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Abstract

This project was an aerodynamics study in a double cabin small truck by adding
accessories for Drag Coefficients testing by wind tunnel and numerical method by using Fluent
three dimension software . The simulation testing in wind tunnel on the velocity between 36 and
90 km/hr and compare with numerical method by Fluent. After that test with real size double
cabin small truck by numerical method on velocity between 36 and 126 km/hr in 7 cases are the
following : Normal car, Rear Bumper, Fender, Covered pick-up box, Adjust on driver roof, Bug
deflector, and Roof rack. This project was a study of aerodynamics for Reduce drag coefficients.
From testing, Covered pick-up box case reduce drag coefficients from 0.475 — 0.435 and reduce
fuel consumption 7.58 percents. Roof rack case increase drag coefficients is 0.523 and increase

fuel consumption 10.53 percents.
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(3) U5IMNUIMANDATUIZHNINUITOEUANVOUY (Underfloor roughness)
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" da o .
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2.1.5 Reynolds number
msnageunuusiasdluanizms Iaunusaa 131a (None compressible
Y ] [
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f11 Reynolds number ANNUAILAAIIUA NN 2.12
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(b)

Mwi 2,12 dnpagms lanuuaaIiuIngnsInTzuenineaIuINnAN 1S Ina

Tagiian Reynolds number UANATNY (Munson, 2002)
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MWN 2.21 ANUARBARINUTING TR
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aummagmmmmﬂwa (Fundamental equations of fluid motion) Usznoudag
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9
equation) §NN1T T UAY (Momentum equation) AL TUNITNANY (Energy equation) N4 3
2 a v ¢ = s y
AUNITUAINITDDTUIYATIUDINIANAAITAT 5'Jilulﬂﬂ\1ﬂ'li‘l]53ﬁlqﬂ@ ﬂ'lﬁﬂillﬂ;ﬂ N1IDNLUY
Jagimi ligmsaaused
o d
2.2.1 auMIYINBNIA
a 4 a ' < [ {
Wﬁ]']ﬁﬂ!1lﬁ@ﬂlﬂ\1ulﬁalﬂuﬂ'lﬂw1uﬂ'i'f)'llmﬂ 9 YUIR dx LAY dy AININD 2.22
[ a d' 1 [} [ g‘/ d' 9 a
AMNUANAIIUITINN ma"lilﬁ1m§ﬂgmumﬂ"lﬂ"lﬁu ﬂmmﬁmmmaw"lwa!,"lnl,mz’elﬁ)ﬂmnm

Y v
AuAUtazMINY WU



22

¥
T lpv + %pv) dy] dx
[puldy —» dy | —= [pu +ﬂjﬂdx] dy
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dx
T » X
[pv] dx
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NINN 2.22 “V‘Iﬁﬂ“]f"llf)\‘lll’)'ﬁWTL!ﬂifJ‘U"Ulﬂﬂlaﬂﬂﬁﬁﬁ@gﬁluiﬂmu"ll@\?ﬂTillﬂfﬂLW’E)Gl%)cluﬂWiﬁiN
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A 4

Update properties

A

Solve momentum equations
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\ 4

Update properties
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Solve continuity, momentum, energy, and species
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— 1 At
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M15199 4.3 HANMINATDUNANINIZI 10 m/s

Case Wi m2) | usedhu oy Hunlszansusad
1 2.908128 87.51 0.491
2 2.908128 89.82 0.504
3 2.968611 91.43 0.503
4 2.908611 80.37 0.451
5 2.912413 91.09 0.511
6 2.907872 88.95 0.499
7 3.125034 102.72 0.537

M13199 4.4 HANINATDUNANINITI 15 m/s

Case T (m2) | U5 (N) Futszansusagu
1 2.908128 194.78 0.486
2 2.908128 197.88 0.494
3 2.968611 201.56 0.493
4 2.908611 176.58 0.441
5 2.912413 201.31 0.502
6 2.907872 195.70 0.488
7 3.125034 227.30 0.528
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M15199 4.5 HANINATBUNAIINISI 20 m/s

Case T (m2) | usadu (N) Fulszansnsadm
1 2.908128 337.10 0.473
2 2.908128 347.48 0.488
3 2.968611 354.25 0.487
4 2.908611 309.78 0.435
5 2.912413 354.10 0.496
6 2.907872 344.68 0.484
7 3.125034 400.03 0.522

M15199 4.6 HANMINATDUNANINIZY 25 m/s

Case Wi m2) | usedhu oy Hunlsyansusad
1 2.908128 521.88 0.469
2 2.908128 538.47 0.484
3 2.968611 549.33 0.483
4 2.908611 479.42 0.431
5 2.912413 549.20 0.493
6 2.907872 534.43 0.480
7 3.125034 620.42 0.519

M13199 4.7 HANMINATDUNANINITI 30 m/s

Case AR m2) | nsedm N) Futlszansusagu
1 2.908128 746.66 0.466
2 2.908128 770.69 0.481
3 2.968611 786.64 0.481
4 2.908611 685.94 0.428
5 2.912413 786.53 0.490
6 2.907872 765.15 0.477
7 3.125034 888.93 0.516




M15199 4.8 HANINATBUNANINISI 35 m/s
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Case T (m2) | usadu (N) Fulszansnsadm

1 2.908128 1010.72 0.463

2 2.908128 1043.83 0.478

3 2.968611 1065.17 0.478

4 2.908611 928.98 0.426

5 2.912413 1065.94 0.488

6 2.907872 1036.93 0.476

7 3.125034 1205.81 0.514

a1 4.9 Beudeudanlszansusedn

Re. casel case2 case3 cased cases case6 case7
120000 0.491 0.504 0.503 0.451 0.511 0.499 0.537
180000 0.486 0.494 0.493 0.441 0.502 0.488 0.528
250000 0.473 0.488 0.487 0.435 0.496 0.484 0.522
310000 0.469 0.484 0.483 0.431 0.493 0.480 0.519
370000 0.466 0.481 0.481 0.428 0.490 0.477 0.516
430000 0.463 0.478 0.478 0.426 0.488 0.475 0.514
mﬁlﬂ 0.475 0.488 0.487 0.435 0.497 0.484 0.523
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H Y <3 4 a 1Y
MNA 4.5 1 JUTZAVUOVAANWED (m/s) NTAN 2 TANTTULAANUF U

ta.7
Ba. 0
56. 4
44,7
23:1
21.4
Y.
=1
-13.5
=2h2
-36.8
-48.5
-60.2
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-63.5
402
-106.4
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=L ha0
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~ Y Y 2 <3 A A a o o 9
MNN 4.7 [TUTSAUVUDUTANINLTI (m/s) NTUN 3 TONTSULAANIUNIND

3.7
Ba. 0
56. 4
44.7
33:1
21.4
G
=£s
=130
=2h2
363
-45.5
-B0.2
1.4
-83.5
—dh.2
-106.4
-118.5
-130.2
-141.8
=153.5
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d' 9 o = <3 A a o o
MUN 4.11 1FUTEAVLDUFAINUGI (m/s) NTUN 5 TONTSULIF TNV AIAIA UV

PSS
Ba. [

56.4
44.7
331
21.4
G
ki
=1 3:h
=257

-36.9
% -48.6
N -Gl.2

i B

-63.5

5.2

-106.8

-118.5

1302

-141.8
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d' 9 [ = < ~ A a d v
MAN 4.13 1FUTZAVUDUFTAINULII (m/s) NTUN 6 iﬂﬂigﬂgﬁﬂgﬂﬂiﬂ!ﬂu&uaﬂ

9.6
III Bd. 10
56.5

45,0
33.4
21.9
10.4
25
-12.7
-24.7
ll‘ -35.5
-47.3
N -55.9
' -70.4
-61.9
-893.5
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-116.5
-128.1

-139.6
-151.1

d' Y o = [ a A A a d @
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¥ume | de | nszuz | wasm | guUnsel | eved
AUTY | AULNag
36 - -0.0129 | -0.0115 | 0.040 | -0.0193 | -0.0081 | -0.0453
54 - -0.0077 | -0.0066 | 0.0455 -0.0155 -0.0023 -0.0418
72 - -0.0146 | -0.0139 | 0.0384 | -0.0231 -0.0107 -0.0493
90 - -0.0149 | -0.0146 | 0.0382 | -0.0238 -0.0113 -0.0498
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spc = LxFlowlate. (53)
Horespower
SFC Aesanmaaunldeniuius g (vkw-hr)
P Aoanunuuninveshiudmamiiy 0.84 ke/lt
Flow late  ADSATINT AU (vhr)
Horespower Aomaan (kW)
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73 090U ADUNBULTA YUIA 3.0 liters DOHC 16 1187
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IUGIYA 3,400 rev/min
1391Agaga 343 N-m/1,400-3,200 rev/min
ARl lumsnade 36 - 126 km/hr
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Gear Speeds rev/min Flow rate Hp SFC SFC
km/hr (liters/hr) (kW) (kg/kW-hr) | (liters/kW-hr)
2 36 2000 7.89 72 0.0921 0.110
3 54 1600 7.48 55 0.114 0.136
4 72 1500 6.03 53 0.096 0.114
5 90 1800 6.52 65 0.084 0.100
5 108 2200 7.03 75 0.079 0.094
5 126 2600 7.22 90 0.067 0.079
5 144 2800 7.51 100 0.063 0.075

5.1.3 mamnamalasulasdsasimsaunlassrinu
oAy Y ° 4’ @ a £ v
1 Idnnmamuiamsnlasuulasduilszansussdiu tazminaaou

9
C) % 9 o

Qa’ g v 4 I M ' o
11 9a31mMIaulassiniusuwizaiy deathunua luaunsi 5.2 isNagriA1nI 1IN
Qy A dy a d'dy I~ @ 1 o [ Qy A g @ [ dyd
aualaeuromas luitiazdlumsuaasdlogamsmulIumIonsimsaunlasatingy adiife
A A A { < { (%
nnIadanenszue 29NA214157 90 km/hr M151lasunlaednI1n19
Qy = % v A
auilaeainiune

NNTUNIT 5.2

R
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SFC = pxFlowlate
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191U
SFC = 0.84%x6.52 (kg /liters) x (liters | hr)
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1N

AC, Voot ) =0.0382

o AGANMUWUMUUUDIOINA 1.225 kg/m’

UCF oawlameivesnsinlasumlasming iy 1.072

A Aoiuimihdavess 2.908611 m’

0.85 AemduilszanimsinaeuiivesaaaiinnuEuni
HNUMANNIA 5.2

1.225%1.072x0.1x107 x90% x0.0382x2.908611

AuVogin ) = 085 = 0.139 liters/100 km
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