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Foérgun a urgangi med brennslu
(Waste Incineration)

Sté6dug brennsla og afangabrennsla - samanburdur
(Continuous and Intermittent Incineration - Comparison)

Vidfest afrit af Excel reikniritum syna muninn & orkuvinnslu og jafnvirdi orkueydslu i kWh vid férgun a
urgangi med tveimur brennsluadferdum; stédugri brennslu og afangabrennsiu. Gildin—L=30% fyrir leidni-,
geislunar- og reyktép i badum adferdunum og R=25% fyrir endurhitun brennsluhdlfanna eftir keelingu vid
afangabrennslu—eru fengin ur meelingum & Hoval sorporkubtunadi med afangabrennsiu a Kirkjubeejarklaustri.
Meelingarnar gerdi Hilmar Gunnarsson stédvarstjori a KbKlaustri og paer voru afar vel utfaerdar.

(Attached copies of Excel spreadsheets show the difference between recovered energy and the heat equivalent of
spent energy in two concepts for waste disposal by incineration; continuous and intermittent The values—L=30% for
losses through convection, radiation and exhaust in both concepts and R=25% for losses through reheating of the
combustion chambers after they have been cooled down in intermittent incineration—were obtained through tests on a
Hoval intermittent incineration plant, installed by us at Kirkjubaejarklaustur some time ago. The tests were performed by
Hilmar Gunnarsson plant manager at KbKlaustur; they were indeed well executed).

Sorporkustéd fyrir stoduga brennslu (tv) og afangabrennsiu (th)
(Waste Incinerators with Heat Recovery, continuous () and intermittent (r) operation)
Sladu & myndirnar til ad staekka peer (hit the pictures to enlarge them)

Fyrra reikniritio (Daemi 1) synir ad i stééugri brennslu nemur endurvinnsla orku 3.570 kWh/tonn og er
jafnvirdi 2.297 kWh/tonn eytt vid férgunina. Framleidsla umfram eydslu er 1.273 kWh/tonn og munurinn—pe
SorpOrkuStudullinn—S0S8=35,7%. Sidara reikniritid (Deemi 2) synir ad endurunnin orka er 2.295 kWh/tonn i
afngabrennslu og jafnvirdi 2.488 kWh/tonn er eytt i férqunina. Orkupérfin er 193 kWh/tonn meiri ad jafnvirdi en
endurunnin orka og pvi verdur SorpOrkuStudullinn neikveedur sem nemur SOS=-8,4%.

(The first spreadsheat (Example 1) shows that recovered energy amounts to 3.570 kWh/mTon in continuous
incineration and the heat equivalent of 2.297 kWh/mTon is spent on the disposal. Hence, recovery in excess of spending
is 1.273 kWh/mTon and the difference—Waste Energy Coefficient—WEC=35,7%. The second spreadsheet (Example
2) shows that 2.295 kWh/mTon are recovered in intermittent incineration, while the heat equivalent of 2.488 kWh/mTon
is spent in the process. Here, the heat equivalent of energy spent on the disposal is 193 kWh/mTon more than the
recovered energy and, therefore, the difference—Waste Energy Coefficient—is negative to the tune of WEC=-8,4% ).

Gildin L og R fyrir top eru ekki nakveemlega hin sému fyrir samskonar binad fra éllum framleidendum. bad
er b6 ekki afgerandi, pvi leikur med tblurnar synir ad hagreeding peirra til ad baeta nidurstédurnar hefir veruleg
ahrif. Stadreyndin er einfaldlega ad afangabrennsla samreemist ekki hugmyndafreedi pessarar nyju aldar
um orkumal, en pad gerir stédug brennslia.

(The values L and R are not exactly the same for the same kind of equipment from different manufacturers.
However, this is not determining, since toying with the numbers shows that adjusting them to improve the results gives
nominal results only. The fact is that intermittent incineration is not compatible with ideologies concerning energy
in this new Century, whereas continuous incineration is).

Hér er einnig ad finna astseduna fyrir ad Hoval heetti ad framleida sorporkubunad med afangabrennslu,
sem var afar notendavaenn og vinseell fyrir ad vera audveldur ad vinna med. betta kemur skyrt fram af
afrekaskra fyrirtaekisins— http://www.ingvar.is/Sorp/AfrekHoval.doc—sem synir ad 450 vélar og samstaedur
voru afgreiddar vidsvegar um heim a sautjan arum (1987 til 2003); ein samsteeda adra hverja viku.

(This is also the very reason for Hoval terminating the production of their intermittent waste incinerators, which were
user-friendly indeed and well known for being easy to operate. This appears clearly from the company's reference

listd—http://www.ingvar.is/Sorp/AfrekHoval.doc—showing that some 450 units and packages were delivered all over
the World during seventeen years (1987 through 2003); one package every other week).
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SorpOrkuStudullinn SOS
(the Waste Energy Coefficient WEC)

Stodug brennsla med orkunytingu (continuous incineration with heat recovery):
Framleidslugeta (possible recovery of heat):

Forsendur (prerequisites):

Magn af sorpi & kg af oliu (quantity of waste per kg of oil) N= 10 kg
Verg orka i sorpi (gross energy in waste) Q= 4.0 kWh/kg
Verg orka i 1 kg af oliu (gross energy in 1 kg of oil fuel) 0= 11.0 kWh/kg
Orkunyting (rate of recovery) P= 70.0% %

Jafna (equation): H= (NxQ + O)xP/N

Verg orka fra drgangi (gross energy from waste) NxQ = 40.0 kWh/kg
Orka fra eftirbrennslu (energy from afterburner) = 11.0 kWh/kg
Nyting (rate of recovery) = 70.0% %

Endurunnin orka (recovered heat): = 3.57 kWh/kg

Sorporkustudulinn SOS (the waste energy coefficient WEC):

Forsendur (prerequisites):
Leidni-, geislunar- og reyktop

(losses through convection, radiation and exhaust) L= 30.0% afH (of H)
Tép vegna endurhitunar brennsluholfa

(losses due to reheting of combustion chambers) R= 0.0% af H (of H)
Medalvegalengd fyrir adflutning & einu tonni - fram & tilbaka

(average distance for transport of one mton - return trip) W= 60 km
Oliueydsla vid adflutning a drgangi

(oil consumption for fetching waste) F= 0.045 kg/tonnkm
Samanlégd nafnafkist & rafdrifnum bunadi

(total nominal power of electrically powered equipment) E= 60 kW
Nafnafkést stédvarinnar

(nominal capacity of the facility) C= 10 tonn/24kist

Jafna (equation): SOS = WEC = HH - Ox1000/N - HxLx1000 - HxRx1000 - WxFx11 - Ex24x0,667/C

Endurunnin orka (recovered heat) HH = 3,570 kWh/tonn
Eytt i vinnsluna (used in the process):

Orka til eftirbrennslu (energy for thermo reactor) 00= 1,100 kWh/tonn

Tép L & banadi (losses L on equipment) LL= 1071.0 kWh/tonn

Tép R; kélnun & endurhitun (losses R; cooling & reheating) RR = 0.0 kWh/tonn

Eldsneyti til adflutninga (fuel for transport) FF= 30 kWh/tonn

Raforkuneysla (electric power consumption) EE= 96 kWh/tonn

Samtals (total): 2,297 kWh/tonn

Eftir stendur (the remainder): 1,273 kWh/tonn

Sorporkustudullinn SOS (the waste energy coefficient WEC): 35.7 %

Daemi 1 (example 1)



SorpOrkuStudullinn SOS
(the Waste Energy Coefficient WEC)

Afangabrennsla med orkunytingu (intermittent incineration with heat recovery):
Framleidslugeta (possible recovery of heat):

Forsendur (prerequisites):

Magn af sorpi & kg af oliu (quantity of waste per kg of oil) N= 10 kg
Verg orka i sorpi (gross energy in waste) Q= 4.0 kWh/kg
Verg orka i 1 kg af oliu (gross energy in 1 kg of oil fuel) 0= 11.0 kWh/kg
Orkunyting (rate of recovery) = 45.0% %

Jafna (equation): H= (NxQ + O)xP/N

Verg orka fra drgangi (gross energy from waste) NxQ = 40.0 kWh/kg
Orka fra eftirbrennslu (energy from afterburner) = 11.0 kWh/kg
Nyting (rate of recovery) = 450% %

Endurunnin orka (recovered heat): = 2.30 kWh/kg

Sorporkustudulinn SOS (the waste energy coefficient WEC):

Forsendur (prerequisites):
Leidni-, geislunar- og reyktop

(losses through convection, radiation and exhaust) L= 30.0% afH (of H)
Tép vegna endurhitunar brennsluholfa

(losses due to reheting of combustion chambers) R=  25.0% afH (of H)
Medalvegalengd fyrir adflutning & einu tonni - fram & tilbaka

(average distance for transport of one mton - return trip) W= 60 km
Oliueydsla vid adflutning a drgangi

(oil consumption for fetching waste) F= 0.045 kg/tonnkm
Samanlégd nafnafkist & rafdrifnum bunadi

(total nominal power of electrically powered equipment) E= 60 kW
Nafnafkést stédvarinnar

(nominal capacity of the facility) C= 10 tonn/24kist

Jafna (equation): SOS = WEC = HH - Ox1000/N - HxLx1000 - HxRx1000 - WxFx11 - Ex24x0,667/C

Endurunnin orka (recovered heat) HH = 2,295 kWh/tonn
Eytt i vinnsluna (used in the process):

Orka til eftirbrennslu (energy for thermo reactor) 00= 1,100 kWh/tonn
Tép L & banadi (losses L on equipment) LL= 688.5 kWh/tonn
Tép R; kélnun & endurhitun (losses R; cooling & reheating) RR = 573.8 kWh/tonn
Eldsneyti til adflutninga (fuel for transport) FF= 30 kWh/tonn
Raforkuneysla (electric power consumption) EE= 96 kWh/tonn

Samtals (total): 2,488 kWh/tonn

Eftir stendur (the remainder): -193 kWh/tonn

Sorporkustudullinn SOS (the waste energy coefficient WEC): -84 %

Daemi 2 (example 2)



