
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

final report  

 
    

    Project code: P.PIP.0153 

Prepared by: Anthony Boarer 

 Keith Engineering (Australia) Pty 

Ltd 

Date submitted: May 2010 

 

PUBLISHED BY 

Meat & Livestock Australia Limited 

Locked Bag 991 

NORTH SYDNEY NSW 2059 

ished by  

 

This publication is published by Meat & Livestock Australia Limited ABN 39 081 678 364 (MLA). Care is taken to ensure the 

accuracy of the information contained in this publication. However MLA cannot accept responsibility for the accuracy or 

completeness of the information or opinions contained in the publication. You should make your own enquiries before making 

decisions concerning your interests. Reproduction in whole or in part of this publication is prohibited without prior written consent of 

MLA. 

Solid Waste Boiler Combustion Trial - 
Reduction in Fossil Fuel Derived Energy in 
5 years at Dinmore Food Processing 
Facility 
 
This research was a joint collaboration between Meat & Livestock Australia and JBS 

Australia. 

 



AMH Solid Waste Boiler Combustion Trial 

 Page 2 of 21 

 

Abstract 
 

 

This project is an important facet of a multi-stage plan by AMH to achieve a better than 

anticipated 10% reduction in fossil fuel derived energy in 5 years at its Dinmore facility. 

The basis of the following trials was to prove firstly whether a super-heated steam dryer could 
adequately dry Australia Meat Holding’s waste streams and secondly whether the efficiency of 
this process will fit in line with the overall project. 
 
The trials were run over a period of five days, the first three days on week one were used for 
obtaining machine set points and operating temperatures and on week two the last two days 
were used to obtain energy figures that are represented in the mass balance. 
 
The Super-Heated Steam Dryer dried all raw materials presented to a desired moisture content 
and we experienced none of the problems associated with conventional drying technology.  Due 
to the physical nature of the sludge and the way it was presented to the dryer drum a higher than 
originally quoted energy figure was realised. This figure would be reduced with a more efficient 
feed system and a longer drum for product retention. 
 
The dryer does exhaust a small amount of non-condensable gas, which has an odorous 
compound.  This gas has been sampled and results will be forwarded to AMH. 
 
The dryer is capable of processing the sludge and waste stream mixture at lower operating 
temperatures (350°c) although at higher temperatures it is expected that the energy efficiency 
will increase as the temperature rises. The super-heated steam heat to energy curve is higher 
than that of conventional air dryers. 
 
Overall, the trial determined that the process was not sustainable due to the high moisture 
content of the dried materials.  The cost of further drying the materials for produce more efficient 
burning was not viable.   Further development in efficiencies of drying technologies and 
approaches are required in order for this process is to be considered viable. 
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1 Background  
 

Australia Meat Holdings Pty Ltd (AMH) is recognised as one of the nation’s 250 largest energy 
users. To reduce their reliance on imported energy, AMH have established a corporate target of 
achieving a 10% reduction in fossil fuel demand at their Dinmore food processing facility within a 
5 year period. One potential method of achieving this goal is to recover energy, in the form of 
electricity, steam and/or hot water from the solid waste streams currently generated at the site. 
 
Energy could potentially be recovered or saved by in an overarching strategy by: 

 Collecting and combusting the biogas generated by the existing anaerobic ponds; 

 Dewatering the organic solid waste streams to reduce the energy used to transport the solids 
offsite for disposal; and/or 

 Using thermal methods to recover energy from the dewatered organic solid wastes. 
 
To further explore these possibilities, AMH entered into a “Partnership in Innovation” project 
grant with Meat and Livestock Australia (MLA) to conduct trials to assess the technical and 
financial risks associated with these opportunities for energy recovery. In particular, the study 
focused on developing an integrated process solution for utilisation of solid waste feed materials 
in order to confirm capital and operating costs for a full-scale commercial operation at the AMH 
Dinmore site. 
 
The purpose of the project was to further develop the drying technology and efficiency over an 

extended period using the AMH Dinmore solid waste feed material in order to confirm capital and 

operating costs for a full-scale commercial operation.  In addition, the project proposes to utilise 

the dried material as a fuel for combustion trials in the GE coal-fired boiler and examine the 

energy profile and environmental performance of the boiler under varied feed conditions utilising 

both coal and dried solid waste separately and in combination. 

 

2 Project Objectives 

The overall objective of this project was to.  The specific aims were to: 

 Determined the capital and operating cost economics of the Keith Engineering SHS dryer 
technology to process AMH Dinmore’s solid waste at a commercial scale; and 

 Assessed the technical viability of utilising the dried solids as an alternative source of fuel in 
AMH Dinmore’s GE coal-fired boiler. 
 

 

3 Methodology & Key Activities 
 

The pilot study was completed in a number of phases, as follows: 

1. Project team leaders will identify in a written report accepted by MLA: - Various consultants 

and expertise required to conduct the Project.  Brief risk assessment on Project deliverables. 

2. Keith Engineering undertakes preliminary modifications to the airless dryer and other 

necessary preparations to undertake trial at Dinmore. 

3.1. Complete installation for solids drying trial to produce solid fuel for combustion trial by 

Australia Meat Holdings. 

3.2. Complete installation of Airless dryer for solids drying trial by Keith Engineering. 

4.1. Australia Meat Holdings conduct solids drying trial to produce boiler fuel for combustion trial. 

Report received and accepted by MLA. 
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4.2 Keith Engineering conduct solids drying trial to produce boiler fuel for combustion trial. Report 

received and accepted by MLA. 

5. Conduct fuel combustion trial in the GE Boiler. Report received and accepted by MLA. 

6.1 Australia Meat Holdings contribution to draft report on findings of the drying and combustion 

trials received and accepted by MLA. 

6.2 Keith Engineering's contribution to draft report on findings of the drying and combustion trials 

received and accepted by MLA. 

7.1. Australia Meat Holdings contribution to final report on the findings of the drying and 

combustion trials received and accepted by MLA. 

7.2 Keith Engineering's contribution to final report on the findings of the drying and combustion 

trials received and accepted by MLA. 

 

 

The process to evaluate the solid waste drying trial was as follows:   

 Belt press cake was fed through the dryer at varying temps, samples taken at each temp 
change until maximum drying achieved. The temp reflecting the best drying was 350 Deg 
C. samples of the emissions were taken and sent for analysis [ odour concentration ]. 
Moisture reduced from 85 % in to 15 % out. 

 Solid waste combined and put through Fan press [ Stage 1 ], belt press sludge combined 
through mincer and total solids put through dryer. Temp set at 350 Deg C, moisture 
reduced from 76 % to 6 %. 

 Samples from both trials were collected and sent for G.C.V. analysis. 

 Trials conducted to ascertain energy consumption to achieve drying. 
 
 

The following steps were utilised to evaluate the solid waste mix : 

Step 1. 

 Note bin weight. 

 Add 500 kg Paunch grass. 

 Add 200 kg Saveall 2 solids. 

 Add 200 kg D.A.F. float [ unflocculated ]. 
 

Step 2.  

 Collect bin from hide area and weigh. 

 Note weight on bin. 

 Take bin to Saveall area. 
 

Step 3. 

 Collect meal bin from D.C.B. area, bin has a slide gate in it. 

 Take bin to Saveall area. 
 
The specific waste streams measured as part of the waste to energy audit was as follows. 

 Paunch grass. 

 Primary D.A.F. float. [ flocculated ]. 

 Belt Press sludge.[ flocculated ] 

 Saveall # 2 bottom scrapings. 

 Saveall # 2 contrashear solids. 
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 Truck wash solids. 

 Plastic waste, [ 3cu/m bins ]. 

 Re-cycle cardboard. 

 Waste cardboard. 

 Hay, [Yearly total x 250 kg / bale] divided into weekly allotment 
 

Loads were weighed daily, trailer numbers recorded and volumes calculated from data recorded. 

In the case of Plastic’s, re-cycle cardboard and waste cardboard volumes were determined from 

bins accumulated. 

4 Results and Observations 
 

The results of detailed sampling schedules are as follows. 

Table 1 : Solid waste volumes for week ending 7th February 2005 

Waste                                 Volumes daily                            Total  

Origin    Tues    Wed   Thur      Fri      Sat       Sun    Mon Week 

Paunch 

Grass 

Tonnes 

64.7 62 67.6 37 32 30 51.8 345 

Saveall 

2bottom  

Tonnes  

13.40 15.10 20.2 30.9 16 14.6 5.2 115.4 

Saveall 

2contra 

Tonnes 

7.44 10.7 5.9 2.3 1.4 2.9 3.7 34.3 

D.A.F. 

Float 

Tonnes 

27.51 25.8 31.1 10 poly 

dose 

 low 

22 Poly 

from 

B.P. 

5 poly 

dosing 

B.P. 

10 

B.P. 

Poly 

131.4 

Belt 

press 

Tonnes 

70.25 62.1 61.9 30.6 0 70.6 32.6 328 

Truck 

wash 

Tonnes 

  32     32 

Plastic’s 

cu/M 

12 12 12 12 4.5 7.5 6 66 
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Re-cycle   

cardboar

d  

Tonnes 

 1.44  1.91   1.87 5.22 

Waste 

cardboar

d cu/M 

3 4.5 3.5 4.5 4.5 4.5 5 29.5 

Hay 

Bales 

       6.75 T 

week 

 

Table 2:  Belt Press set run time / flows / cake for week ending 7 February 2005. 

         4a  4b 4a  4b   4a   4b  4a 4b  4a 4b  4a  4b  4a  4b   4a    4b 

Day T T W W Th Th F F S S Su Su M M Tot Tot 

Run 

time 

12 

hr 

12 

hr 

12 

hr 

12 

hr 

10 

hr 

12 

hr 

4 

hr 

2 

hr 

0 

hr 

0 

hr 

8 

hr 

6 

hr 

12 

hr 

12 

hr 

58 

hr 

56 

hr 

        Tues     Wed    Thur     Fri       Sat      Sun     Mon    Total 

Cake 

Tonnes 

70.25 62.1 61.9 30.6  0 70.6 45 341 

 

Note: 

 Belt press actual run times depend on tank levels / trailer emptying etc. 

 Total M.L.S.S. wasted to blue mixing tank for week ending 7-02-05: 4A: 4345 KL. 

                    4b: 4317 KL. 

 

 

Table 3:  Volumes for week ending 14 February 2005. 

Waste                                 Volumes daily                            Total  

Origin    Tues    Wed   Thur      Fri      Sat       Sun    Mon Week 

Paunch 

Grass 

Tonnes 

70 73 68 33 35 34 58 371 

Saveall 

2bottom  

Tonnes  

22.2 17.6 17.4 24.7 14.1 13.7 12.7 122 
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Saveall 

2contra 

Tonnes 

3.4 2.3 4.5 1.1 1 3 3.7 15 

D.A.F. 

Float 

Tonnes 

20 

Belt 

12 

Press 

21 

Poly 

23 

Used, 

as 

14 

normal 

18 

poly run 

out 

18 

poly

on 

 

126 

Belt 

press 

Tonnes 

62 52 27 15 28 62 53 295 

Truck 

wash 

Tonnes 

    36   36 

         

Plastic’s 

cu/M 

13 12 12 15 5 9 12 76 

Re-cycle   

cardboar

d Tonnes 

The  Data  For  The past Three  months av 5.8 wk 

Waste 

cardboar

d cu/M 

3 4 3 5 4.5 3.5 3 26 

Hay 

Bales  

Tonne wk 

       6.75 

 

Table 4: Belt Press run time / flows / cake for week ending 14 February 2005. 

         4a  4b 4a  4b   4a   4b  4a 4b  4a 4b  4a  4b  4a  4b   4a    4b 

Day T T W W Th Th F F S S Su Su M M Tot Tot 

Run 

time 

hrs 

12 12 10 6 6 3 1 2 2 6 7 7 12 12 50 48 

        Tues     Wed    Thur     Fri       Sat      Sun     Mon    Total 

Cake 

Tonnes 

62 52 27 15 28 62 53 295 
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Note 

 Belt press actual run times depend on tank levels / trailer emptying etc. 

 

In summary the results of the trial was as follows:  

 Total M.L.S.S. wasted to blue mixing tank for week ending 14-02-05: 4a:  3728 KL. 

            4b: 3700 KL. 

 4A / 4B M.L.S.S. remained between 6000 / 6500 mg/L. 

 The belt press operated at 80cu/M Hr for the duration of the trial. 

 4A wasting rate was estimated at 29 L/sec. 

 4B wasting rate was estimated at 26 L/sec. 

 At 80cu / Hr 4a runs for 15 min to reach the top level setpoint, it remains off for 6 min until the 
low level setpoint is attained, therefore total volume wastage / Hr run time is 74568 L. 

 At 80cu / Hr 4b total is 77082 L. 

 Refer to Figure 1 for photograph of the final dried product ready for burning.  
 
 

 
 
Figure 1.  Waste to energy dried samples 
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5 Outcomes 
 

The results showed: 

 The Super Heated Steam Dryer dried all raw materials presented to a desired moisture 
content and we experienced none of the problems associated with conventional drying 
technology. 

 No back mixing of product is required and at no stage did the dryer experience a “sticky 
phase” with any of the materials presented for drying. 

 Due to the physical nature of the sludge and the way it was presented to the dryer drum a 
higher than originally quoted energy figure was realised. This figure would be reduced with a 
more efficient feed system and a longer drum for product retention. 

 The dryer does exhaust a small amount of non-condensable gas, which has an odorous 
compound. This gas has been sampled and results will be forwarded to AMH. 

 The dryer is capable of processing the sludge and waste stream mixture at lower operating 
temperatures (350°c) although at higher temperatures it is expected that the energy 
efficiency will increase as the temperature rises. The super-heated steam heat to energy 
curve is higher than that of conventional air dryers. 

 A condenser would be required to condense the surplus steam generated in the drying 
process. 

 The sludge feed system on the pilot plant was labour intensive and a new system would be 
designed on a full-scale model to feed the sludge more consistently and in smaller particle 
sizes to aid in drying efficiency. 

 The waste stream mixture that was presented to the dryer was easier to feed, dry and was 
more energy efficient. The waste stream mix was lighter and contained a lot more dust 
particles in its dry state. 

 The waste stream mix would require multiple cyclones or a more efficient cyclone to reduce 
the carry over into the heat exchanger. 

 
It is considered by the contractor that the figure for waste heat recovery can’t be accurately 
quoted as the theory and practice involved with waste heat recovery figures very rarely match up. 
Using the heat from the burner exhaust to preheat the air going to the burner will increase the 
overall efficiency of the dryer but to what extent can only be guessed at this stage. Using the 
waste steam from the dryer to further reduce energy costs could come in the form of using the 
hot water from the condenser to pre-heat the sludge in a jacketed screw conveyor. Again this 
figure I believe can only be an assumption. 
 
The only indicative energy figure we have at this stage is 4.5MJ/KG for sludge and 3.6MJ/KG for 
the waste stream mix. We also know that we can reduce these figures by redesigning the feed 
system, using the waste heat from the burner loop to pre-heat the air entering the burner and 
using the waste steam to heat water in a jacketed conveyor to pre-heat the raw material. What 
results these modifications will have on our overall energy performance can only be theorised at 
this stage. 
 

Overall, the trial determined that the process was not sustainable due to the high moisture 

content of the dried materials.  The cost of further drying the materials for produce more efficient 

burning was not viable.   Further development in efficiencies of drying technologies and 

approaches are required in order for this process is to be considered viable. 
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6 Opportunities arising / Recommendations 
The corporate target of reducing fossil fuel usage at the Dinmore site by 10 % can be achieved 
with the implementation of a waste to energy program. Depending on the configuration adopted, 
25 to 35% of the electrical needs and 15 to 25% of the steam/hot water needs of the site can 
meet through recovery of energy from solid waste and biogas generated on the site. This 
conclusion is premised on the ability to demonstrate that 50 % moisture can be achieved in the 
dewatered solid waste using mechanical dewatering technology. 
 
The key conclusions for the specific areas of investigation for this report are as follows. 

 Further detailed evaluation of the energy recovery options from solid waste should be 
deferred until the results of the SPC dewatering test work program are assessed. The 
success or otherwise of the mechanical dewatering circuit will be key in defining the 
economics and technical issues for energy recovery; 

 If a suitable technology for mechanical dewatering to <50% moisture is not defined, it is 
recommended that anaerobic digestion be reconsidered; 

 A site energy review is required to optimise the proposed layout, with particular emphasis on 
whether to maximise electricity or steam generation; 

 Discussions with selected vendors (suppliers of FBC technologies) should be progressed to 
obtain an improved understanding of the commercial and technical issues associated with 
implementing waste to energy technologies on the Dinmore feed stocks; 

 Vendors may recommend pilot testing. This should be considered on a case by case basis; 
and Pending agreement on the choice of FBC as the preferred technology and trailing the 
SPC dewatering unit, a detail design would be required to confirm waste composition and 
variation. 

 
In concluion, if the energy figures supplied minus the assumed savings via the modifications 
don’t add up to AMH’s budgetary figures for the entire project, further experimentation should be 
carried out. Some previous trials in the form of coagulating the wet sludge have shown some 
promise and would present the sludge to the dryer in a form that would increase the energy 
efficiency. 

Please note that reducing moisture content through heat transfer is the most uneconomical form of 

evaporation and if the moisture content of the product provided to the dryer was around the 55% 

to 

60% mark from the above example huge savings would be made in gas usage and would offset 

the 

capital expenditure for the extra equipment. 
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8 Appendix 1 – Detailed independent analyses of dried solid 
waste materials  
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