LOAD PACKER (TRASH HAULER) RETROFIT PROJECT

CITY OF BALTIMORE
Project Funding:
The City of Baltimore is using of EPA Air Toxic funds to purchase diesel retrofit devices for 105 load packers (trash haulers).  Under this project, the City of Baltimore (City) will retrofit their fleet of Mitsubishi, Freightliner and Mack trash haulers with diesel oxidation catalysts (DOCs) and closed crankcase ventilation filtration (CCVF) systems.

Background

Donaldson did not have pre-engineered retrofit kits for the load packers operated by the City and therefore, the kits had to be developed. 

Demonstration Project

Objectives

The objectives were: 

1) The DOC should essentially be a “bolt-on” muffler replacement that fits in the original space occupied by the muffler. It should utilize existing brackets and standard exhaust system hardware. 

2) The CCVF should be fitted in a space that minimizes hose runs and is readily accessible for maintenance such as filter changing.

Pre-engineering

A team consisting of: a Donaldson engineer, City maintenance supervisor and a MDE engineer took on the task to develop and document standard DOC/CCVF retrofit kits. DOCs and CCVF systems are fuel neutral (do not require ULSD fuel) and are not dependent upon high exhaust temperatures to function. After reviewing City load packer fleet details, it was decided to develop retrofit kits to fit 1998 Mack, 2001-02 Freightliner and 2004 Mitsubishi trucks. It should be noted that the model year 2005 Mitsubishi load packers came equipped with OEM DOCs and CCVF systems and were, therefore excluded as a retrofit candidate. In addition to the retrofit device, the three kits would contain instructions, all installation hardware and miscellaneous parts except the hose to connect the CCVF system. 

First, the team closely examined one each of the three makes of load packer trucks. Photos, part numbers and measurement were taken of the original muffler system. This information formed the basis of DOC kit prototype which would consist of a DOC, muffler hangers and clamps. The team then determined the optimal mounting location for the Spiracle unit. Photos were taken of the engine compartment and mounting location. The Spiracle location should be mounted independent of the engine to minimize vibration and movement. Also, the oil return port on the bottom of the Spiracle unit must at least 6” higher than the oil drain-back location on the engine to ensure free oil flow to the engine. Additionally, crankcase vent location (draft tube), the oil drain-back location and engine air intake should be able to be easily plumbed to the Spiracle unit with oil resistant hose. Notes were taken regarding parts that needed fabricated and for any work operations such as cutting, welding, drilling, tapping, etc.

Next, the Donaldson engineer identified the appropriate retrofit parts and hardware and developed three retrofit kits (one for each make truck) complete with part lists and installation instructions. Then Donaldson assembled the three kits and gifted them to the City of Baltimore. 

The Team reassembled at the City’s fleet maintenance facility and installed the prototype kits on the three load packer trucks. Changes and improvements were made from the original design based on the actual field installations. Part lists and installation instructions were modified accordingly. Donaldson priced the kits and assigned them unique kit assembly numbers. 

A final review of the City’s load packer fleet was made by the City maintenance supervisor and the MDE engineer. The City then placed issued to the locale distributor of Donaldson emission components. 

The City is using their fleet maintenance personnel to install the retrofit devices on about half of the load packers, and a contractor is doing the other half. A typical DOC and CCVF system installation takes 1.0 hours and 5.5 hours respectively. 

City fleet maintenance personnel are monitoring these three retrofits for mileage, maintenance, and performance. The three project demonstration vehicles have not experienced any problems related to the retrofit equipment. To date, the 40+ retrofitted vehicles have also been problem free. The Spiracle CCVF system contains a two-stage filter that requires replacement every 500 hours. The City plans to change filters with every engine oil change.

Materials or Publications:

MDE worked with Donaldson and the City of Baltimore to develop an exact parts list for this project.  The parts were essentially broken up into three kits, one for each of the three types of trash haulers City of Baltimore uses.  This action will simplify procurement. The following three DOC/CCVF retrofit kits for load packer trucks are available:

Donaldson Kit
 No.


        Make / Model / Year
         X008077 


2004 Mitsubishi model FM SP

         X008078



2001-02 Freightliner model FC 80

         X008079



1998 Mack model MS 300

