Pressure Drop of Exhaust Pipe for Marine Heat Recovery System
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In order to keep clean a harbor area, we develop a heat recovery system using a Stirling engine. A heat
exchanger of the Stirling engine is located into an exhaust gas pipe of a Diesel engine. The pressure drop, which
is caused by the heat exchanger, affects to the performance of the Diesel engine strongly. In this paper, the
pressure loss is measured with an experimental engine system, and compared with calculated results of a CFD

analysis.

Key Words : Stirling Engine, Waste Heat Recovery

System and Pressure Drop

1

CFD

150 mm
14.5 m
500 W
6 mm 64

[D]

Exhaust Gas—

5] [C]
‘ -
Slirling Engine

Fig. 1, Outline of Exhaust Gas Flow Line

< Diesel Engine |

Table 1, Specifications of Diesel Engine

Engine Type Matsui MU323DGSC
(3 cylinder, 4 stroke)
Cylinder Bore 230 mm
Piston Stroke 380 mm
Rated Power 257 kW (350 PS)
Rated Engine Speed 420 rpm
Fuel Heavy Oil (A)
CFD
CFD
SolidWorks
COSMOSFloWorks
31
400
2
420 rpm

Table 2, Operating Condition of Diesel Engine

Engine Shaft Power | Flow Rate of
Speed W) Exhaust Gas
(rpm) (kg/s)
1 265 66 0.1437
2 333 80 0.1857
3 382 106 0.2281
K 120 116 0.2642 ]
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Fig.2, Experimental Result of Exaust Gas Pressure
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Fig. 3, Calculated Result of CFD Analysis
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Fig. 4, Comparison of Calculated and Experimental
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Fig. 5, Calculated Results of Heat Recovery System

CFD

@
1
10

p. 97-100 2006



