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express or implied, and assume no legal liability for the information in this report; nor 
does any party represent that the uses of this information will not infringe upon privately 
owned rights. This report has neither been approved nor disapproved by CARB and 
CARB has not passed upon the accuracy or adequacy of the information in this report. 
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1 Introduction 

The auxiliary boilers on diesel driven ships are used for supplying steam and hot water 
for non-propulsion uses such as fuel heating, galley, cabin space heating, and to drive 
steam turbines on tankers that offload petroleum crude oil in port. Boilers are a 
significant source of gaseous emissions, mostly at dockside or close to shore, and can be 
comparable to the SOx emissions from auxiliary engines, as shown in Table 11. There is a 
lack of existing in-use emissions data from the boilers on ocean going vessels. This study 
helps to address this by presenting the gaseous emissions from the boiler on a modern 
container vessel. 
 

Table 1: Projected Emissions from Different Engines on an Ocean-going Vessel 
2010 Uncontrolled Emissions (tons/day) 
Ship Emissions Source NOx SOx 

Main Engines 130 76 
Auxiliary Engines 55 35 
Auxiliary Boilers 3.3 26 
Source: ARB Emissions Inventory. Emissions within 24nm of coastline. Assumes all auxiliary boilers use 
heavy fuel oil at 2.5% sulfur and there are no boiler emissions during transiting. 
 

2 Test Method 

The boiler operation data is provided in Table 2. The boiler was SAACKE-ESV2 type. 
The concentrations of gases in the raw exhaust were measured with a Horiba PG-250 
portable multi-gas analyzer. The PG-250 can simultaneously measure up to five separate 
gas components using the measurement methods recommended by the EPA. The 
calibration sheets for the measurements are provided in Appendix A of this report. 
 

Table 2: Boiler Operation Data 
Steam p (Bar) 8.1 
Steam T (ºC) 181.2 
Engine Room T (ºC) 25.4 
Outside T (ºC) 17.5 
Engine Room p (Mbar) 2 
Fuel Consumption (l/hr) 160 

 

3 Results 

The emission factors of the boiler on the PanaMax Class container vessel are presented in 
Table 3. The NOx and CO emission factors were calculated based on the measured 
concentrations of the pollutants. The sulfur dioxide emission factor was calculated from 
the sulfur content in the fuel and the fuel consumption. The fuel analysis sheet is attached 

                                                 
1 http://www.arb.ca.gov/ports/marinevess/presentations/092407/092407boilerpres.pdf 
2 http://www.saacke.de/downloads/land/en/SKV-A_m105_engl.pdf 



in Appendix B of this report. The PM measurements were not done due to time 
constraints. 

Table 3: Emission Factors for the Boiler (kg/tonne) 
 NOx Calculated SO 2 CO 
Run-1 7.27 50.46 0.12 
Run-2 7.22 51.36 0.12 
Run-3 7.15 51.81 0.11 
    
Average 7.21 ± 0.06 51.21 ± 0.68 0.12 ± 0.01 

 

4 Comparison of the emissions from the container ve ssel’s 

boiler and the boiler on a crude oil tanker 

The emissions from the boilers depend heavily on the size of the boiler and the extent of 
their use. On the container vessels, boilers are usually used for auxiliary hotel loads while 
on crude oil lightering vessels the boilers are used for discharging the crude oil. In Table 
4, the gaseous emissions from a tanker boiler in a past study3 are compared to the 
container vessel under consideration in this study. It is evident from Table 4 that the 
gaseous emissions from the boiler on a crude oil tanker are higher. 
 

Table 4: Comparison of the Gaseous Emissions from a Crude Oil Tanker3 and the 
Container Vessel (kg/tonne) 

 Crude Oil Tanker3 Container Vessel 
NOx 9.24 ± 0.09 7.21 ± 0.06 
Calculated SO2 55.72 51.21 ± 0.68 
CO 0.51 ± 0.04 0.12 ± 0.01 

                                                 
3 Agrawal, H.; Welch W.A.;Miller J.W.; Cocker D.R.; Emission Measurement from a Crude Oil Tanker at 
Sea. Accepted for publication in Environmental Science and Technology (2008) 



Appendix A: Gaseous Calibration 



 



Appendix B: Fuel Analysis 

 


