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Prediction of Quantity of Radiation Using Computational Fluid Dynamics
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ABSTRACT

In order to examine the vehicle cooling
performance at early design stage, a simulation
system of cooling performance which integrates
prediction of air velocity through radiator and
experimental formula on quality of radiation has been
established. Computational Fluid Dynamics (CFD)
calculation is used to predict such air velocity
through radiator using data of simple capacity for
radiator condenser, cooling fan and design data on
body frames. Taking relationship between calculated
air velocity through radiator and experimental quality
of radiation into consideration, the quality of
radiation can be obtain with practical accuracies.

Some examples are shown on which utilization
of such technologies has made it possible to design
cooling performance of radiators and cooling fans at
the early stage of development.
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Table 1 Comparison of Air Velocity Through
Radiator

(m/sec)

Name of Parts Average of Air Velocity

Radiator Condensor Fan Experiment| Calculation
1 X X X 4.06 4,04
2 O o) x 169 | 173
3 O O O 3.03 2.77

O:with X :without

Condensor Radiator
)

—
Inflow {  Fan
—

Bumper Engine

\Qutflow $;£EMW

Fig. 3 Vehicles Ventilation Model

Fig. 4 Stagnation Point of the Vehicle Ventilation
Model without Fan
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Fig. 5 Streamline behind Fan of the Vehicle
Ventilation Model
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Fig. 6 Calculation Model of Exterior and
Engine Compartment

Table 2 Boundary Condition

Inlet Main Current
Okm/h~120km h

Outlet Flow Spirit :1
Floor Wall (Non slip)
Side

Upper side Symmetry
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Car Speed (m/sec)

Fig. 7 Car Speed vs Air Velocity through
the Radiator

Fig. 8 Streamline on Vertical Section
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Fig. 9 Contour of Air Velocity on the Surface of "g
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Fig. 11 Relationship of Quantity of Radiation
between Simple Test and Vehicle Test

5. YZal—YavoREANDER

HETER OB I MAMEER DG & i, R E N
TV 5l OB 2 e 8 2 mHH R ZREST 5 C
L TH%, TOBICEHRZRAT 256, &l wIHER
BOTZEDOTY AV TOWMEREDFTHE 21TV, ZDH
WTDTIT—H, 77 VOUMEMGTES T LhHR
RKOFHEEZ BND, TDIEZMTIIRGANTY —IL &
LCORHEN DB, ZDOHE LT, 3. 4. HITTHh
NI BT % T Y T— 2V A XOWGE Tk L EAE
H_EDlzbD7a Y b ZRA T OMFHI DWW TR S,

— 135 —



BERAHEERW S Y I—2RBAEY a2l —YaYy

5. 1. SYI—ZI7EROKRNFE

HlHBRICBN T IV T—R YA AEEHT ST L1F
7 L—LIBROBUE R & T A M D IR ICNEET H
%, TTTRIFETIVETA, B, COMBEDE S 3 Flif
DEAATDTIT—RTTHA XBREBL, TOHER
R UTzo BAEEIR, 7 7 VB2 EHE 9IS, Fig. 121
R KDY A ZXDH7%IED 680mm X 375mm 5
720mm X 400mmICIEREB/c & TAT Y T—R AT H
e ovr—2EmnmEOBRE. HELELLENT
EMbnoiz, Fig. 131024 7 ADFRZ R, B
(4) KOTFH x,yZA. B, COTVI—REHIC05,
02TH%,

PEOHERE D, SYT—2E2HMcERK LGS0
THET v SO 0.5 BFTHRBAENELLT ST LMD
Mofc, TOFRID, SYVIT—ZIOT7HKEBERD
B {2 8 & 72 U, HH100km/hF DR A ¥ D O
THRCET %2R Uiz, T ORR%Z Fig. 141C5R
T, TOMKD, pEEENDINUR, FHREICKDH
BRCIINEER S T —2DY A ABXT XA TENTOD
EEAEN EIC TR T EWTHETH D, BEOS Y
I—=2PMESNTORVIFETOD T VT — 2RO
WHRE & T2 5 Tz

720mm >

2 680m m: >

42 Fan Shroudu Fan Shroud ¥

Fig. 12 Radiator Size
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Fig. 13 Core Area vs Air Quantity Ratio
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Fig. 14 Core Area vs Quantity of Radiation
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Fig. 15 Location of Front Spoiler
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Table 3 Effect of Each Spoiler

Location Base 1 2 3
Air Velocity Ratio 1 1.026 1.062 1.049
Radiation Quantity 1 1.013 | 1.030 1.024
Ratl_o _ _

e I R R

Engine

Fig. 16 Vector of Outflow
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