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Effect of Number of Heating Walls on Heat Transfer
in the Reciprocating Square Channel

Soo-Whan Ahnt - Myung-Ho Kim* - Sung-Taek Baex

Abstract : The improvements of the propulsive engine efficiencies could reduce the fuel
consumption. Therefore, for a marine main diesel engine, the substantial increase of
stroke bore ratio, so that the engine speed can be significantly reduced in order to
increase the propulsive efficiency. As a typical example. a Sulzer RTA 60C engine has a
cylinder diameter of 600 mm and each cylinder is capable of delivering 2,369 kW in the
speed range 91-114 rpm. In order to provide basic data for thermal system of marine
engine, this work performs an experimental study of heat transfer in a square channel
with one rib-roughened wall under single mode of reciprocating oscillation. A selection
of heat transfer measurements illustrates the manner by which the reciprocating
channel with two opposite heating walls has the higher heat transfer performance than
with four heating wall.

Key words : Reciprocating square duct (4E2-3%5& 3= AZHE), Water jacket of diesel
engine (6A&71% Wz A7), Number of heating walls (Z}gHWHY ),
Nusselt number( 2 EF)
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@ Disk ® Gasket @ Blower
. @ Automatic voltage
@ Connecting rod ® Woven type heater regulator
® Guide rail @ Al plate ® Electric source

Fig. 1 Schematic diagram of experimental setup
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Fig. 3 Rib arrangement on bottom wall
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Fig. 4 Temperature and static pressure
measurement position in square channel
(each wall has an identical one)

Table 1 Experimental conditions

Dimensions of heated test

section 30%30x1800 mm
RPM 33, 40, 46
Re range 7,400 ~ 25,000
Attack angle 45°
Square rib 2 x 2 mm
Roughness pitch 16 mm
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Fig. 5 Local Nusselt number against axial
distance

(165)

2or Solid symbols: two heating walls & 33pm *
i . A 40rpm
L] s Opensymbols: four heating walls » 6rpm |
200 + L ¢ (Re 19.100) O 33pm o
- 4 40rpm
a 46mpm *
180 , 2
o .
; [8 8 8 |
Z 120} .
.
8o} a8
s0t
° . . R . "
0 10 20 30 40 50 60

x/Oh
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