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Title of the project  

Installation of a flue gas condenser in district heating boiler house in Limbaži 
 
 
Objectives of the project  

Average moisture content of wood chips used in the boiler house is 40-60%. When 
combustion process starts, the fuel is heated up and water from the fuel starts to evaporate. 
Evaporation requires energy and this energy together with wet flue gases is released in 
atmosphere and is wasted. Part of this energy can be recovered if wet flue gasses are 
directed through a technical device called flue gas condenser. Installation of flue gas 
condenser allows recovering significant part of physical and latent heat from flue gases. 
Moreover, this technology reduces greenhouse gas and dust emissions in flue gases. The 
more heat energy can be recovered, the less amount of fuel will be needed to cover the 
same heat demand. Fuel savings are beneficial for both – for district heating company who 
can purchase less fuel and save on fuel costs and for energy end users who can benefit 
from more stable heat energy tariffs. 
 
The objective of this project is to increase the efficiency of biomass use in Limbaži region by 
installation of flue gas condenser in municipality owned biomass boiler house. 
 
Installation of a flue gas condenser allows increasing overall efficiency and reducing wood 
chips consumption by 15-20%. Flue gas condenser is installed in the flow of flue gases and 
allows partly recovering heat that is otherwise emitted into the atmosphere with flue gases 
and considered as heat loses. Additionally it allows improving air quality due to significant 
reduction of particulate matter emissions (up to 90%). 
 
 
Project Timeline  

Preparation of the project including application submission was done in September 2012. 
Implementation of the project is planned in 2014-2015. 
 
The project can be implemented in 8 months.  
 

No Activity 
Months 

1 2 3 4 5 6 7 8 

1. 
Launch of the equipment 
procurement 

         

2. Signing the contract         

3. System design         

4. Equipment manufacturing         

5. 
Equipment supply and 
installation 

        

6. Start-up and optimization         

7. Training for operators         

8. Putting into operation         
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Description of local conditions  

Project Operator: 
 
Municipality owned district heating company ‘Limbažu siltums’ supplies district heat for 

consumers in Limbazi city. Among the heat users there are multi-apartment buildings, public 

buildings, commercial buildings and single family houses. The company owns and operates 

three boiler houses: 

 31 Cēsu Street, Limbaži town; 
 6 Jaunatnes Street, Limbaži town; 
 Umurga village, Umurga municipality, Limbaži region. 

 
Average efficiency of boiler houses is 85%. 
 
During the winter season most of the heat is supplied from 31Cēsu Street boiler house (see 
in Figure 1). Therefore, installation of the flue gas condenser in this unit will give the most 
economical benefit. 

  
Fig.1.Boiler house in 31Cēsu Street, Limbaži Fig.2.Wood chips storage 

 
In this boiler house there are three boilers with the total installed heat capacity 16.7 MW: 

 DKVR 6.5–13 biomass boiler (5.19 MW), 

 AK 5000P biomass boiler (6.10 MW), 

 DKVR 6.5–13 diesel (light fuel oil) boiler (5.36 MW). 

The DKVR biomass boiler is operated to cover peak loads. The DKVR diesel boiler is used 
only as back-up in case of emergency situations. The base load is covered by the AK 5000P 
biomass boiler. During the winter period the average heat load is 4.5 MW. 
 
In Cēsu Street 31 boiler house wood fuel is delivered in logs. Wood logs are chipped and 
wood chips are prepared on the spot. Wood chips are stored in a shed under a roof (see in 
Figure 2). From there woodchips are fed in the furnace using moving floor transporters. 
Combustion process in AK 5000P boiler is completely automated; including providing 
continuous measuring of oxygen concentration levels. After combustion flue gases are 
mechanically treated in multi-cyclone ORIONS MC – 32 KA and then released in the 
atmosphere.  
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Site selection: 
 
Limbaži town is a centre of the Latvian target region of the BioRegions project, which aims to 
get at least 1/3 of heating and electricity needs from local biomass sources. Most of the 
heating systems in the region are already wood based; however high potential to increase 
the biomass use efficiency exists. 

Installation of the flue gas condenser will give significant contribution for reaching the 
fundamental target set in the Biomass Action Plan for Limbaži region - Improving efficiency 
of biomass use for at least 20% till 2022. 
 
Technology analysis: 
 
The process in the flue gas condenser is made in two steps. Flue gases through the inlet 
pipe are introduced in the condenser. First nozzle circuits are located in the pipe. In the first 
step flue gases are cooled to temperature that is acceptable to condense heat in the second 
part. Solid particles in fuel gases (still left after gas treatment in the multi-cyclone) are caught 
in the first nozzle circuit. The previously cooled flue gases are then injected in the second 
part of the condenser that contains with filling. Gases are moving from the bottom to the top 
through the second circuit filling and water that is injected at this step moves towards gas, 
creating counter flow. The purpose of the second step is to perform deep cooling of flue 
gases and steam condensing. Consequently the temperature of water injected through the 
second nozzles shall be as low as possible. The useful heat from the condenser is then 
returned back to district heating system. 
 
For filling the condenser Tellerette rings are used. Those rings have large surface, low 
aerodynamic resistance and can be used in temperatures below 135°C. Tellerette rings 
support flue gas mixing with injected water and condensed water drops separation from flue 
gas flow. Due to deliquescent oxides in condensate and flue gasses, the condensate is 
acidic. In order to neutralize it, NaOH (sodium hydroxide) is used.  
 
Above the condenser a stack pipe is located that takes fuel gases in the height of 20m and 
ensures proper flue gas dispersion in the atmosphere. 

 
Proposed system consists of the following equipment: 

 pump on nozzles 1 
 pump on nozzles 2 
 mud pump 
 heat exchanger 
 heat meter 
 water meter 
 pH/redox combination probe 
 pH controller 
 pH dosimeter pumps 
 plastic rings 

 
Since there is a limited space available in the boiler house (see layout plan in Annex 1), it is 
planned that flue gas condenser will replace the existing stack of the boiler house. 
 
The condensing capacity and cross-sectional area of the exhaust pipe has been chosen 
based on assumption that for the heat generation mostly AK 5000P boiler will be used and 
that there is a possibility that new heat consumers will join the district heating system in next 
few years. In the current situation the average flue gas flow is 10 800 m3/h. 
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Installation of a flue gas condenser in the boiler house will not require any additional permits 
or licenses. After installation of the condenser the pollution permit for boiler house might be a 
subject for changes with reference to reduced air pollution and fuel consumption. 
 
Implementation of the project  

In August 2012 Ekodoma started data collection in order to be able to elaborate technical 
specification of the desired system and to send request for proposals to potential flue gas 
suppliers. All together six flue gas condenser technology suppliers were contacted and in 
September 2012 technical descriptions and quotations from three potential flue gas 
condenser suppliers were received (see in Annex 2).  
 
After that in cooperation with company ‘Limbažu siltums’, the best solution from the technical 
and economical point of view was selected and detailed economical calculations performed.  
 
System design and technology provider: 
 

Although the technical design of flue gas condensers may vary significantly, the basic 
principle remains the same. From the quotations that have been received, a condenser DK-
5000 produced by Latvian company JSC Komforts and Riga Technical University has been 
selected and further evaluated in economical calculations.  
 
JSC Komforts guarantees sufficient heat reduction efficiency and their technology is cheaper 
compared to other proposals. Condenser DK-5000 has been tested in another wood chips 
boiler house in Latvia (see Figure 3) by Riga Technical University researchers. Their testing 
results are showing confidence and reliability in this technology. The selected flue gas 
condenser is designed to treat flue gases with flow of 21 000 m3/h. 
 

   
Fig.3. Installation of flue gas condenser in Ludza biomass boiler house in Latvia 

 
Limitations to the selected technical solution: 

 For flue gas condensing the high moisture content in fuel is acceptable and even 
desirable; however for this technology it should not exceed 55%. 

 The particulates (PM) concentration in flue gases entering condenser DK-5000 
should not exceed 200 mg/m3.  

 
In current situation the moisture content in the fuel is between 40-60% and flue gas testing 
results indicate PM concentration of 69 mg/m3. 
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Evaluation of savings: 
 
The key figure for evaluation of project performance is energy recovery potential. Flue gas 
heat recovery potential depends on multiple factors. Heat recovery efficiency depends on 
fuel moisture, temperature of return water of heating network, combustion air ratio and 
humidity. The variation range corresponds to 10…45 % of the boiler output as shown in 
Figure 4. 

 
 

Fig.4. Heat recovery efficiency vs. flue gas temperature with different fuel moistures 
 
Operating parameters of the 31 Cēsu Street boiler house that are affecting condenser 
productivity are the following: 

 The temperature of return water is about 52oC; 
 The moisture content in the fuel is between 40-60% (for further calculations the 

moisture content of wood chips were assumed 40%); 
 Average flue gas temperature before installation of the condenser is 180oC. 

 
According to the information given by the technology producer JSC Komforts, the expected 
energy recovery in 31 Cēsu Street boiler house is around 20%, however in economical 
calculations 10% energy savings was assumed. 
 
Income (savings) from energy recovery is calculated based on the price for fuel. Fuel is 
purchased in a public tender procedure and payment is made according to produced heat 
amount. Since fuel supplier is paid for produced amount of energy, the supplier is interested 
in delivering wood chips with higher energy content (less moisture, sand and other 
impurities). 
 
In 2012 the price for wood chips was 18.36 €/MWh. In average during one season the boiler 
house generates 18 000 MWh of heat that costs 330 480 €. 
 
Evaluation of costs: 
 
Investment costs were assumed based on the proposal received from JSC Komforts plus 
extra 10% for other investment costs were assumed. 
 
In operation and maintenance costs the following cost categories were included: 

- Cost for additional electricity consumption 
- Purchase of NaOH 
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- Additional staff needed to operate the condenser 
- Other costs 

 
Flue gas condenser productivity is related to additional electricity consumption. To operate 
condensing unit, pumps will consume electricity that will be in addition to the current 
electricity consumption of the boiler house. The total electrical power of additional equipment 
is 35 kW, but exact work load depends on the productivity of flue gas condenser (see Figure 
5). For further economical calculations the need of 20kW additional electrical power is 
assumed. 
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Fig.5.Additional electrical power needed depending on condenser productivity 

 
 
In wood combustion the fly particles are alkaline and for this reason consumption of 

neutralization chemical NaOH is very low. In calculations it is assumed that around 2000 

€/year will be needed to purchase the NaOH. 

 

Additional employees to operate the flue gas condensing unit will not be required. Costs for 

instructing and training existing boiler house operators are included in given quotation. 

Operation manual for condenser DK-5000 will be provided and it contains step by step 

instructions for start-up and stopping the equipment use. 

 
Financing of the project: 
 
Investment costs of the project were initially estimated about 105 000 LVL (149 000 €) 
excluding VAT. District heating company ‘Limbažu siltums’ is a limited company and 
investment costs will be covered from the budget of company.  
 
Two options for project financing are considered: 

1) Investment costs are covered by company ‘Limbažu siltums’ (25%) and using the 
bank loan (75%) 

2) Part of the investments are covered with subsidy (30%), the remaining is financed by 
company ‘Limbažu siltums’ (17,5%) and bank loan (52,5%) 

  
Financial evaluation of those options (with/without subsidy) is given in Annex 3 of this 
document. 
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For the second option Ekodoma evaluated availability of grants. Operational Programme 
“Infrastructure and Services” complement, Priority 3.5 “Environmental infrastructure and 
promotion of environmentally friendly energy“, Measure 3.5.2 “Energy”, Activity 3.5.2.1 
“Measures for increasing energy efficiency of heat supply systems”, Sub-activity 3.5.2.1.1 
“Measures for increasing energy efficiency of district heating supply systems” supports 
district heating companies for significant increase in heat generation efficiency; reducing 
losses in heat transfer and distribution systems, and facilitating the switch from fossil fuels to 
renewable energy sources. Within this program ‘Limbažu siltums’ could get a subsidy up to 
40% of the total eligible costs. At the moment the call for proposals is closed, however, it is 
expected that another call will be announced in 2013. 
 
As for the bank loan, a meeting with Citadele banka was arranged where financing 
possibilities were discussed (see Annex 4 for the minutes of the meeting). 
 
Financial evaluation of the project 

The following table presents the costs, benefits and main assumptions used as input to the 
financial model built within the BioRegions project in order to evaluate the financial viability 
of this case study. Firstly, the capital and annual operation and maintenance costs after the 
project implementation are presented, whereas the incomes consist by avoided costs for 
energy as a comparison between before and after the implementation of the project. If a 
discount rate of 7% is assumed, without the subsidy the project‘s simple payback time is 7 
years, with subsidy the project is paid back in 5 years. 
 
 Without subsidy With subsidy  
 Currency LVL EUR LVL EUR 0.7028 

LVL/EUR 

C
a
p

it
a
l 
c
o
s
ts

 

Investment costs 115 500 163 900 115 500 163 900 currency 

Assumed 
subsidy 

Amount 0 0 34 650 49 170 currency 

Ratio 0 30 % 

Loan Amount 86 625 122 925 60 475 86 048 currency 

Interest 6 6 % 

Payback time 10 10 Years 

Own funds 28 875 40 975 20 158 28 683 currency 

O
&

M
 c

o
s
ts

 

Annual additional electricity costs 4 765 6 780 4 765 6 780 currency 

Annual NaOH purchase costs 1 405 2 000 1 405 2 000 currency 

Other annual costs 703 1 000 703 1 000 currency 

In
c
o
m

e
s
 Annual heat sale 0 0 0 0 currency 

Annual electricity sale 0 0 0 0 currency 

Other (annual) income 0 0 0 0 currency 

Annual energy cost savings 23 226 33 048 23 226 33 048 currency 

E
v
a

lu
a

ti
o
n

 c
ri
te

ri
a

 

Net present value NPV 14 810 21 074 29 825 42 438 currency 

Internal rate of return IRR 16 24 % 

Simple Payback Period SPB 7 5 Years 

Year of implementation 2014 - 

Lifetime (evaluation) 10 Years 

Discount 7 % 

Potential energy savings 1 800 MWh/y 

Potential CO2 savings* 0 t/y 

*CO2 emitted from biomass combustion is not considered 
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Return of investments 

The cumulative discounted cash flow is shown in the Figure 6. In both cases (with and 
without subsidy) payback times are very short. 
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Fig.6. Cumulative discounted cash flow 

 
Sensitivity analysis 
 
Sensitivity analysis were performed on three parameters for “without subsidy” scenario: 

 Project investment costs, 

 Achieved energy savings, 

 Discount rate. 

 
The result of the sensitivity analysis is given in Figure 7. 
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Fig.7. Sensitivity analysis of three parameters 
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If for some reason the total investment costs are rising, the NPV for 10 years period will get 

negative when increase in investment costs will be more than 15% compared to initially 

planned amount. 

The higher risks are related to actual energy savings. If energy savings compared to base 

scenario are 10% less than expected, the project becomes economically not feasibile. 

Change in discount rate do not affect very significantly NPV values. 

 
Conclusions  

Implementation of the flue gas condenser installation project in Limbaži is in compliance with 

approved Biomass action plan designed within the BioRegions project.  

 

Installation of flue gas condenser will result in energy efficiency increase in heat generation 

and will save costs for fuel.  

 

As can be seen from the financial evaluation of the project it is very attractive for investors, 
since the return on investments is very short.  

In order to secure funding for the project, one meeting in a bank was organised. Minutes of 
the meeting are enclosed in Annex 4. 

Technical details of the project were assessed by experts from VTT. They have developed 
recommendations and estimations of the fuel saving potential. Technical specification for 
tendering procedure and recommendation report is enclosed in Annex 5. 
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Annex 1: 31 Cēsu Street boiler house layout plan 
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Annex 2: Quotations received 

JSC "Komforts" – 105 000 LVL (149 402 €) without VAT 
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Condens Heat Recovery Oy – 250 000 € 
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ER&RS – 261 000 € 
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Annex 3: Financial evaluation results 

With subsidies 

Investments EURO EURO Debt term (years) 10 Energy

Total Investment 163 900 86 048 Interest rate: 6% Savings

Subsidy -49 170 28 683 W. chips

Investment (minus) subsidy 114 730 Total 114 730 Electricity

Cash Flow Model, EUR 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Year of contract in exploitation 1 2 3 4 5 6 7 8 9 10
Heat sale

Energy price inflation, % 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%
General price inflation, % 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%

Heat energy savings 33 048 34 039 35 061 36 112 37 196 38 312 39 461 40 645 41 864 43 120

Electricity -6 780 -6 983 -7 193 -7 409 -7 631 -7 860 -8 096 -8 339 -8 589 -8 846 

Heating Gross Profit 26 268 27 056 27 868 28 704 29 565 30 452 31 365 32 306 33 276 34 274

Process water (NaOH) -2 000 -2 040 -2 081 -2 122 -2 165 -2 208 -2 252 -2 297 -2 343 -2 390 

Annual maintenance/admin costs/other -1 000 -1 020 -1 040 -1 061 -1 082 -1 104 -1 126 -1 149 -1 172 -1 195 

Corporate income tax 15.0% 0 0 -1 449 -3 267 -5 269 -7 463 -2 393 -2 600 -2 815 -3 039 

Operational Cashflow 23 268 23 996 23 297 22 253 21 048 19 677 25 594 26 260 26 945 27 650

Investment and Financing 

Investment -163 900 

Debt financing 122 925

Subsidy 49 170

Pre-subsidy debt cost -3 380 

Return of subsidy to bank -36 878 

Debt service -11 416 -11 416 -11 416 -11 416 -11 416 -11 416 -11 416 -11 416 -11 416 -11 416 

Own financing 40 975 -12 293 

FREE CASH FLOW 0 8 472 12 580 11 881 10 837 9 633 8 261 14 178 14 845 15 530 16 234

Cumulative Cash Flow -114730 -91462 -67466 -44169 -21916 -868 18809 44403 70664 97609 125259

Oper. Cash Flow/ Debt payment: 2.04 2.10 2.04 1.95 1.84 1.72 2.24 2.30 2.36 2.42

ROI 20.3% 20.9% 20.3% 19.4% 18.3% 17.2% 22.3% 22.9% 23.5% 24.1%

NPV - 10 years @7% € 42 438.51

IRR 24%

Debt Capital payments 1 2 3 4 5 6 7 8 9 10

Annual loan repayment 11 416 11 416 11 416 11 416 11 416 11 416 11 416 11 416 11 416 11 416

Interest payment 4 733 4 365 3 977 3 568 3 137 2 681 2 201 1 694 1 159 595
Payment on principal 6 683 7 051 7 438 7 848 8 279 8 735 9 215 9 722 10 256 10 821

Balance 79 364 72 314 64 875 57 028 48 748 40 014 30 799 21 077 10 821 0

Corporate Income tax 1 2 3 4 5 6 7 8 9 10

Part of Investment Expensed in Year 1, % 10%

Part of Investment Depreciated over years 90%

Taxable income 15 155 19 631 20 769 21 952 23 181 24 458 25 786 27 166 28 601 30 093

Investment expensed -16 390 

Investment depreciated -14 751 -14 751 -14 751 -14 751 -14 751 -14 751 -14 751 -14 751 -14 751 -14 751 

Subsidy 4 917 4 917 4 917 4 917 4 917 4 917 4 917 4 917 4 917 4 917

Accumultated Taxable income -11 069 -1 272 9 663 21 781 35 128 49 753 15 952 17 332 18 767 20 259

Corporate income tax 15.0% 0 0 -1 449 -3 267 -5 269 -7 463 -2 393 -2 600 -2 815 -3 039 

Post-Financing

Debt Capital 75.0%

Equity Capital 25.0%
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Without subsidies 

Investments EURO EURO Debt term (years) 10 Energy

Total Investment 163 900 122 925 Interest rate: 6% Savings

Subsidy 0 40 975 W. chips

Investment (minus) subsidy 163 900 Total 163 900 Electricity

Cash Flow Model, EUR 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Year of contract in exploitation 1 2 3 4 5 6 7 8 9 10

Heat sale

Energy price inflation, % 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%

General price inflation, % 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%

Heat energy savings 33 048 34 039 35 061 36 112 37 196 38 312 39 461 40 645 41 864 43 120

Electricity -6 780 -6 983 -7 193 -7 409 -7 631 -7 860 -8 096 -8 339 -8 589 -8 846 

Heating Gross Profit 26 268 27 056 27 868 28 704 29 565 30 452 31 365 32 306 33 276 34 274

Process water (NaOH) -2 000 -2 040 -2 081 -2 122 -2 165 -2 208 -2 252 -2 297 -2 343 -2 390 

Annual maintenance/admin costs/other -1 000 -1 020 -1 040 -1 061 -1 082 -1 104 -1 126 -1 149 -1 172 -1 195 

Corporate income tax 15.0% 0 0 0 0 -310 -1 594 -1 514 -1 753 -2 003 -2 263 

Operational Cashflow 23 268 23 996 24 747 25 520 26 008 25 546 26 473 27 107 27 758 28 425

Investment and Financing 

Investment -163 900 

Debt financing 122 925

Subsidy 0

Pre-subsidy debt cost -3 380 

Return of subsidy to bank 0

Debt service -16 308 -16 308 -16 308 -16 308 -16 308 -16 308 -16 308 -16 308 -16 308 -16 308 

Own financing 40 975 0

FREE CASH FLOW 0 3 579 7 688 8 438 9 212 9 699 9 238 10 165 10 799 11 449 12 117

Cumulative Cash Flow -163900 -140632 -116636 -91889 -66369 -40362 -14816 11657 38764 66522 94947

Oper. Cash Flow/ Debt payment: 1.43 1.47 1.52 1.56 1.59 1.57 1.62 1.66 1.70 1.74

ROI 14.2% 14.6% 15.1% 15.6% 15.9% 15.6% 16.2% 16.5% 16.9% 17.3%

NPV - 10 years @7% € 21 074.63

IRR 16%

Debt Capital payments 1 2 3 4 5 6 7 8 9 10

Annual loan repayment 16 308 16 308 16 308 16 308 16 308 16 308 16 308 16 308 16 308 16 308

Interest payment 6 761 6 236 5 682 5 097 4 481 3 830 3 144 2 420 1 656 850

Payment on principal 9 547 10 072 10 626 11 211 11 827 12 478 13 164 13 888 14 652 15 458

Balance 113 378 103 305 92 679 81 468 69 641 57 163 43 998 30 110 15 458 0

Corporate Income tax 1 2 3 4 5 6 7 8 9 10

Part of Investment Expensed in Year 1, % 10%

Part of Investment Depreciated over years 90%

Taxable income 13 127 17 760 19 065 20 423 21 837 23 309 24 843 26 440 28 104 29 838

Investment expensed -16 390 

Investment depreciated -14 751 -14 751 -14 751 -14 751 -14 751 -14 751 -14 751 -14 751 -14 751 -14 751 

Subsidy 0 0 0 0 0 0 0 0 0 0

Accumultated Taxable income -18 014 -15 005 -10 691 -5 020 2 066 10 625 10 092 11 689 13 353 15 087

Corporate income tax 15.0% 0 0 0 0 -310 -1 594 -1 514 -1 753 -2 003 -2 263 

Post-Financing

Debt Capital 75.0%

Equity Capital 25.0%
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Annex 4: Minutes of the Meeting in Bank 

Meeting at „Citadele banka” about financing a flue gas condenser installation project 

in „Limbažu siltums” heating plant in 31 Cēsu Street, Limbaži 

 

Date and time:   09/04/2013; 1:00 PM – 2:00 PM 

Place:    “Citadele banka” headquarters, Republikas square 2A, Riga, LV-1010 

Participants: 

 „Ekodoma“, Claudio Rochas 

 „Ekodoma“, Jānis Ikaunieks 

 „Citadeles banka”, Ieva Vērzemniece 

 

At the beginning of the meeting Claudio Rochas introduced a “Citadele bank” representative Ieva 

Vērzmeniece to the idea and economic calculations of flue gas condenser installation project 

prepared by “Ekodoma”, Ltd.  

 

1. The working principles and main benefits of flue gas condenser were presented to the 

representative of “Citadele banka”. The presentation is provided in the annex of the minutes 

of meeting. 

 

2. Currently in the heating plant owned by heating company “Limbažu siltums” in 31 Cēsu 

Street, Limbaži three boilers are installed:  

a. DKVR 6.5-13 with the thermal input of 5.19 MW th (fuel – wood chips) is used to cover 

the peak load; 

b. AK 5000P with the thermal input of 6.10 MW th (fuel – wood chips) is used to cover the 

base load; 

c. DKVR 6.5-13 with the thermal input of 5.36 MW th (fuel – diesel oil) is used as a 

backup boiler. 

 

3. The average moisture content of the wood fuel used in the heating plant is 45-60%. For the 

2012/2013 heating season wood fuel has been purchased for 18.36 EUR/MWhth. It is 

expected that in 2013 the price of the woodchips will increase by 5-10%. The overall 

efficiency of the heating plant is around 75%. 

   

4. In order to identify the potential flue gas condenser technology suppliers, a market research 

was made by sending request for quotations to 7 potential equipment suppliers (Valmiera-

Andren, Agrosilva, ER&RS, JSC Komforts, Condens Heat Recovery Oy, Ehox Tuote Oy). 

Three offers were received: 

a. JSC Komforts – 149 402 EUR (a turnkey project) 

b. Condens Heat Recovery Oy – 250 000 EUR (only equipment) 

c. ER&RS – 261 000 EUR (only equipment) 

 

5. According to the preliminary economical analysis, the main economic figures for the project 

are: 

a. NPV – 42 000 Euro 
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b. IRR – 16% 

 

6. The representative of the “Citadele banka” informed that the interest rate used in the 

calculations corresponds to the actual situation. If the loan holder is a municipal company (as 

it is in the case of “Limbažu siltums”), the required own funding might be only 5-10% from the 

total project costs, however, if project is implemented by a private company, then company 

will have to provide about 30% of the own funding. The interest rate given by the bank to the 

municipal company is 4-5%, for private companies – around 5-6%. 

It is important for the bank to understand, whether the installed flue gas condenser might be used in 

another heating plant in case the company is not able to pay back the loan. If the same condenser 

can be installed in different heating plants, then the equipment itself can be used as a deposit 

otherwise, additional collateral must be provided. The bank would need some approval for the actual 

lifespan of a flue gas condenser technology. 
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Annex 5. Recommendations from technical experts of VTT 

Recommendations and estimation of the fuel saving potential  

 

1. Technical data 

To size and price a scrubber and condenser the following basic data is needed for specifying the 

equipment:  

Boiler and heating plant 

• Boiler type (stoker, grate, fluidized bed…) 

• Nominal, maximum and minimum capacity output (MW) 

• Water pressure and temperature 

• Annual energy produced (MWh/a) 

• Annual running time (h/a) 

• (Durability curve of energy demand, if available) 

• Efficiency of the boiler 

• Return water temperature (minimum, maximum, average) 

• Automation system (name of a supplier) 

• Ambient air temperature and humidity (not essential) 

Flue gases 

• Type of fly ash pre-separator (cyclone, ESP…) 

• Particulate concentration after pre-separator (mg/m
3
) 

• Oxygen content of flue gases (dry or wet gas, needed to specify) 

• Temperature of flue gases 

Fuels (can be classified according to EN 14961-1 standard) 

• Type of fuels (wood chips from thinning, logging residue chips, hog fuel from stumps etc.) 

• Elemental analysis of fuel (Carbon, Hydrogen, Nitrogen, Sulphur (CHNS), Cl, F) 

• Net calorific value as received 

• Ash content on dry basis 

• Moisture on wet basis 

 

2. Call for offers 

It is recommended to include the technical data mentioned above and an additional data (initiated or 

requested) defined by the purchaser, like: 

• Particle separation efficiency, limit value of concentration  

• Time of delivery  

• Maintenance intervals and costs  

• Consumptions and prices of chemicals (type of chemicals) and electricity consumption 
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• Optional offer: Humidification  of combustion air is included 

• Comparison basis of the purchase: Best offer in terms of total economy (criteria 

recommended to detail, e.g. price 35%, heat recovery rate 30%, maintenance costs and 

usability 20%, materials 10% and time of delivery 5%) 

 

3. The offer 

 

The offer needs to include 

• Total price and terms of payment (in € and in Latvian currency) 

• Guarantee of the performance: 

o Heat recovery capacity, particulate concentration in flue gas after condenser, 

electricity consumption… 

o Terms of guarantees (fuel quality requirements, oxygen content of flue gas…) 

o Conditions of guarantee tests (fuel quality, actual boiler capacity, oxygen content of 

flue gas, quantities to be measured, measurement standards to be applied…)  

• Labour needed, h/a 

• Usability guarantee, h/a or % 

• Guarantee period, years 

• Maintenance at guarantee period and later maintenance contract 

• Commissioning and training of staff 

• Availability of spare parts 

• Technical specifications of components (materials, manufacturers of main components (like 

fans and pumps), automation...)  

• References  

• Optional offer (to be calculated separately): Humidification of combustion air is included  

o Price, performance values and other technical data as above 

o Additionally combustion air temperature and humidity and air duct material 

 

Comparison of the offers is recommended to do according to the criteria described in part 2 (last 

bullet). Purchaser will write short and comprehensible minutes of the procedure of the choice to avoid 

possible later misunderstandings.  

 

4. Heat recovery capacity of the condenser 

 

Heat recovery capacity depends strongly on the oxygen content in flue gases, see figure 1. The 

calculations are based on the following initial data:  

• nominal capacity of the boiler 6 MW th, 

• actual capacity of the boiler is 70% from nominal capacity, 
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• fuel: wood chips, moisture 40%, 

• return water temperature 52
o
C, 

• flue gas temperature 180
o
C, 

• no combustion air humidification is applied. 

 

To increase the heat output capacity some measures to lower the return water temperature are 

recommended (e.g. renewing or repairing heat exchanger in the buildings connected to the district 

heating). Temperature drop from 52
o
C to 45

o
C would increase fuel savings at least by 5%-units. 

 

 


