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ABSTRACT

Rectangular-shaped radiators for motorcycles have
been used previously in many cases. According with the
latest high-power engines, to use arbitrary-shaped
radiators is increasing to get high heat radiation within
limited space. This type radiator has different cooling
tube length. It is more difficult to predict heat radiation
amount for this type than rectangular type as velocity
distribution is uneven. Moreover, analysis regarding heat
radiation characteristics has not been done sufficiently
and dependency of flow amount on heat radiation has
been unclear. By combining calculations of three-
dimensional flow field and one-dimension heat radiation,
a method that can predict heat radiation amount of
arbitrary-shaped radiators easily and precisely has been
constructed.

gooogd

gbobooboboboboooboooooooboon
gbooboooooooboobobobobobobooonoo
gboboooooooboobobobobobobooo
gboboobooooboooboooobooboboboonog
gbobooooooobobobobobobooboooo
gboboooooooboobobobobobooboooo
ggoododoooooooooobobbbbbboooooo
gboboooooooboobobobobobobooon
gboboobooooboooboobobooobooboooboon

gboboooboobobobooboboooooooobooon
gobobooooooooboooboooooooboobooooooo
gboboboooooooooboooobooboboboonog
goboboooooooooboooooooobooboooo
gboboooooooboboboboboboooboooo
goboboooooooooooboooooooboooooo

gooooo

gboboboboboooooooooboboboono
gdoooOoOoOoOoOoOoOoOoOoOoOoOoER"Oooooooo
gboboboboboboooboooboobobobo
gooobooooooobooobooooooooobooobooog
goboobbooboooboooboooboboooo
gbobobobobooooooooobobobonbo
gbooooobooobao
gooooooobooooooooooooooobooon
gooobbobooooooobbobooooooobooboog
goboooboobooboobooboobooboooboooo

gobooobood

gbobooboboobooboooooooooobooobon
gbobobobobooobooooooobobobobo
gbobobobobooooooooobobobonbo
gooobobobooooobobobobobooooooooooog

02350



Honda R&D

Technical Review

Vol.15 No.2 (October 2003)

gboboboooobooboobooboboboooo
gboobobooooooooooboboboooboon
gbooobooboobooboooobobooon
gbooooooooon
gbodobobooooooobooooboboboobooo
gboobobooooooooooboboboobon
goo
gbobobobooooooooooooooboooboon
gbobooooooobobobobobobooboooo
goboboooooooooooooooobobooboooooo
gbobooooooobobobobobobooboooo
gboboooooboobobobobobooooboooo
gbobobooooobooogon
gboboboboooboooooooooooobooon
0000000d00OFRrg. 1 D0O0O0O00O00oooooo
0000o0o0oopoooCocO0O0o0OooooooooFrg. 20
gbobooooooobobobobobobooboooo
gobobooooooobobobobobobooboooo
goboobooboooooooooboooooooboboooooo
gooddoooooooooooooboobobobooboboo
gbobobooboobooboboboooo
gbobobobooooooooooooooooon
gbobooooooobobobobobobooboooo
goboooobooobooboboobboobbooo
gbobooooooboobobobobobooboooboooo
goboooobooobooboboobboobbooo
goboboooooooooobooooooooboooooon
00000 Tablel O0OOO

uobooobobooobooooboba

3.1. 000000000

gboboboboooooooboooobooobooobooon
O0000Frg.30000000DO0ODOOOOOOODOO
gbobooooooobobobobobobooboooo
gboboooooooboobobobobobooboooo
gooboooooooboooooooboooooon g
goooo* ob"oobboooobooooboooobo
gbobooooooobobobobobobooboooo
0O Qooooom

R=1/H=1/hw+t/A+1/ha god

ROOOOO

HOOOOO

hwoOO 000000000
haOlODODOO 000000
t goagoao

A 00000000

O

Fig. 1 Temperature distribution by simulation

Fig. 2 Temperature distribution by thermo-viewer

Table 1 Comparison among three methods for heat
radiation of radiators

Methods | Flow field | Heat radiation | Calculation | Calculation
calculation | calculation time accuracy
A One One Accept- g(?ce i
dimension |  dimension able p
able
g | Three Three g(?ce . | Accept-
dimension |  dimension p able
able
C Three | One Accept- Accept-
dimension dimension able able
Sectional temperature
L distribution
Each L
thermal Coolant flow

resistance l

1/hw t

A 4
/A

ha V1

coefficient

1/H=1/hw + /A + 1/ha

/
r H: Overall heat transfer

Fig. 3 Cooling model of radiator tube
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Fig. 16 Pressure distribution obtained from three-
dimensional flow field simulation
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