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Evaluation of Environmental Benefits 

Realised at an Energy from Waste Plant 

using Pressure Wave Technologies 

Plant: Energy from Waste Plant, UK Period: 01/04/10 – 01/05/10 

Object: Key parameters Boilers 1&2   

 

Background 

WISenvironmental’s sister company, KRR ProStream specialises in Pressure Wave Technologies 

(PWT) that produce controlled explosions generating pressure and shock waves in fouled Energy 

from Waste Plant (EfW) boilers. The wave detaches the ash from the boiler tube bundles. This 

increases boiler efficiency, allows the plant operator to produce a higher energy output and to 

reduce the spray cooling water consumption. The monitoring of key parameters has been carried by 

WISenvironmental on behalf KRR ProStream for the plant operator. Based on the findings, 

process improvement and resulting environmental benefits obtained are demonstrated. 

 

Environmental benefits obtained using Pressure Wave 

Technologies: 

At the client plant, PWT through Bang & Clean (B&C) is used on Line 1 and an Explosion Generator 

(EG10) has been installed on Line 2, both provided by KRR ProStream. The principal process 

improvement observed is the increased heat exchange rate through the boilers which has several 

positive environmental effects. The findings of the study are presented in the table page 2. The 

graphics showing the evolution of key parameters are visible on page 3 and page 4. 

 The back end temperature decrease is due to better heat transfer through the boiler and 

leads to decreased spray water consumption in the absorption tower. It is estimated that this 

plant uses 70Kg/h to decrease the flue gas temperature by one K in normal operations. The 

use of EG10 brings operating temperature to between 230 to 250oC. As a result the need 

for cooling water is considerably reduced. 

 Another environmental gain lies in the higher energy rate transmitted to the super heated 

steam through the boiler. With better efficiency there is potential for more steam production 

and therefore higher energy output. The steam turbine efficiency factor (approximately 0.3) 

is used to estimate the additional electricity production that can be achieved (with the same 

MSW throughput) at the monitored plant. Potentially, 30% of the extra energy transmitted 

through the boiler could be transformed into electricity and fed into the grid. 

 

http://www.krrprostream.com/
http://www.krrprostream.com/
http://www.krrprostream.com/
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 The remaining environmental gain is directly associated to the first two mentioned above.  

Lower water consumption and higher energy production in the plant significantly brings 

down the plant’s carbon footprint. The table below shows the CO2-equivalent emissions 

avoided as a result of improved water usage and higher efficiency of the electricity 

production process. The CO2-eq emissions avoided are obtained with from following data: in 

the UK, the production of 1MWh involves the emission of 0.537 Kg CO2-eq [1] and 0.3Kg 

CO2-eq are emitted per cubic meter of potable water produced [2]. 

 

LINE 1 LINE 2 LINE 1 & 2 

Cooling Water Savings 

During reported period During reported period Potential Yearly Savings 

987 m3 1851 m3 35244 m3 

295.987 tons CO2-eq 555.357 tons CO2-eq 10.6 tons CO2-eq 

Potential for Electricity Generation Increase 

During reported period During reported period Potential Yearly Savings 

371.3 MWh 417.4 MWh 9752.1 MWh 

199 tons CO2-eq 224 tons CO2-eq 5237 tons CO2-eq 
 

  

Environmental benefits associated with Pressure Wave Technologies at the client plant 

 

Set up and Monitoring Regime 

Key parameters have been monitored remotely in order to assess the efficiency of the technologies 

used. On line1, the boiler was subject to Bang &Clean (B&C) and Boiler 2 was subject to B&C and 2 

Explosion Generator (EG10) units were installed in the Economiser.  

Noteworthy events during the monitored period 

Shut down: 

 Line 1: 07 & 08 April – 2 days 

 Line 2: 01 & 02 April – 1.5 days 

 Line 2: 27 & 28 April – 1.5 days 

 

Bang & Clean; EG10 installation: 

 Boiler 1: B&C 19/04 on Super Heater (SH) and Evaporator (EVAP) 

 Boiler 2: EG10 x 2 installed 08/04 

 Boiler 2: B&C 21/04 on SH and EVAP 
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Key parameters 

The results are presented in four graphics, two per line. For each line, one graphic shows the steam 

production (SP), the back end pressure (BEP) and the flue gas temperature (FGT), both BEP and 

FGT are measured after the economiser. A benchmark temperature of 275oC is visible on the 

graphics. The benchmark temperature was determined by observing temperature trends during 

significant periods of time with no EG10 or B&C clean. It is therefore assumed, for the plant 

concerned in the survey, to be the temperature in the economiser if pressure wave technologies 

were not used. The boiler fouling would be high, it would alter heat exchange and, as a 

consequence the benchmark temperature is high. The two other graphics illustrate the evolution of 

the Heat Exchange Coefficients (U) through the economiser of line 1 and line 2.Line 1 parameters: 

 

 

SP    [0-100] % → [0 ; 100 000] Kg/h 

BEP     [0-100] % →[0 ; -10] mBar 

Observations: FGT increases progressively after shut down to 271oC and decreases thanks to 

B&C until it reaches 216 oC. Then, it progressively increases again. The average FGT is 253oC 

when plant is on line. 

 

B&C 

d
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Observations: U increases to 49 W/m2.K after shut down and, then decreases progressively to 38 

W/m2K then. 

 

Line 2 parameters: 

 

SP    [0-100] % → [0 ; 100 000] Kg/h 

B&C 

d

B&C 

d

EG10 
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BEP     [0-100] % →[0 ; -10] mBar 

Observations: Back End Temp increases progressively to 255 oC until B&C brings it down to 238 

oC. The average FGT is 233oC when plant is on line. 

 

 

Observations: Starting EG10 increases U value from 34 to 41 W/m2K. U decreases progressively 

as shown by the trend line even with B&C. 

 

General comments 

Although the monitored values are constantly oscillating, clear trends are noticeable: 

 On both lines, the FGT increases progressively if no action is undertaken by the plant 

operator. B&C has an immediate and significant positive effect on the FGT and U, but little 

impact on BEP. 

 The gradient of the U-value is considerably smaller with EG10 usage (line 2). On line 1 the 

observed values are -0.82 to -0.65. On Line 2, equipped with EG10, the value observed is       

-0.09. This means much less frequent usage of B&C is required. This finding needs to be 

confirmed through further monitoring. 

B&C 

d

EG10 EG10 
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Final comments on the environmental outcome and 

introduction to financial aspects 

 

The environmental benefits of PWT processes in a Waste to Energy plant have been demonstrated, 

based on data obtained from the plant instrumentation. For the same quantity of CO2 emissions at 

the stack, Pressure Wave technologies allow plant operators to produce higher energy output. 

Pressure Wave technology also significantly lowers cooling water usage. As a consequence, the 

global plant’s carbon footprint is reduced. 

 

Pressure Wave technologies are mainly introduced to increase plant availability. However, in 

connection with high quality heat recovery system, this technology also increases the energy 

recovery efficiency. Moreover, the fluctuations between high and low FGT are less with EG10, as it 

intervenes on a daily basis.  

 

In addition to the environmental aspect there are financial advantages from using Pressure Wave 

technology. The increase of the plant availability is the main motivator in this context at this moment 

in time, as in the UK the income from gate fees is the main financial driver. However, cost savings 

due to lower water consumption leads to a direct reduction of operating costs. 

 

It is expected that energy costs go up and Energy and ROC revenue becomes increasingly 

important in the near future, as a result the emphasis may shift to the energy efficiency of a given 

plant. If the plant in this study made modifications leading to a modern CHP system, selling heat 

would bring in considerable income. This would also allow the operator to apply for Renewable 

Obligation Certificate, introduced in the UK in 2005. One ROC is allocated per MWh of energy 

produced from thermal treatment of waste if the plant is equipped with a qualifying CHP [3]. 

Successful application to the scheme could double the income generated by the energy production 

side of the EfW plant operation. PWT can significantly optimise the financial outcome and help the 

operator to take a step toward improved energy generation and therefore to lower its carbon 

footprint. 
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