT\ 5, ZEERORRE IR A Figure 112~ H&FH (MS-801, %%)

KB UV-A S804 5 HAIER (MS-210A, 9€5L), K
B UV-B $:41GHHIES (MS-210W, 355L) O H
iz, ﬁ%%~7»%@@%%ymw&~m
TR E SN 7 —% 1 — (Solac IIl, ¥EBL)
W2 &0 10 BBl &, fEA S —
Ao —FIZREkIND, HlES—Y T
Ao —FIZEBEINEBNT—21%, 1
REf LS A 7 — % > MEH TR & O W
— N ZHEE SN, A U H—F oy MEE S
N S—YVF LA Ea—2R 81tk THEl
BRI OTEB N ATHETH D,

A C O KBS FIZE O AR IE T LGS
FECHEM L, LavL, EMRENE BN
ELTWATD, EHIN 2 O
VETHD, KB UV-A S5 GHAIEHE, 85
Bt ¥ —REFTD 1996 43 A H O EH I
LHEHOT-DICHEREICHRELIFE -2
2010 4F 2 A IR EIZB W CHERBEOEZ
A =D RL—HEIVT A KRZTH D
JCSS M IE & A 7= 47 e e o W v o Bk
(JPD-100V-500WCS, 7 A) 2L > CTREE
BEIEZ 3206 LT, & 512 2002 4E70 5 1T #EH L
FATHERE 2 —ICHbIAR, 1 £ 1
[AIF2 E DB FE C Z OHER RT3 2 H
TE%, KB UV-A 55051 & OV B STt
LCEiLTwWb,

3. ERERLER

F—AEAAAEIE, 2000 £ 1 A 1 BB
2015 4£ 8 A 31 H ™ 5356 HDOWN, &K HE :
4816 H (89.9 %), 4K UV-A £k : 4721
H (88.1 %) Tholz, BUGLI-EBHT—%
BHARGITRRAM GRS (b 32 J& 49
4y, HURE 130 JE 42 4y, Tl 2 —n b
PERETE 17.8 km) | kféifaﬁiﬁMﬁ&
ENBEMIEL, ORI E b8
w@ukﬁﬁﬁwkbtommﬂm@>mm
FIXEEREICE Y RBE LR L,

Figure 1 Photograph of solar radiation monitoring
system installed at Tokai University Space Information
Center.

Figure 2 Global Total irradiance measured at Tokai
University Space Information Center from Jan. 2001 to
Aug. 2015.
(a) Daily integrated irradiance, (b) Daily maximum
irradiance
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Figure 3 Global UV-A irradiance measured at Tokai
University Space Information Center from Jan. 2001 to
Aug. 2015.
(a) Daily integrated irradiance, (b) Daily maximum
irradiance

a) Daily integrated Total
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Figure 4 365-Days moving average of global Total
irradiance measured at Tokai University Space
Information Center from Oct. 2004 to Aug. 2015.

(a) Daily integrated irradiance, (b) Daily maximum
irradiance
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Figure 5 365-Days moving average of global UV-A
irradiance measured at Tokai University Space

Information Center from Oct. 2004 to Aug. 2015.

(a) Daily integrated irradiance, (b) Daily maximum

irradiance

Figure 6 Daily integrated global Total irradiance and
daily sunshine duration measured at Kumamoto
Meteorological Observatory of Japan Meteorological
Agency from Jan. 2001 to Aug. 2015.

(a) Daily integrated irradiance, (b) Daily sunshine
duration
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Meteorological Agency from Oct. 2004 to Aug. 2015.

(@) Daily integrated irradiance, (b) Daily sunshine
duration

Figure 8 Monthly average of SPM density measured at
the town office of Mashiki from Jan. 2001 to Aug.
2015.

(Up) 12-Months moving average from Oct. 2004 to
Aug., (Down) Monthly average of SPM density
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The motion of gas-dynamic pattern after the interaction of a plane shock wave

with pulse volume discharge in shock tube

Kuznetsov A., Mursenkova I., Sysoev N. and Znamenskaya I.

Lomonosov Moscow State University, Faculty of Physics

Low-temperature nonequilibrium plasma of gas discharges is widely used in many technological processes. In
plasma aerodynamics, the generation of controlled plasma areas can be used to reduce dynamic and thermal loads
on the surface of an aircraft, to correct the flow regime and to ignite the fuel in the engines. To influence the
high-speed flows, it is necessary to know the mechanism of interaction of the shock wave with the plasma region.
For nanosecond discharge, a rapid change in the state of the gas occurs, including rapid heating in the energy input
region, which leads to the gas-dynamic discontinuities breakdowns at the boundaries of gas and plasma. The
shadow visualization and analysis of the flow field after the interaction of pulsed discharges with a plane shock
wave inside the discharge volume and outside it give information on the peculiarities of the motion of shock-wave
patterns after the discharge.
The dynamics of the combined volume discharge of nanosecond duration in the airflow with the plane shock wave
was studied. The combined volume discharge with plasma electrodes providing uniform energy input into the gas
due to the diffusive form was studied in stationary air and in the gasdynamic flow with a plane shock wave. The
presence of shock waves in the discharge volume may change the discharge current regime, the spatial distribution
of charged particles, and the radiation structure and duration. Shock wave with Mach number 1.9-4.5 was in the
discharge volume or near it while the electric pulse was switched on. The radiation spectra and the discharge
currents were registered in the air pressure range 10-150 Torr, a
pulsed voltage of 25 kV, and an electric current ~1 kA. It is shown
that the electric current duration depends on shock wave position
relative to the discharge gap and does not exceed 500 ns at various
conditions.
Because of discharge energy input, the shock breakdown occurs
with the formation of shock waves and contact surfaces. The
high-speed shadow imaging was used to study the flow evolution
after the discharge pulse. The experimental data on shock waves
and contact surfaces positions is is used to determine the energy

input during the discharge electric current time.

Figure 1. Discharge photoimages and shadow images of the flow field in
the first series of experiments (x = -7 mm, left) and in the second series of
experiments (x = 8 mm, right). The left side of the marker indicates the edge of

the discharge volume. Initial shock wave moves from left to right.
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DEIEFRE LR L TV D . ARETIE, BURENED TV ALYELA I = X LRI O 7= OFHFED
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Fig. A schematic diagram of quantitative visualization of rotating detonation wave with point diffraction interferometry.
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Figure 1. Vorticity distribution at Re = 4000. Figure 2. Points of adhered particles at a bottom wall.
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(ZEAE ) K OVEBRAYEERENTZE &, BREFE 72 ST 2 IS HIWFZE £ Tl AW /3 BRI B W THFZETE B &
T T&ETWD. A%IL, TROLDORBRAEIEN LT, WFIE=E, K%, X OIITEER W L7-EA
WEIBREWT R DA SE 21T 72 > TS TETH D. I HIT, HARDEXDIEZ X 2 5 X 5 IppE

A RIRAIC D, T ¥ - BREERIE O SR ZRRRICHBR L TITE 720,
2B 3R

1) fEED, HAB ST L5 P s 2 3 6 SC4E, pn. 0507, 2pp. (2013)
2) N. Fukushima, et. al., Proc. TSFP 9, pn. 1B2, 6 pp., (2015)

3) WEL, HAWRIKFEES, 2pp., (2018)

4) N. Fukushima, et. al., Proc. Comb. Inst., 35, pp. 3009-3017 (2015).

(@

(b)

Fig. 1 Contour surfaces of the second invariant of

Fig. 3 Temporal developments of distribution of heat release
rate (T"init = 6.1 K, ¢’i= 0.00) without heat loss (a), with heat
loss (b).

velocity gradient tensor colored by the streamwise

velocity fluctuation.

Fig. 2 Instantaneous 2D distributions of one in-plane component of velocity at t = 3:0 and Rex. = 175:4 with A/ 7t =22.7: (a)
filtered DNS, (b) Smagorinsky, (¢) Bardina and (d) scale self-recognition mixed models.
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e STV B D EKIEERGTOARIEEN T o 5 MR O A2 A & L THW R BTN

TVHO. L LD, AEREY CIIEWEICL D INXENTH Y, B E 2 (K S W 25 Hiifios %

HLINTWD., 22T, AIETIIMMBEME L SRR E~DIGHT 2412, SBRREZR L7

AIEEVER L, JBURZEE IS X D H0 0 E BT IC L 0 22 R 2 B OS5 FE2 HIE LTV 5.

2 LA
ARFFE 7= A REIE Fig. 1258 L 72 BE0E, HEE 23

Tablel Dimension of initial

60[mm], £ & 150[mm]®D E A ZE FEARD S0(S0: pr—" St %0 ?
Square cylinder 0) & L Tl D5 & Uiz, it & dlmm] 50 50 60
L CHATHFZED TH W BTV B KR = A1 % A almm] 30

VW72, Fig 1(bIZ/KREEAT & M1 SH(SH: Square cylinder e[mm] 75

with Horizontal grooves) % 59" . Fig.1(c) | [H15 A 43 s[mm] 3

SC(SC: Square cylinder with concave) = ~§". F£7=, Fil L[mm] 150 150 150

ENOAFED~TE%E Tablel (237,

oves)

Fig.1 Test square cylinders.
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Fig.2 (TR & & F 72 500 e 52
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72, S0 LT SCAMEICBIT D5
RENT 4.2% T HFEP R CTE 2. £
72, SH fFEICHB W TITHL /14845503 9.8%
KT 2 F R & -,

FRHTRE R O PR BUT FERBRAE R & e~
TRR/NSI VD, EEANTERER & —
LTS, RIZENZENOAFECRIT 5 Bl bR LB B % Fig3 0K

Fig.2 Drag coefficient of each results

[cp] (a) SO (b) SC (c) SH

Fig.3 pressure coefficient distribution diagram of each square cylinders.

Fig3 OB 5 H 7 —a 2 —IRTENFITETIFRE Cp=1~-0.6 TH 5. Fig3@IIIXIEH AT
&5 S0~ L TWDN, Fig3(b) &tk 5 LR T T S AU T WD JE TIFREA3-0.6 3065 00 & #2138k <
o TVWDENERTE D, ZHUTEED SH AFEIC W CTIETE JMRE3-0.6 ITEEDJETF 2R S A&
HRLTHWDIENHERTES. SC A SH AEO X > M T Fic LY, MlAatEnik s ¢E
CAIESERN NS 25 F TRl EFHICBITDIENZEN NS 2, LIRS LTWEEEZDL
nb.

5. 2530k

(1) HA ZARM(1994),Fix DU EEZ/TH2AFEE Y O D 3 Rty 2 b—r a3y, HARBRERS
fif Rim U 61(486)

@)JFF)I JEEM(2013), ZRITHAVIZISIT DA & IET AL Y OZE T RIEWERIR & 7 A7 Rk
ZAIZ KX PRI R, Bl TFALEE. T 53(1), 69-74

Q) ZEH(2017), The aerodynamic characteristics of concave square cylinder(Influence of aspect ratio),

Pacific Symposium on Flow Visualization and Image processing 1-3.
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LTS BIN D . L7228 o THEIR Z B8 72 INEABR 50> D FHE U, AR D22 ) Rtk 2 K5 1 B < G
FTHOITIE, 2O XD REMER BRI 2 2 ) BERE R L EREC TS5 2 L nNE L
7%, BUED & 2 ABL R & Ll 3 2 BV T 0 & L, W= )L L [BliE T R L,
e ORE) = 3L % LB b = X L R Z T E L T D ERET 5 Park O 2 IREET LNZ
DOFFESBIES NS TWS., LHL, WS ODDERIERICLS & 2IEEETLVTIIHR TR
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7oz, FEEIREBIZ I T 2 5K 1O - BB AR L2LERHDH. LLRn s, WEOHE
TIEBEAREED B DAY "L TH D No(24), No'(1-)%2 b LI L TEYL MBS NH o N TE /-,
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HRVER 7 DR E ORI F25R 2 Fhe U 7=, WRIMER 77 VB, IRE% 100 uM (275 L 7= Fluorescein
E LT, YU UUR T EACTIEA WS EEZITV, B EIEm I T DIRIRDILN Y 2R Lz,
ARIEBROFER G, FEATEICH LRGREEZ KE T 5 2 & TMRREEHNIZE A U7 igER -+ Ok
B A I L, WEAREEIC K o TR E; 2850 K i 2 R PTHNCIRIER IS BE ATRE Th 5 2 & 3 R S 47z,
Flo, BRECBNTY I 2 b=y a3 VEEROBERDIABL TWDLZE0NE, ¥ Ialb—ra UET
9 T L& CHRMEIN TR R S5 BEIS L ONRER SN A TRMEIR FOBRE A2 FHIRRETH D 2 L AVRIR S
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Fig. 1 Schematic illustrations of microfluidic device and system. (A) Microfluidic device integrated with
microfluidic probe channels. (B)Microfluidic system consists of the device with the jig, syringe
pumps and a microscope.

(1) M. J. Berridge, P. Lipp, M. D. Bootman, “The versatility and universality of calcium signalling”, Nature Reviews
Molecular Cell Biology, 1(1), 11-21, 2000
(2) D. Juncker, H. Schmid, E. Delamarche, “Multipurpose microfluidic probe”, Nature materials, 4(8), 622-628, 2011
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Abstract
Swimming in company is often observed in dolphins in nature. When two dolphins such as a mother and a calf swim
side by side, so-called “dolphin drafting” occurs owing to the fluid dynamic interaction between them. The dolphin
drafting may be influenced by the geometrical factors such as the relative position or the size of two dolphins and the
shape of their body. In this research, the fluid dynamic force acting on the mother and the calf in dolphin drafting was
investigated in the various geometrical conditions by conducting wind tunnel experiments. As a result, the fluid
dynamic drag acting on two dolphin models was clarified to have characteristic features of drag reduction not only for
the calf but also for both the mother and the calf, and the head shape of newborn calf was optimum for reducing the

drag in the dolphin drafting indicating the adaptive relationship between the behavior and the body shape.
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Fig. 2 Experimental model
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Fig. 4 Wind tunnel experiment
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Fig. 5 Result of wind tunnel experiment (mother and calf)
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Fig. 6 Result of wind tunnel experiment (two adults)
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Fig. 7 Result of wind tunnel experiment (head shape)
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Fig. 8 CFD result (pressure distribution)
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DEFBRXEZRT. KLY, HECONTE, 7T XA~HOGAIEMEGT LY & KEVEE T it Tt
FfrLCTW5a. —7, Mach 222U TIEIENIENG O 5 53 i Mach B 250 2 5 O RREEE THERF L T 5.
ZHUE, BIRNT T A WOFTNIEMBGEOLH DK 7 Fb @\, WmEO /) XM OICEIT 55
DEWVICLDHDTHS.

casel-1 Plasmajet flow casel-2 Non-heated flow

Figure 1 Distributions of velocity magnitude and Mach number at non-dimensional time
of t*=118.8.
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Figure 2 Distributions of velocity magnitude and Mach number at non-dimensional time of
t* = 118.8, showing the influence of total temperatures of plasmajets on jet acceleration.

Figure 3 Distributions of velocity magnitude and Mach number at non-dimensional time of t* = 118.8,
showing the influence of Mach numbers of plasmajets on jet acceleration.
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H O E R O CZ O TR OE R OMECIE I /2 E) PRALZAN/EEL TN DEBSILNS.

Fig.3 |27 7 A~ it 11 Mach B D 2% 7779 (Mach $% 1.8 D5 % case3-1, 1.9 DIGA % case3-2, 2.0
DIGE % case3-3). XL VA & Mach 50377 X<t Mach 03/ E < 72 513 E TSI D E1 &
VMEDSHERF S L ABIMICH H LV 2 5.
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Figure 2. Vortex distributions and cylinder velocities.
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Reduction of aerodynamically undesirable influences due to engine cooling airflow of FF car
Takuto SAWAGUCHI, YokoTAKAKURA

(Tokai Univ., Course of Mechanical Engineering, Kitakaname , Hiratsuka,Kanagawa, 259-1292 Japan)

F—U—F A HH ESRAAK. KTRE, ERENE
Key Words : Drag, Lift, Air inlet system, Underfloor velocity, Multi-point pressure measurement

Abstract

The purpose of this research is to clarify the change of characteristics of acrodynamic drag and lift of an FF
car with the engine loading system of width placement by the air inlet system in wind-tunnel experiments
and to consider methods to reduce the drag and lift. A simplified 1/5 scale car model was produced with
reproduction of the engine room covered with the transparent acryl externals for visualization. In the
wind-tunnel experiments, the moving-belt ground board was adopted to capture ground effects with force
measurements by use of load cells. As results, with enlargement of the opening area, the drag increased, the
front lift increased and the rear lift decreased. As the exhaust air to the underfloor increased, the turbulent
intensity measured by RMS increased and the underfloor velocity decreased. Consequently, it is considered
that the higher pressure in the engine room and on the front surface increased the drag, and the higher
pressure under the engine room and downward momentum of the exhaust air increased the front lift, and the
lower pressure under the floor in the downstream of the engine room decreased the rear lift. It is suggested
that treatment of cooling-flow exhaust is important to reduce the drag and lift.

1.1XC®HIC

AR L — R O RAME O EKIR AL DR B 4 52T A B EO(RR B L N EE R E & 7o
THY | ZRIERGUL A B EOREMEREIC R X 78 % KT 3023, 22 IRHT O AR FEIT T KT
EEEEIREUTH D08, IRIRPU(FICEDEGD) . RE ST EbT, FEESL, TERIioEEIC S o
b, BEITEOZEGTIEIIO T5%ILHEERDIRIZE DO THY | BEIHEOZE/FAFRIZIHB N T
RO EMRINTHVDDIZEEIROREIL TH D LB 2 HNDHG, EIRIZROER#ELORES I 1920
FRIZTETIDNDITY | YREOFEHHUIRE(CD)EIX 0.8 Hitt Th - 7223, BIETIZCDE 03 & F
[ 5 HIRE A EE SN TE Y, 100 FORICKE SELEZRT TV D, THFEE 7R 5 EXIEHOH]
W% BT 5 72 OIRIEHU 1 Tle < IRE R EXERPHRHHIRIC bIEEREET D L O I22 o7,
TV = MIHHEBAR Y AEND Z LI L AR E T ZEKIRPIT 2 ZE IO 10%% 59 T
BY . HIEOIRSGEN A ZBLE, BEEEHIOEBIZ IR AN B TN H® 567,

FEHE DL, RO U BHBEA OO D22t S8h ), B/ ~ORBER R, =
VU HEIRIA O HEFER X O o U #H e SRR, R DR E ST EE KIFL T
WHZERI I BLITHANROFRDIR THEICHEZ KT L TWD Z LR RRGEE L2, 4 ENEE
FETTIRFICB W TR EH SN TWD FF HOR{E & = 0 U oS itk n T o o v m AR
£ 22 RIBIFATRRNC DWW T, BEIC K 2 Ak, B EGERFHC KX 2K Tt L O RMS (ELRE

40



A EHENI O AHRAICESERNFEZEDER

SRED) DFHHL, HAJE D | =P — ANERTO L RIRIFEEAHED 2470, = P I AR
Ko THA, BABRETDRERICONWTELE L, TOERBORBOT#H2IRET D,

2. EBHE
2.1 RERpERY

FEERBEANZIX Fig. 1 O 1/5 A7 — WA E WD, YA XL Tablel DL BV THDH, ZORA
1L Fig. 2 DX DI CHEHFERER CTREMNLREE FXTHD FF HE R FRo= V> F T A3
v a VOBRENRRETH DM, 2 2 TILRTE OFE & (width placement) #E#T N4 H, 22X
HBADT= OO AERE Table 2 D K 9 IZHEIEZ Omm~100mm D] T6 BEEEF X5 L o1,
Fig. 31T X2 TN RKEL 25 FIrE (lower position) & E B RKEL 2o Tn < |k
L (upper position) ® 12 Fi¥EAZ HE L7z, =2 VL /b—ADFEIZOWTIIEEIC K 5 AT
{BZAT D T2OBRART 7 UAMTIER LTz, & 612, BEOT Do —F OEFRE (Cp) #8551l
LTCRI%D Cp BREFET D7 Vo —FHAIZAER LIEE Lc, F7o. ABRARUISNEL IR #iz &
NHEEZHA L TEY, H1RE Y OFERPIETIE, B SRFrim BICE LA 3R T 74N E % Bl
ERE LIIEIZEE Uz, =2 O U ARIRITEE OB LR, JEDRERICT > 2> st FrimE _E
WCENILEZRTELORER L, $7-. T PV L —AEHEICHAF Y ELDO L X VRIZHITES
LEF T2, SDICHEAROT VD m AR DT L2 BRI 3% T 7=,
2.2 RBEBRUAE

HHE R RS EVE (R A & E 1L OmXBE 1. 5m) (12 D FHAERIZ 8 FUE W AL E AT & 2
—E UL N ERE LR E TV EEEBRLE VA Y CEEL Cr— KA THAD LS Z2NE
T4, O—FEANSDESEZANLA LT U7 AD Bz RB LT/ arvicxks, o7
U ZEE 10ms, o7V v T8 E 1024 & Uiz, ERGEMITEEE L—E 2 7L kD 3l E
Z 20m/s, B—RZ U7 T A% 30mm & L7z, =20 b— ANERFTAUE JART 2 s A0k (v
7N A% R R A RWEE TR L L, BURERR N ojitE &2 B EGEE HIW00 (HA 2
<o 7 AR RN Y TR ms, 7Y 7 ¥ 1024 THIE L, FmE T Z AR
BEE SRR WV X AT o 7 i L7 RERE S o —1T MS4515  (Measurement Specialities
Inc. ®) THO VTV 7AW 2ms, 7V 71024 & LTz,

Engine

Transmission

)

Fig.1 1/5 scale model

Width placement for FF Length placement for FR

Fig.2 Type of engine loading system
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Fig.3 Detail of air inlet

Table 1 Specification of 1/5 scale model Table 2 Size of air inlet

full length 980mm width of air inlet length of air inlet
full width 350mm 180mm O
180mm 20mm
full height 315mm 180mm A0mm
wheel base 670mm 180mm 60mm
180mm 80mm
180mm 100mm
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3.1 ADRIE
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Fig.6 Relation of height of air inlet and lift
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Fig.7 Visualization of engine room by smoke method (side view)
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Fig.8 Measurement position of velocity under floor and RMS
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Fig.10 Comparison of RMS under floor
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Fig.11 Measurement points of pressure
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