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SEASONAL EFFICIENCY OF DOMESTIC GAS BOILERS
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Pesume: Memoodonocuja Kojom ce NpOpauyHasa Ce30HCKA eQUKACHOCM KYAHUX 2ACHUX KOMJIO8A je NpOonucama
npoyedypom énade Benuxe bpumanuje 3a peonosarse enepeemcke euxacnocmu y sepadama. Oea memooonozuja je y
cknady ca Eeponckom oupexmusom 92/42/EEC xoja pasmampa 3axmege epuKkacHOCmu 3a HOBe KOMJIOGE 34 MONTY
600y Koju pade Ha zacosuma u meuna copusa. O8aKo NpopavyHama ce30HCKa ePuUKACHOC je penesanman napamemap
3a nopelerve pasnuMUMux MoOeia Koniosd.

Kuwyune peuu: E¢uracrnocm, [lpupoonu eac, Komnosu.
Abstract: Methodology for calculating Seasonal Efficiency of Domestic Gas Boilers is set by The UK Government’s

Standard Assessment Procedure for Energy Rating of Dwellings. This methodology is compatible with EU Council
Directive 92/42/EEC on efficiency requirements for new hot-water boilers fired with liquid or gaseous fuels. Thus

calculated Seasonal Efficiency is relevant parameter for comparisons of different models of boilers.

Keywords: Efficiency, Natural Gas, Boilers.

1. YBOJ

3a npopadyH ce30HCKe eukacHOCTH [ 1] kyhHUX KOTIIOBA
Ha rac, OJHOCHO TMOjeIMHUX MOjelia KOTJIOBa, MOTPEOHO
j€ MMaTH TO3HAT TOJaTaK O CTENeHy HcKopumhema 3a
JIOY TOIUIOTHY Moh nipu nyHoM onrepehemy Efull u npu
30% onrepehema Epart, kao u tun xotnosa. EBporicka
nupektuBa  92/42/EEC  [2] mnpomucyje  craHaapiHe
BPEAHOCTH OBUX YJIa3HHX BPEJHOCTH e(pHKACHOCTH 3a
IPOpavyH Yy 3aBUCHOCTHU OJ] CHare M TUIIa KOTJIOBa Kao U
TauHy neduHULMjy onmpeheHor Tuma kotiaa. Ha ocHoBy
OBHX yJIa3HHX MOJ[aTaKa MOXe C€ MPUCTYIUTH MPOpPadyHy
CEe30HCKe e(MKACHOCTU M0 METOIM IpomnucaHoj mo SAP
2005 [3] u Tako n1OOMTM TMOJAaTaK KOjU C€ y IIpaKcu
1I0Ka3a0 Kao Haj0oJbM 3a mopeheme pa3nuunTHX THIIOBA
KOTIJIOBa [4].

Pagn Oospe wuHGpOpPMHCAHOCTH TpPXKHINTA M 3aIITHTE
Kynana, Kao M 3JpaBe KOHKypeHIHje, y Benukoj
Bpuranuju ce momatak o CE30HCKO] €(pHUKAaCHOCTH, CHT.
SEDBUK [1] ob6jaByje jaBHO y3 carjacHOCT
MIpou3BOhada, OJHOCHO H-ETOBOT 3aCTYITHUKA HA OCHOBY

gyera TMOjeMHH MOJAET KOoTIa Moxe na yhe y Oasy
1oJlaTaka, a HaKOH BepU(HKaIMje yJIa3HUX T10/1aTaKa OJl
CTpaHe oOBjamifieHe JlabopaTtopuje MoXe W Ja Jo0uje
03HAaKy Kjace cHeprercke edukacHocTH [4], Kao
monatHy o3Haky (Cmmka 3) -  Energy Saving
Recommended (xojy Jozaespyje Henpo(UTHA
opranm3aija The Energy Saving [5] kojy je ocHoBaia
Bnaga Benmuke bpuranuje y3 yuemhe npuBaTHOT cekTopa
mocina Cammura y Puo nme Xamenpy 1992. rommue. OBa
OpraHu3aija TPOMOBHINE INTEABY CHEpruje ca mIBa
I7laBHA LWJba, Jla JOIpPHUHECE OAPXKUBOM Kopumhemy
eHepruje u Jia ce cMarmbH eMucuja yribenanokeuaa - CO,,
1y TOM IIJbY J0/IaTHO HH(MOPMHUILE OTpOIIaye.

2. HOPMATHUBU 110 IUPEKTHUBMU 92/42/EEC

EBporicka  mupextuBa  92/42/EEC  [2] THue ce
e(pMKaCHOCTH KOTJIOBA 3a TOILTY BOIY KOJH pase Ha TeUHa
WJIM racoBuTa ropua. /[UpeKTHBa MPONKCYje Y WiaHy 5.
[2] crenene edukacHOCTH KOje KOTJIOBH MOpPajy
3a3JJ0BOJbUTH M TIOJ KOJUM YCIOBUMA, a KOjU Cy yJa3HHU
TOJIAIY 33 IpOpavyH ce3oHcke epukacHocTh (Tabena 1):

Ta6ena 1: 3axTeBaHa eprKaCHOCT KOTJIOBA 10 Aupektusu 92/42/EEC

Tun kotiia IIPY Ha3WBHOj CHa3u KoTna (%) | mpu aenuMudHoM onrtepehemy xotia (%)
CraHgapHU KOTIOBU >84+2log (P,) >80+3log (P,)
HuckoTtemneparypau KoTiIoBH (*) >87,5+1,5log (P,) >87,5+1,5log (P,)
I"acoKOHeH3aMOHN KOTIIOBH >91+log (P,) >97+log (P,)

* yKJbydyjyhH ¥ TacCOKOH/ICH3aLlMOHE KOTJIOBE Ha TEYHO TOPHBO

Y Tabemu 1, Pn je cnara mata y kW u moxe Ouru y
orcery o 4-400 kW.
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Takole AupeKTHBa MPONHUCYje IITa Ce MO/ KOJUM THIIOM
KOTJIOBA TA4HO MO/Ipa3yMeBa, HIP HUCKOTEMIIEPATYpHH,
KOHJ/ICH3AI[MOHU KOTao, WTA. lIpoceyHa TemIieparypa
BOJIC Y KOTJIy 3a CTaHIapJHe ycioBe [2] moa Kojuma ce
onpelyjy crenenu edpukacHocTd y Tabesu 1. je npu MyHOj
cuasn 70°C, a mpH JENMMHYHOj CHA3M 3a CTaHIap.IHe
komioBe >50°C, 3a muckoremneparypue 40°C, mok je 3a
KOHJ/ICH3aI[MOHE KOTJIOBE OWTHA YyJa3Ha TeMIleparypa
Bojge koja Mmopa Owtm 30°C ma Om ce mOCTHTAo
KOH/ICH3aIIMOHH e(eKar.

3. IPOPAUYYH CE30OHCKE E®OUKACHOCTH

Kao mro je Beh HamomMeHyTO Kao yJjia3HU MOJAlM 3a
NpopayyH ce30HCKe e(hHUKACHOCTH MOTPEOHU Cy HOAAIH O
cTeneHy wuckopumhema 3a J0mbY TOIUIOTHY MOh mpu
nmyHoM onTepehewy Egy n pu 30% ontepehema E,y, Kao
n tun Kotia. Hajsehe BpenHocTn crenena eukacHOCTH
32 KOHJEH3allMOHE KOTJOBE NpH IIyHOM onrepehemy
mory outnu 101,0%, a mpu 30% onrepehema 107,0%, mox
KO/l HEKOHJICH3AIIMHUX KOTJOBa HajBehe BpemHOCTH IpU
myHoM onrepehemy mory outn 92,0%, a mpu 30%
ontepehema 91,0%. Crenene uckopunihema Npyu MyHOM
Efn n memmvuynoM onrtepehemy Ep. koju ciyxe kao
ylla3HH ToJlaTak M KOju He Mory mnpehu HaBeneHe
BpeIHOCTH Tpeba MPEeBECTH Ha FOPHY TOILIOTHY MOh M TO
Tako mTO ce oHe MHOXe kKoedurmjentom 0,901 3a rache
koTiioBe, ca 0,921 3a koTnoBe Ha Teunn HapHU rac — THI
(enr. LNG) [3] (Buzetn y SAP 2005 Tabemy D2.2).

VY nmajseM TOKy mpopadyHa MOTPEOHO je OAPEeTUTH THII
KOTJa y cKiaay ca oxesbkoM DI u tabenmom D2.3 y SAP
2005 [3], a 3atuM Ha OCHOBYy OBOra u3a0paTH
onromapajyily jegHadmHy 3a TIpOpavuyH  CE30HCKE
epukacHocTH u3 tabene D2.4 [3], Hmp. 3a on/off racam
koTao (on/off regular), GOm0 KOHACH3AIMOHW WM HE,
Baxku j-Ha 101 (1), a 3a uCTM TakaB ca pe3epBOAPOM
(on/off storage combination) j-ua 105 (2) mo SAP 2005
[3], mok 3a moaecuBe OWIIO KOHICH3AIMOHE WM HE, aKo
HeMmajy pesepBoap (modulating regular) Baxu j—na 102

(3), a ako wumajy pesepoap (modulating storage
combination) j-ua 106 (4), utx:

101: E=0,5(EurtEpar)—2,5-4 €))
105: E=0,5-(EgutEpar)—2,8+(0,209%xbXLxV ) 4p  (2)
102: E=0,5(EgutEpar)—2,0-4p 3)

106: E=0,5-(Egyy+Epan)-1,7+(0,209xbxLxV )—4p  (4)

KotoBu nokpuenu jemHaunHama 101 (1) u 102 (3)
ciyxe 3a o0e3beheme rpejama, a He W MOTPOIIHE TOILIC
BOJIC Yy OMIITEM ciy4ajy (eHr. regular), 10K Cy KOTJIOBU
nokpuBenu jenHaunnama 105 (2) u 106 (4) 13B. KOMOHU
KOTJIOBH, Tj. 00e30el)yjy Tomry Boay 3a rpejame Kao U
MOTPOIIHY TOIUTY BOLY W UMajy MHTEPHH PE30pBOAp OJ
Hajmabe 15 a HajBume 70 nuTapa, a YKOIHKO je
pesepBoap Behu ox 70 nmTapa Tajga rpejHH KPyr He cMme
Jla ce Halaja U3 OBOTI' pe3epBoapa, a ako Ce Hamaja He
NoTrnaja y OBy KIacy KOTJIOBa, Beh ce ce3oHcka
e(hKacHOCT padyHa IO APYTadHjoj jeTHAYHHH.
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Efull-nat,
Epan-nat,
THA KOTNA

Efull, gross=0,901 = Efullnet,
Epart, gross=0,%01 = Epart,nat

D& me nocTaji
WUTKIT MK H T,

MoeTajn nik
PEIEPEOERT

Janparee
PEIBPBOAEPA
Vies

Nanw je
paaspacap Buo
NPHEMSYHER

HaonaumWje
PEIEPEOAPA
= Oram ?

| L=0,384 | |L=n.ng-15-u,c-:m-t|

Mposepa THNE KOTNE HA OCHOBY
raBene D2.3, a satvm u3bop |-He
Tatenn y D2 4

(A W R Ha OcHoaY
Tabe e 023 ke
OOAGNEATH jB QHARES §
Tabanw D247

CeoHcka acmkacHoct = [x]%

Cumka 1: ITpukas npopauyna Ce3zoHcke eduxacHocTH'

VYxonuko y tadenu D2.3 y SAP 2005 [3] He nocroju 6poj
jenHaynHe Koja ce Oupa u3 tadene D2.4 y SAP 2005 [3],

'net ce o/THOCH Ha JIOKbY, a gross Ha TOpHY TOIIOTHY Moh



OJIHOCHO aKO CTOjH O3Haka — X, MpopadyyH ce He MOXKe
HACTaBUTH.

3a racHe koTyIoBe U 3a koTioBe Ha THI', mapamerap p y
jennaunnama 105 (2), 102 (3), 106 (4) je ykoiuko HeMajy
MWIOT IUIaMeH Taza je p=0, a YKOJMKO HMMajy CTalHH
MTUJIOT IJIaMeH Taja je p=1. [3]

[Mapamerap b=0, ykoimko HHCY YKJbY4Y€HH TI'yOUIH W3
pe3epBoapa KoJ KOTJIOBa Ca pPEe3epBOApOM, OIHOCHO
YKOJIMKO HHUje OWO TPUKIBYYEH pe3epBoap TOKOM
TecTUpama, y cynpoTHoM b=1. [3]

VKOIMKO MOCTOjH pe3epBoap 3anpemune Vo, y dm’, Taga
ce mapametrap L pauyna kao L.=0,0945-0,0055-t, ako je
t<10mm, ogHOCHO Kao L=0,394/t, ako je t>10mm, e je t
JeOspuHa n3onanuje y mm. [3]

Jobujen pesyntar, ogHocHo Ce30HCKY edukacHocT E
Tpeba [aTH 3a0KPY)KEHY Ha jeqHy JAeiuMany (eHr.
Seasonal Efficiency = [x] %), y3 o0aBe3sHo HaBoleme
Hotudukauonor Tema 3a  TeCTHpame  KOTIOBA
aKpEeIUTOBAHOT O] CTpaHe HalMoHanHe ciyxbe EY (eHr.
The Notified Body accredited for the testing of boilers by
an EU nationalaccreditation service) koje noTsphyje aa cy
yla3HU TIOJAlW, METOI IpopadyyHa H caM IpopavyyH
CIIpOBEIEHH y CKiIaxy ca EBpOICKOM AMPEKTHBOM O
epukacHoctn kotrioBa [3]. YV Bemmkoj bpurtammju [1]
ckpahenanma 3a Ce30HCKY e(QUKAaCHOCT KOTJIOBa je
SEDBUK (enr. Seasonal Efficiency of Domestic Boilers
in the UK).

1 Glow worm: Ultrapower 170 SXI :
gas : combi : condensing : floor mounted

Detail
Detail

modulating (24.3 - 24.3 kW)

2 Glow worm: Ultrapower 100 SXI :
gas : combi : condensing : floor mounted

modulating (24.3 - 24.3 kW)
3 Potterton: Promax SL : 15

Detail

modulating (15.24 - 15.24 kW)

gas : regular : condensing : wall mounted

4. KIACHOPUKAIIMJA KOTJIOBA VY
BEJIMKOJ BPUTAHUJHU (SEDBUK)

Ha ocHoBy rope omucaHor moctynka y Bemnukoj
bpuranuju ce ¢opmupa 06aza nopnaraka, T3B. “TlnaBa
KIbUTa KOTJIOBA™ Y K0jOj ce Hajlaze rojany 3a npexo 2000
KyhHHMX racHHX KOTJOBa, a KOja je JIOCTYIHa M IIPEKO
uHTepHeTa peko www.sedbuk.com (ciuke 3 u 4) [1].

7 o o FE

| —a— stari kotlovi
novi kotlovi

sezonska efikasnost
®
klasa efikasnosti

1 121 241 361 481 601 721 841 961 1081
redni broj kotla

Cauka 2: IIpuka3z SEDBUK 3a npeko 2000 xotnoBa [6]

SAP seasonal
efficiency 91.5%

SAP seasonal
efficiency 91.5%

SAP seasonal
efficiency 91.3%

A
A
A

Camnka 3: TIpukas 6a3e nomaraka 3a npea 3 HajeukacHa KOTia Koja ce jour yBek npoussoje (31.03.2007. rox) [1]

SAP seasonal efficiency: 91.5%

Efficiency category: SEDBUK Certified

Efficiency band:
SAP equation used: 106

Estimate of Annual Fuel Cost

Power: modulating 24.3 - 24.3Kw

Main type:
Mounting Floor,
Condensing

Burner control: 180W
Elec. power firing: Variable

Store volume: 120
Store loss: Excluded
Store temperature: 62

Combi: |[Fuel: GAS

Exposure: Indoor
Flue: Room-sealed:Fan

Ignition: No Permanent Pilot Light
Elec power not firing: 15W

Store type: Secondary
Store heat
Insulation thickness: 50

loss:

Insulation type: Closest to Polyurethane Foam
Camnka 4: JlerasbHu noany 3a Hajoosbe panrupan korao 1o SEDBUK-y (Detail) [1]
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http://www.sedbuk.com/cgi-local/detail.cgi?fone=000207&ftwo=Ultrapower%20170%20SXI&fthr=%20&ffou=015199&in_blank=123�
http://www.sedbuk.com/pages/bands.htm�
http://www.sedbuk.com/cgi-local/detail.cgi?fone=000207&ftwo=Ultrapower%20100%20SXI&fthr=%20&ffou=015198&in_blank=123�
http://www.sedbuk.com/pages/bands.htm�
http://www.sedbuk.com/cgi-local/detail.cgi?fone=000005&ftwo=Promax%20SL&fthr=15&ffou=015241&in_blank=123�
http://www.sedbuk.com/pages/bands.htm�
http://www.sedbuk.com/pages/est.htm�
http://www.sedbuk.com/pages/bands.htm�
http://www.sedbuk.com/
http://www.sedbuk.com/cgi-local/dynamicv.cgi?page=boiler5
http://www.sedbuk.com/cgi-local/dynamicv.cgi?page=boiler5
http://www.sedbuk.com/cgi-local/dynamicv.cgi?page=boiler5
http://www.sedbuk.com/cgi-local/dynamicv.cgi?page=boiler5
http://www.sedbuk.com/cgi-local/costs.cgi?fone=000207&ftwo=Ultrapower%20170%20SXI&fthr=%20&ffou=015199&ffiv=GAS&fsix=91.5&fsix=Glow-worm&blank=123

Estimate of Annual Fuel Cost

The estimated annual fuel cost for

Glow-worm Ultrapower 170 SXI

whose efficiency recorded in the Boiler Efficiency Database is | 91.5%

under typical conditions in
properties of average size and
construction is

Flat
£199

For comparison, the fuel cost for older less efficient bollers is

Boifer Tyne Efficiency Fiat
Heavy weight 5583 £308
Light weight 5% L2668

This assumes a fuel price for | GAS | of

Bungalow Terraced Semi-detached Detached
£260 £290 £396
Bungalow Terracad Semi-defached Detached
£407 £458 £634
£350 £382 £542
standing charge (per quarter) £850
unit charge (pence per kKivh) 163

The fuel price is taken from Table 12 of | SAP 2005

Cauxa 5: TIpolemeHr TOANIIBA TPOIITKOBH 332 TOPHUBO 3a KoTao ca Hajeehnm SEDBUK-oMm (31.03.2007. rox) [1]

Ja 6u ce koTao Hamao y 6a3u norpedHa je cariaacHOCT
npou3Bohaya WM HETOBOI 3aCTyIIHHMKA, a TeK II0
cepTuUKALMjU yNa3HUX TI0/laTaka W IpopadyHa
ce3oHcke edukacHoctn (SEDBUK) Ha rope onmcanu
HAYMH MOXKE Ja J00Wje O3HaKy Kiace e()UKACHOCTH
[4]. baza ce axypupa cBakor HOCIEAImEr JaHa Y
Mmeceny. Ilpumepn ca cimke 3 u 4 cy matu u3 Oase
axypupare 31. mapta 2007. rogune. [locebHo ce najy
MOJAIM 32 KOTJIOBE KOjU Ce€ jOII YBEK MPOH3BOJE, a
MOCeOHO 3a cTape KOTJIOBE, OJJHOCHO 33 OHE 3a KOoje je
npecrana Mpou3BoJma 13 OMIo Kor pasnora. Moryhe
j€ ¥ IeTaJbHO MpeTpaKuBame 0ase 1Mo mapaMeTpuma.

3a cBakM KOTAo je JaT MPOIeHa TOAHUIIHIX TPOIIKOBA
3a TOPHBO. 3a KOTA0 KOjH je HajepuKacHUjU y 0a3u OBU
MTOJIAIH Cy JaTH Ha CIIHIH 5.

5. 3AK/bYYAK

Ce3oHcKka e(uKacCHOCT KyNHHX TacHHX KOTJIOBa je
edukacaH mapaMeTap Ha OCHOBY KOra MOXe Ia ce
W3BpIIM HUXOBO paHrupawme. YnmeHHWna na je OBO
paHTHpame JOCTYIHO IIUPOKO] jaBHOCTH JOHPHUHOCH
Kako 00Jp0] WH(OPMICAHOCTH Kymlama InTa Kymmyjy,
Tako U pa3BHjamy 37paBe KOHKYPEHIHje Ha TPXKHIITY.
CaakoM mpou3Bohauy je crano ga My MpOH3BOI OyIe
mro OoJjbe IUlacupaH Ha oBOj Juctu. OBuMe ce
npousBohaun MocTudy Jla HHOBHUPA]y CBOj MPOU3BOJHU
mporpam INTO JONPHHOCH MOOOJBIIAKy EHEPreTCKe
e(UKAaCHOCTH YONIITe, a CaMUM THME M YIITEAH
TOPHBY Yy alCOJyTHOM H3HOCY, IITO KA0 MHAWPEKTaH
edeKar uMa 1 eKOJIOIIKE MTPEIHOCTH.

ITocebHO je 3HAYajHO Aa ce HA OBaj HAYMH KOTJIIOBU
KIIACUPHKY]y Ha OCHOBY CTaH/Iap130BaHe
METO/IONIOTHje  TMpopavyyHa ca  MPOMHCAHHM |
Bepu()UKOBAHUM YyIA3HUM MOJAIMMa, Ca MPOIMHCAHOM
u31a3HoM (opMOM, Ka0 W HAa OCHOBY MpPUHIIUIA
JOOPOBOJEHOCTH.
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