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1 Intention 

In the municipal solid waste (MSW) treatment plant in Korat the organic fraction of MSW 

(OFMSW) is firstly hydromechanical separated and afterwards digested in an anaerobic digestion 

(AD) process. The MSW treatment plant, like it is operated currently, has a relatively low 

efficiency. In order to increase the efficiency and to improve the biogas and energy yield of the 

treatment plant some technical alterations are planned.  

 

2 Technical alterations 

A big problem of the separation process for MSW is the low efficiency of the installed bag opener; 

only about 20% of the bags are opened. As most of the OFMSW is packed in bags only a minor 

part of the OFMSW can be separated. Hence the first technical alteration is to substitute the 

current bag opener with a new one which has a bag opening rate of about 95%. It is assumed, 

that with the installation of the new bag opener about 70% of the OFMSW can be separated and 

fed into the AD process.  

The second alteration is the installation of mechanical mixers in both digesters. Currently the 

substrate is mixed hydraulically with two centrifugal pumps for each digester. As DEE foundation 

experienced in practice the centrifugal pumps are not suitable for the mixing of the digesters. 

Several scientific experiments showed, that mechanical mixing has a higher efficiency and lower 

electricity consumption compared to the hydraulically mixing.  

The third alteration is to install an appropriate digester heating. The currently installed heat 

exchanging device is clogged by fiber and is therefore out of operation. The installation of an 

external tube bundle heat exchanger promises the heat up of the digester without disturbance.  

 

 

 

 

 

 

 



3 Capital investments for technical alterations 

The offer for an appropriate bag opener comes from the company BOA (Built on Ambition) 

Recycling from the Netherlands. This bag opener is able to extract organics which are packed in 

several layers of plastic bags.  

For an appropriate mixing mechanism two kinds of mixers have to be installed in both of the two 

digesters. One kind of mixer, the paddle mixer [Fig.1], creates and maintains the substrate stream 

in the digester. The other mixer, the submersible mixer [Fig. 2] is installed to destroy potential 

scum layers. For this purpose the submersible mixer can be moved vertically. In digester 1 two 

paddle mixers and 1 submersible mixer is required; in digester two one paddle mixer and one 

submersible mixer is required.  

 

Figure 1: Paddle mixer 

 

 

Figure 2: Submersible mixer 

 



The appropriate heating system for the digestion of OFMSW needs to have big pipe diameters in 

order to not face problems with the contained fibers. A suitable external heating system [Fig. 3] 

is offered by the german company SSE Specht Schmid Energietechnik GmbH & Co. KG.  

 

Figure 3: External heating system (BioHeat by SSE) 

In table 1 the capital investment for the mentioned technical alterations is listed. The prices for 

the machines were calculated by respective companies.  

Table 1: Capital investments on technical installations 

 

 

 

 

 

 

 

 

 

 

Bag opener [THB]
Mixers for digester 1 + 2 

[THB]

Heating for digester 1+2 

[THB]

Auxiliaries 

[THB]

               Sum               

        [THB]

8,316,041.81 6,836,976.00 1,291,428.80 759,664.00 17,204,110.61



4 Revenues on improved MSW treatment process 

The revenues on the improved MSW treatment process are based on a perfectly working system. 

This means that there are only little process interruptions; process interruptions are only 

occurring for maintenance works. Furthermore the organic fraction is separated to a share of 

70%. Currently the separation efficiency of the organic fraction is 21%. 

If the process is perfectly managed and all the proposed machines are installed, the biogas 

process can generate an amount of 22,493,645 THB [Tab. 2].  

Table 2: Revenues on improved biogas production 

 

CHP = Combined heat and power unit (= biogas engine) 

Requirements to reach this amount of revenues: 

- perfect and reliable management of the whole MSW treatment plant 

- proper monitoring of the MSW treatment plant 

 waste monitoring  

 biogas plant (OFMSW input, pH, temperature, biogas production, 

methane content of biogas, acids, degradation of organics) 

- no addition of water in hydropulper 

- stop of the separation of fiber material before digester because organics are lost here 

 

 

OFMSW                                          

[t/a]
29,237

Separation efficiency          

[%] 
70

OFMSW to AD                        

[t/a]
20,466

Biogas yield                           

[m³/a]
2,660,522

Energy content biogas 

[kWh/a]
14,632,868

CHP electric efficiency             

 [%]
36.6

Power production [kWh/a] 5,355,630

Revenues on power 

production [THB/kWh]
4.20

Revenues on power sale 

[THB/a]
22,493,645



5 Payback period 

Like portrayed in table 3 the payback period for the pure investments is 279 days only. This is a 

very optimistic estimation. 

Tabelle 3: Payback period 

 

However it is very important to consider, that this payback period doesn’t include following costs: 

- labor costs 

- transportation costs for the machines 

- installation costs for the machines 

- payment of customs duty 

Furthermore, to boot up the AD process a certain time is necessary for the development and 

stabilization of the AD biology (bacteria, process parameter stabilization).  

6 Conclusion 

The AD process in Korat has a large potential to improve its efficiency and biogas production. New 

technical installations could be re-financed in a relatively short time if the management of the 

MSW process is perfect (see chapter 5). The capacity of the separation process is high enough to 

utilize the installed CHP unit (biogas engine) to a share of about 76%. This means that the engine 

can be run up to 6.650 hours per year. Considering the management and operation of the MSW 

treatment plant at the time, this is a very optimistic estimation.  

It is important to consider that the calculated payback period doesn’t include several costs which 

will occur (see chapter 5). This costs couldn’t be included in calculation because there were no 

resilient information.  

However the biogas plant produces sludge which can be used as agricultural fertilizer after an 

appropriate treatment. By selling this fertilizer to local famers an additional revenue could be 

achieved.  

A very important point to consider is the further promotion of source separation of organic waste. 

The source separation saves an elaborate separation of MSW at the treatment facility and hence 

makes the anaerobic digestion of OFMSW a lot easier.  

Capital investment [THB/a] 17,204,111

Revenues from power sale [THB/a] 22,493,645

Payback period [a] 0.76

Payback period [d] 279


