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The Characteristics of NOx Emission from Ship and
the Effect of Increasing Frictional Resistance of Hull on the NOx Emission

Takayuki Suetsugu™ !, Toshihiro Ohyagi™® ', Kazuyuki Maeda™ ?,
and Shin-ichi Morishita™ 2

To clarify the characteristics of NOx emission from ship and the effect of increasing fric-
tional resistance of hull on the NOx emission, ship speed [knot], NOx emission [ppm], engine
output [kW], and indicator diagram were examined by using a 603GT/1618kW ship equipped
with controllable pitch propeller. Two comparative examinations were carried out before and
after drydocking, in order to study the relationship between engine load and NOx emission and

the effect of hull conditions on NOx emission.

The results obtained from the examinations are

as follows: (1) NOx emission [kg/h] increases with engine load at any engine speed; (2) NOx
emission [kg/h] correlates well with fuel oil consumption; (3) precautions against increasing
frictional resistance of hull are effective in reducing NOx emission.
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Table 1. Ship Specifications

Sampling Probe
Exhaust gas Analizer

Controllable Pitch Propeller

Fig. 1. Schematic Diagram of Experimental

Length (overall) 57.10 m
Breadth 10.40 m
Depth 6.45 m
Gross Tonnage 603 ton
Trial Speed 15.40 knot
Main Engine
Type 6 ELS-32
Output 1618 kw (2200PS)
Engine Speed 280 rpm
Pme 2.25 MPa
Bore 320 mm
Stroke 640 mm
Date of Delivery May 29, 1985
Table 2. Properties of Fuel Oil
Density (15C) kg/m’ 850.3
Kinematic Viscosity
(50C) mm/s” 2.61
Flash Point T 71
86.3
Constituent wt% H 13.0
S 0.66
Residual Carbon wt% 0.60
Lower Calorific
Value kJ/kg 42360
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Fig. 2. Relationship between  Engine Load and
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Fig. 5. Fuel Injection Pressure and Cylinder Press-
ure at 255rpm.
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Fig. 7. Fuel Injection Pressure and Cylinder Press-
ure at 0.97 MPa (Pmi).
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Fig. 12. Effect of Increasing Frictional Resistance
on the NOx Emission [kg/h].
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