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JACTVY b EN 15316-2-3:2011
HAHIOHAJII)HI/Iﬁ BCTYII

Le#i cranmapT € ToTtoxkuuM nepexiagom EN 15316-2-3:2007, Heating systems
in buildings - Method for calculation of system energy requirements and system effi-
ciencies - Part 2-3: Space heating distribution systems - Part 1. General (Cucremu
Terio3adesneueHHss Oy/iBesb. MeToanKa po3paxyHKy €HepromoTpedu Tta eHeproe-
¢dextuBHOCTI cuctemu. Yactuna 2-3. Termaopo3noIiieHHs B CUCTEMI OTaJICHHS).

EN 15316-2-3:2007 migrororieno Texuiunum komitetoM CEN/TC 228 "Heating
systems in buildings" (Cuctemu onasieHHst OyaiBenb), cekperapiaToM skoro kepye DS.

J1o HalllOHAJTBFHOTO CTAHAAPTY JIOIYYEHO AHTJIOMOBHHM TEKCT.

Ha tepuropii Ykpainu sik HarioHaIbHUN CTaHIAPT Ji€ JiiBa KoyoHka Tekety JJCTY
b EN 15316-2-3:2011 "Cucremu Terio3adesnedeHts 0y/iBennb. MeToauka po3paxyHKy
eHeprornoTpedu Ta eHeproedeKTUBHOCTI cucteMu. YactuHa 2-3. Teropo3noiieHHs B
cuctemi onatenns (EN 15316-2-3:2007, IDT)", BukiaaeHa yKpaiHChKOKO MOBOIO.

3rimHo 3 JIBH A.1.1-1-93 "Cucrema cranmapTezaliii Ta HOpMyBaHHS B OyiBHUITTBI. OCHO-
BHI IMTOJTOKEHHS" TIeH CTAaHAAPT BIMHOCHTHCS 110 Komimiekey B.2.5 "Texaiuni HJI. OG'extn Oyiis-
HUIITBA. [IKeHepHe 00MaIHaHHs OyAMHKIB 1 criopy/l. BHyTpitiHI cricteMu Ta o0siaiHaHHS .

CranaapT MICTUTh BUMOTH, SIK1 BIATIOBIJal0Th YUHHOMY 3aKOHO/IaBCTBY.

TexuiuyHaMiI KOMITET, BiAMOBIAANIbHUHN 3a 1ei ctanmapT, - TK 306 "lmxenepHi
MEpexXi Ta criopyau".

Jlo cTangapTy BHECEHO Taki peaKIliiHi 3MiHH:

- cjoBa "uel eBponerchbKuid cTaHaapT" 3aMiHEHO Ha "leil ctanaapT";

- CTPYKTYpPHI €JIeMEeHTH 11boro cranmapty - "OOknamunka", "l[lepeaqmona, "Ha-
1ioHanbHUM BcTyn", "TepMiHM Ta BU3HAUYCHHS MOHATH", "YMOBHI MO3HAKU, OJAUHUIIL
BUMIpY Ta iHAeKkcH" Ta "bidmiorpadiuni gani" - opopMIIeHO 3riIHO 3 BUMOraMHu Ha-
[IOHAJIBHOI CTaHJapTU3alli Y KpaiHu;

- 3 IepeAMOBH 10 eBpomneiicbkoro ctanaapty EN 15316-2-3:2007 y ueit ctpyk-
TypHuil enemeHT "HamioHaneHuid BeTyn" B3siTe€ Te, 1O O€3MOCEPEIHBO CTOCYETHCS
IILOTO CTaHIAPTY.

[Tepenix HamioHanbaux cTanmaptiB Ykpainu (JACTVY), iIeHTHIHHX MIXKHAPOI-
HUM Ta €BPONEHCHLKUM CTaHAapTaM, mocwianns Ha ski € B EN 15316-2-3:2007, nase-

JICHO y HaIllOHAIbHOMY nofaTky HA.
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BCTYII

VY po3moaisIbHIA CKIaJ0BIN CUCTEMU

Teryio3ade3neyeHHs OyAiBil  HEepriio
TPAHCIIOPTYIOTh 3a JIOMIOMOTOI0 PiIUHU
B1JI MICIl T€HEepyBaHHS TEIJIOTH IO Mic-
s rtemwioBigmayi. OCKUIBKH — TEIUIO-
pPO3MOAUIBHA CKJIaJ0Ba CHCTEMH HE €
anlabaTMYHOIO, YacTMHA TE€PEHECEeHOi
€Heprii BUAUIAEThCA (PO3CIIOETHCS) B Ha-
BKOJIUIITHE cepenoBuie. EHepris Takox
noTpiOHA JUIsl PO3MOIIICHHS TETJIOHOCIS-
pPIOAMHU B PO3MOJUIBHIA CKJIAJ0BIM cHC-
TeMl. Y OUIBIIOCTI BUMOAMAKIB II€ €JIEKT-
pUYHa EHepris, siKka MOTpiOHA IS LHP-
KyJsiLiiiHuX HacociB. e mpuBoauTh 10
JI0JIaTKOBOI MOTPEeOU B TEIUIOBIH Ta eJIeK-
TPUYHIN eHeprii.

TeruioBa eHeprisi, sika BUAUIAETHCS
(po3cCitoeThCS) TEIIOPO3MOA1THEHOIO
CKJIAJIOBOF0 CHUCTEMH, Ta EJICKTPUYHA
EHeprisd, sika MoTpiOHa JJIsi PO3MOALICHHS
TEIJIOHOCISA, MOKe OyTH YaCTKOBO YTHIIi-
30BAaHOIO SIK TEIJIOTA, SKIIO TEIJIOPO3IIO0-
JbHA CKJIQJI0Ba CUCTEMU 3HAXOJAUTHCS
BCEpPEANHI TEIJIOBOI OOOJIOHKU OMaJIo-
BaHO1 OyiBJIL.

Ileyi cranmapt Hamae TpU METOAU

PO3paxyHKYy.

VI

INTRODUCTION

In a distribution system, energy is
transported by a fluid from the heat gen-
eration to the heat emission. As the dis-
tribution system is not adiabatic, part of
the energy carried is emitted to the sur-
rounding environment. Energy is also re-
quired to distribute the heat carrier fluid
within the distribution system. In most
cases this is electrical energy required by
the circulation pumps. This leads to addi-
tional thermal and electrical energy de-

mand.

The thermal energy emitted by the
distribution system and the electrical
energy required for the distribution, may
partially be recovered as heat, if the dis-
tribution system is placed inside the

heated envelope of the building.

This European Standard provides

three methods of calculation.


http://www.dbn.com.ua/

JletanpHuii ~ METOJ

PO3paxyHKY
OMUCYyE OCHOBH Ta (Pi3WdyHE OOTPYHTY-
BaHHS 3arajlbHOr0 METO/IY PO3PaAXYHKY.
HeoOxigui BXigHl AaHil, M0 € YaCTHHOIO
JETaNbHUX MPOCKTHUX JIaHUX, € JOCTYI-
HUMU: JIOBKMHA TPYyOOIIPOBOJY, THIl Te-
IUIO130JIA1011, XapaKTePUCTUKH HACOCIB
Tomo. JleradpHUN METON PO3PAXYHKY
3a0e3reuye HAMOUIbII TOYHI 3HAYCHHS
EHepromnoTpedu Ta TErIoBIIAayi.

Y copouieHOMy po3paxyHKOBOMY
METO/1 IeKl TPUIYLIEHHs, 3p00JIeH1 IS
HAWOUIBII XapaKTEPHUX BUIAJIKIB, 3HH-
KYIOTh MOTpeOy y BXIAHUX AaHUX (Ha-
MPUKIIAJl, JOBXKWHA TPYyOONPOBOIY PO3-
paxoBaHa BUXOJSYH 13 30BHIIIHIX PO3Mi-
piB OyaiBiai Ta NpUOAN3HOT €(HEKTUBHOCTI
HacociB). Lleit MeToa Moke 3acTOCOBYBa-
TUCh HaBITh MPHU JCSIKUX MMOYATKOBUX Ja-
HUX (3arajJbHUil pO3paxyHOK Ha paHHIX
eTanax mpoektyBaHHs). [Ipu BuUKOpHC-
TaHHI CIPOIIEHOTO METOIY PO3paxyHKy
po3paxoBaHa €HepromoTpeda € B3araji
3aBUIIICHOIO HIK eHepronorpeda, Ky po-
3paxOBaHO 3a JICTAIBHHM METO/OM.
[IpunymieHHst uisi CIPOLIEHOTO0 METOIy
PO3paxyHKy 3aJeXaTh Bl HAIIIOHATLHUX
0COOJIMBOCTEM MPOEKTYBaHHS 1 BHACIHI-

JOK IbOI'O Heﬁ MCTO/J € I[OBiI[KOBOIO qac-

TUHOIO JoaaTtka A.

JICTY b EN 15316-2-3:2011
The detailed calculation method de-

scribes the basics and the physical back-
ground of the general calculation me-
thod. The required input data are part of
the detailed project data assumed to be
available (such as length of pipes, type of
insulation, manufacturer's data for the
pumps etc.). The detailed calculation me-
thod provides the most accurate energy
demand and heat emission.

For the simplified calculation me-
thod, some assumptions are made for the
most relevant cases, reducing the re-
quired input data (e.g. the lengths of
pipes are calculated by approximations
depending on the outer dimensions of the
building and efficiency of pumps is ap-
proximated). This method may be ap-
plied if only few data are available (in
general at an early stage of design). With
the simplified calculation method, the
calculated energy demand is generally
higher than the calculated energy demand
by the detailed calculation method. The
assumptions made for the simplified me-
thod depend on national design, and
therefore this method is part of informa-

tive Annex A.

VI
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Tabmuunuit MeTon po3paxyHKy Oa-
3YEThCS Ha CIPOIICHOMY PO3PaXyHKOBO-
My METOJ1 3 JEAKUMH JOJIaTKOBUMHU
npunymeHHsMu. JJis 11s0ro MeToay He-
OOXI1JHI TUIBKM BXIJHI JaHl, 10 MaloOTh
HaWOIbITy  BIUIMBOBICTh.  [lomanbimi
MPUNYIIEHHS, SKI MPUHAMAaIOTh TIPU BU-
KOPUCTaHHI IIbOTO METOAY, TaKOX 3aje-
aTh BiJ HAIlOHAJBLHUX OCOOJUBOCTEU
MIPOCKTYBaHHS, BHACTIOK YOTO TabIMY-
HUW METOJ TaKOX € JOBIJIKOBOIO YaCTH-
HOIO J0JaTka A.

[Hun ¢axropu BILMBY, sIKI HE BiJIO-
OpakeHl TaOMMYHUMHU JTaHUMH, TTOBHUHHI
BU3HAYATHUCh 3a CHPOILIEHUM abo JeTa-
JbHUM  PO3PaXyHKOBHMH  METOJaMH.
Enepronorpeba, Bu3HaueHa TaOJIUYHUM
METOJIOM PO3pPaxyHKy, Y OUIBIIOCTI BH-
NaJKiB € 3aBUILICHOI0 MOPIBHSIHO 3 CHEP-
rormotpe0or0, BU3HAYEHOIO 3a CIpOIIe-
HUM PO3paxyHKOBHM METOJ0M. Bukopu-
CTaHHS IIBOTO METOJY MOJKJIUBE MPHU Mi-
HIMaJIBbHIN KIJIBKOCT] BXIJHUX JaHUX.

3araJibHU PO3PaxXyHKOBUWA METO]I
noTpedu B €JEeKTPUUHIA eHeprii ajs Ha-
COCIB CKJIaJIa€ThCS 3 JBOX YacTuH. Ilep-
ma 3 HUX € PO3paxyHKOM TiIpaBiigyHOI
noTpeOu PO3MOAUIBHOI CKJIaI0OBOI CHC-
TEMH, a JApyra € po3paxyHKoM Koedirrie-

HTa BUKOPUCTaHHS eHeprii Hacocom. Tyt

The tabulated calculation method is
based on the simplified calculation me-
thod, with some further assumptions be-
ing made. Only input data for the most
important influences are required with
this method. The further assumptions
made for this method depend on national
design as well, and therefore the tabu-
lated method is also part of informative
Annex A.

Other influences, which are not re-
flected by the tabulated values, shall be
calculated by the simplified or the de-
tailed calculation method. The energy
demand determined from the tabulated
calculation method is generally higher
than the calculated energy demand by the
simplified calculation method. Use of
this method is possible with a minimum

of input data.

The general calculation method for
the electrical energy demand of pumps
consists of two parts. The first part is cal-
culation of the hydraulic demand of the
distribution system, and the second part
is calculation of the expenditure energy

factor of the pump. Here, it is possible to



MOXJIUBE OO'€THAHHS JETAJIBHOTO Ta
CIIPOIIEHOTO PO3PaXyHKOBHX METO/IIB.
Hanpukinaz, po3paxyHOK BTpaT THCKY Ta
BUTPATH MOKE€ BUKOHYBATHChH 32 JIETaJb-
HUM METOJIOM PO3paxyHKy, a BU3HAUECH-
Hs Koe(illleHTa BUKOPUCTAaHHS €Heprii -
3a CTIPOIICHUM PO3PAXyHKOBUM METOOM
(KO JOCTYIIHI JaHi 1o OyAiBJl Ta He-
JOCTYTIHI JaH1 10 HAcoCy) ab0 HaBMAaKH.
YV HamoHadbHHX JOJATKaX SK
CIPOIIEHUH, TaK 1 TAOJIMYHUNA PO3paxyH-
KOB1 METOJAM MOXYTh OyTH BHKOPHCTAaHI
3 ypaxyBaHHSM BIJIOBIIHUX T'PaHUYHUX
YMOB I KOXKHOI KpaiHHW, CHpPUSIOYH
CIOPOLUEHHIO pPO3paxyHKIB Ta HPHCKO-
PEHHIO OTPUMAaHHS PE3yJbTaTiB. Y Halli-
OHAJIBHUX JO0JIaTKaX JOMYCKAEThCSI 3Mi-
HIOBATH TUIbKU TPAHWYHI YMOBH Ta IHIIII
NPUITYLIEHHA. PO3paxyHKOBUM METOX
CITiT 3aCTOCOBYBAaTH B TOMY BUTJISII, 5K
HOT0 MpeICTaBIeHO B CTAHIAPTI.
YacTtuHa A0MaTKOBOI €HEPrii, fAKYy
YTHIII3YI0Th, OTPeOye 3aaHHs ii (iKCO-
BaHUM BIJHOIIIEHHSIM, BHACIIIOK 4YOro Iii

TAaKOXK JICTKO BU3HAYNTH.

JICTY B EN 15316-2-3:2011
combine the detailed and the simplified

calculation method. For example, calcu-
lation of pressure loss and flow may be
done by the detailed calculation method
and calculation of the expenditure energy
factor may be done by the simplified cal-
culation method (when the data of the
building are available and the data of the
pump are not available) or vice versa.

In national annexes, the simplified
calculation method as well as the tabu-
lated calculation method could be applied
through a.o. relevant boundary condi-
tions of each country, thus facilitating
easy calculations and quick results. In na-
tional annexes, it is only allowed to
change the boundary conditions and oth-
er assumptions. The calculation methods

as described are to be applied.

The recoverable part of the auxiliary
energy demand is given as a fixed ratio

and is therefore also easy to determine.
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HAIIIOHAJIBHUM CTAHJIAPT YKPAIHU

Cucremu Tenjiozade3neyeHHs oOyniBeiab
METO/IUKA PO3PAXYHKY EHEPI'OIIOTPEBHU TA
EHEPITOE®EKTUBHOCTI CUCTEMMU

Yacruna 2-3. Termiopo3noaijieHHsA B CUCTEeMi OnaJIeHHsI

Cucremsl TEI000ECIEUEHHS 30aHUI
METOAMKA PACUETA SHEPI'OITOTPEBHOCTHU U
OHEPI'OOODOEKTUBHOCTHU CUCTEMBI

Yacts 2-3. TemnopacnpeaeneHue B CUCTEME OTOILICHUS

Heating systems in buildings
METHOD FOR CALCULATION OF SYSTEM ENERGY REQUIREMENTS
AND SYSTEM EFFICIENCIES

Part 2-3. Space heating distribution systems

1 COEPA 3ACTOCYBAHHA

Ilen craHmapT BU3HAYAE METOAUKY
PO3paxyHKy/ OIIHKH PETYJISIPHUX TEII0-
BTpaT MpHU PO3MNOIIIEHH] TEIIOTH CUCTE-
MOIO BOJSTHOTO OIAaJIEHHS Ta MOTpedu y
JIOIATKOBIM €Heprii, a TaKoXX YaCTUHU
KOXXHOTO BUJy €HEprii, Ky YTHUIi3YIOTb.
dakTUYHO yTHIII30BaHA EHEPris 3aje-
)KUTh Bl BIJHOIIEHHS TEINIOHAIXO-
JOKeHHSL 10 TteruoBTpar. Lled cranpapr
3abe3rneuye pi3HI CTyNEHI TOYHOCTI, SIKI
BIJIMOBIAAIOTh MOTPEO1 KOPUCTYBadiB Ta
KUIBKOCT1 BXIIHMX JaHUX, IO JTOCTYITHI
Ha KO)KHOMY 3 €TalliB IPOSKTYBaHHS, 3a

JIOTIOMOTOI0  PI3HUX  PO3PAXYHKOBUX

Yuunwuii Big 2013-01-01
1 SCOPE

This European Standard provides a
methodology to calculate/estimate the
system thermal loss of water based dis-
tribution systems for heating and the aux-
iliary energy demand, as well as the re-
coverable part of each. The actual recov-
ered energy depends on the gain to loss
ratio. Different levels of accuracy, cor-
responding to the needs of the user and
the input data available at each design
stage of the project, are provided in this
European Standard by different calcula-
tion methods, i.e. a detailed calculation

method, a simplified calculation method
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meroniB. Hampukian, neransHuii pospa-
XYHKOBHM METOJ, CIIPOLIEHUN pO3paxy-
HKOBMI METOJ Ta METO, 10 0a3yeThcs
Ha TaOJIMYHUX JaHUX. 3arajibHUH METOJ
pO3paxyHKy MOK€ 3aCTOCOBYBATHChH 3
OyJIb-SIKUM YaCOBHUM I1HTEpBaJIOM (TOJu-
Ha, JICHb, MiCSITh 200 PiK).

JloBKHHY TPYOOIPOBOMIB IS Je-
LEHTPaII30BaHOr0 TEIJIONOCTa4YaHHs 00-
JagHaHHSI CHCTEM TIOBITPSIHOTO OITaJICH-
HSl HOKUTIOBUX Oy/iBEJb PO3PaxXOBYIOTh
SK JIJI1 BOASIHMX CHUCTeM omajeHHs. J[is
[IEHTPAJII30BaHOTO TEIIONOCTaYaHHs 00-
JaJHaHHS CHUCTEM TMOBITPSHOIO OIaJIeH-
HS HEKUTIOBUX OYJIBENIb JOBXKUHY IHX
TpyOONPOBOAIB BU3HAYAIOTH BIJMOBITHO
110 1X pO3TalllyBaHHs.

Ipumitka. MoXauBUM € po3paxy-
HOK PEeTyJIIpHUX TEIJIOBTPAT Ta MOTpedu
B JIOJIATKOBIM €HEPrii JJIsl CUCTEM 0XOJIO-
JOKCHHST 32 TaKHUMH K PO3PaXyHKOBUMH
METOJIlaMU, SIKI MPEICTAaBJICHI B I[bOMY
cTaHAapTi. 30KpeMa, BU3HAUEHHS MOTpe-
Ou y J0JaTKOBiM eHeprii 06a3yeTbcsi Ha
TUX CaMUX MPHUIYIIEHHAX MPO ¢HEKTHB-
HICTh HACOCIB, OCKIJIbKA XapaKTePUCTHKA
koedirieHTa KOpUCHOI Ail € MPUOIU3HO
BIJIMOBIAHOIO JJI1 BOYJIOBaHUX Ta 30BHI-

IIHIX IBUTYHIB. ['pymna cranmapTu3zaiii

and a method based on tabulated values.
The general method of calculation can be
applied for any time-step (hour, day,

month or year).

Pipework lengths for the heating of
decentralised, non-domestic ventilation
systems equipment are to be calculated in
the same way as for water based heating
systems. For centralised, non-domestic
ventilation systems equipment, the length
Is to be specified in accordance with its

location.

Note: It is possible to calculate the
system thermal loss and auxiliary energy
demand for cooling systems with the
same calculation methods as shown in
this European Standard. Specifically, de-
termination of auxiliary energy demand
is based on the same assumptions for ef-
ficiency of pumps, because the efficiency
curve applied is an approximation for in-
line and external motors. It needs to be
decided by the standardization group of
CEN, whether or not the extension for



€BpOMENCHKOro KOMITETY 31 CTaHAApTH-
3amii (CEN) mpuiitmae pimeHHs o0 po-
3IMIUPEHHS TIOJIOKEHb IBOTO CTaHIAPTy
BITHOCHO cucTeM oxoyomkeHHs. Lle Ta-
KOXX Ma€ BIJIHOIIEHHS IO T1JIPaBJIIYHOIO
posnoauienHs y cuctemax OBKII (oma-
JICHHS, BEHTWJIAIIT Ta KOHAWIIIOHYBaHHS
MOBITPSA), Y TOMY YHCI 3 BUKOPHUCTaH-

HSM CHEIAIbHUX P1JUH.
2 HOPMATUBHI ITIOCUJIAHHA

Hapeneni Hmx4ue craHmapTy, Ha SKi
3po0JIeHl MOCHJIaHHS, € OOOB'SI3KOBUMHU
JUISl 3aCTOCYBaHHS IIbOTO CTaHaapTy. Jlis
JaTOBAaHUX IOCWJIaHb YMHHI TIJIbKH Ha-
BelleHI BUIaHHA. [ HemaTto-BaHUX IIO-
CHUJaHb YMHHUM € OCTaHHE BHUIAHHS
(BKJTFOUAKOUU OYJ1b-K1 3MIHH).

EN 12831 Cucremn onaneHHs Oy-
niBenb. MeTon pO3paxyHKY MPOEKTHOI

MOTY>KHOCTI

3 TEPMIHU TA BUBHAUYEHHA
IHHOHATDH

VY npomy cTaHgapTi 3aCTOCOBaHI Ha-
CTYITHI TEPMIHM Ta BU3HAYCHHS.

3.1 in:keHepHa cucrema OyaiBJIi

Texuiu"e oOragHaHHA UIA OITAJIECH-
HsI, OXOJIOJKEHHS, BEHTWIALIT, Tapsaoro
BogonoctayanHsi (I'BII), ocBitTiieHHs Ta

BUPOOHUIITBA €IEKTPOCHEPTi, IKE CKOM-

JICTY B EN 15316-2-3:2011
cooling systems should be made in this

European Standard. This is also valid for
distribution systems in HVAC (in ducts)

and also for special liquids.

2 NORMATIVE REFERENCES

The following referenced docu-
ments are indispensable for the applica-
tion of this standard. For dated refer-
ences, only the edition cited applies. For
undated references, the latest edition of
the referenced document (including any
amendments) applies.

EN 12831, Heating systems in
buildings - Method for calculation of the

design heat load

3 TERMS AND DEFINITIONS,
SYMBOLS AND UNITS

For the purposes of this document,
the following terms and definitions apply.
3.1 technical building system

technical equipment for heating,
cooling, ventilation, domestic hot water,
lighting and electricity production com-

posed by sub-systems
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MOHOBaHE Yy (DyHKLIOHANBHI CKJIAJO0BI
CUCTEMH.

Ipumitka 1. ImwkeHepHa cucrema
OymiBIIl MOKE BITHOCHUTHCH JIO OJTHI€T a00
JIEKUIbKOX KOMYHaJIbHUX TMOCHYyr (Ha-
OpUKJIaA, CUCTEMa Ter03a0e3neueHHs
BITHOCHTKCS 10 ormayieHHs Ta I'BIT).

IpumiTtka 2. BUpoOHUIITBO €JIEKT-
POCHEPTii MOXE BKIIOYATH KOTCHEPAIIiI0
Ta OTOrajgbBaHIYHI MPUCTPOI

3.2 pyHkuioHa/IbHA CKJIAJ0BA iH-
sKeHEepHOI cucTeMu OyaiBJi

YactuHa 1HXEHEPHOI CHCTEMH OYy-
JBIIl, III0 BHUKOHYE OKpeMy (YHKIIIO
(HampwWKIam, TeHepyBaHHS TEIUIOTH, TETI-
JIOPO3MOIJICHHS, TEIUIOBiAAa49a)

3.3 onajeHHsl

[Iporec mogayi TEMJIOTH AJiE CTBO-
PEHHS TEMI0BOr0 KOM(POPTY

3.4  nonaTrkoBa eHeprist

Enextpuuna eneprisi, siKy CIOXHBa-
I0Th 1HXKEHEPH1 CUCTEMH OYIIBII TIPU Ofa-
JICHHI, OXOJOJPKCHHI, BEHTHJIAIII Ta/a0o
I'BIT nnst cripusiHHSL IEPETBOPEHHIO €HEP-
Tii Ha 3aJI0BOJICHHS €HEPTOITOTPEON.

Ipumitka 1. [{g enepris BKIOUae
EHEpril0 IS BEHTHJIATOPIB, HACOCIB,

€JIEKTPOHIKH TOIIO. EnekTpuyHa eHepris,

10 HaAXOOUTh 10 CUCTCMH BeHTI/IHHHﬁ

Note 1. A technical building system
can refer to one or to several building
services (e.g. heating system, space heat-

ing and domestic hot water system).

Note 2. Electricity production can
include cogeneration and photovoltaic
systems.

3.2

system

technical building sub-
part of a technical building system
that performs a specific function (e.g.
heat generation, heat distribution, heat
emission)
3.3

process of heat supply for thermal

space heating

comfort
3.4

electrical energy used by technical

auxiliary energy

building systems for heating, cooling,
ventilation and/or domestic hot water to
support energy transformation to satisfy
energy needs

Note 1. This includes energy for fans,
pumps, electronics etc. Electrical energy in-
put to the ventilation system for air transport
and heat recovery is not considered as aux-

iliary energy, but as energy use for ventila-
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1T TPAHCIIOPTYBAHHS MOBITPS Ta YTHIII-
3a1ii TeIIoTH, HE PO3TIIAJAETHCS K J10-
JATKOBA €HEPTis, a SIK €HEeProCHOKUBaH-
HS1 IPU BEHTUJISAIIII.

Ipumitka 2. ¥ I1SO 9488 enepris,
0 BUKOPHUCTOBYETHCS HACOCAMHU Ta 3a-
MiPHO-PETYIIOBAILHOIO apMaTyporo, Ha-
3BaHa "mapa3UTHOIO eHepriero”

3.5 yTIWIi3alis TenjI0Tu

OTpumaHHS TEIJIOTH 1HXXEHEPHOIO
CUCTEMOI0 OyiBIIl a00 MOETHAHOIO 3 €KC-
TTyaTtaiiero OyiBiIl CUCTEMOIO (HAMpu-
knaa, ['BII), sxy Bukopucrano Oesmoce-
PEIHBO IIEI0 CUCTEMOIO Ul 3MEHILECHHS
TEIUIOCIIOKMBAHHSA 1 3a00ITaHHA MapHUM
TEIUIOBTpaTaM (HampuKiaj, Yepe3 Tero-
OOMIHHUK MOMNEpPeAHIN MIIIrpiB MPOIYyK-
TaMU 3rOPSTHHS TOBITPS JJIsI TOPIHHS)

3.6 peryJisipHi TeI10BTPaTH

TemnmoBTpaT 1H)KEHEPHUX CHCTEM
OyniBmi: onajeHHs, oxonomkeHHs, ['BII,
3BOJIOKEHHSI, OCYIICHHSI a00 BEHTHUJISALIIS,
1[0 HE 3A1MCHIOIOTh BHECKY J0 KOPUCHOI
BiJIIa4l CUCTEMH.

Ipumirka. TemnoBy eHeprito, yTuii-
30BaHy Oe3nocepeaHbo y (YHKIIOHATIbHIN
CKJIQIOBIA CHCTEMH, PO3MIIANAIOTH HE SIK
pEryJIsIpHi TEIUIOBTPATH, a K YTUIII30BaHy
TEIUIOTY, SIKy O€3MOocCepeIHbO BU3HAYAIOTH

y BIATOBIIHOMY CUCTEMHOMY CTaHIapTi

Note 2. In EN 1SO 9488, the energy
used for pumps and valves is called "pa-

rasitic energy".

3.5

heat generated by a technical build-

heat recovery

ing system or linked to a building use
(e.g. domestic hot water) which is uti-
lised directly in the related system to
lower the heat input and which would
otherwise be wasted (e.g. preheating of
the combustion air by flue gas heat ex-

changer)

3.6

thermal loss from a technical building

system thermal loss

system for heating, cooling, domestic hot
water, humidi-fication, dehumidification,
ventilation or lighting that does not contri-
bute to the useful output of the system
Note: Thermal energy recovered di-
rectly in the sub-system is not considered
as a system thermal loss but as heat re-
covery and is directly treated in the re-

lated system standard.



3.7 peryJsipHi  TeIJIOBTPATH,
AIKi yTWII3YHOTh

YactuHa peryiasipHUX TeIJIOBTPAT,
[0 MOXYTb OyTH YTHII30BaHI ISl 3HU-
KEHHSI CHEPronoTpeOu sl ONajJeHHs Yu
OXOJIOJKEHHS, a00 EHepProcroKUBaHHS
CHUCTEMU OTAJICHHS YU OXOJIO/HKCHHS

3.8 peryJsipHi YTHJIi30BaHi
TEMJIOBTPATH

YactuHa peryaspHUX TEIIOBTPAT,
mo Oyaud YTWUIII30BaHl ISl 3HUKEHHS
€HEepromnoTpedn A OMajeHHS YU OXO-
JIOJIPKEHHS, a00 €HEProCrnoKUBaHHS CHC-
TEMU OTIAJICHHSI UM OXOJIOJHKCHHS

3.9 PO3paxyHKoOBMIi iHTepBaJ

JIucKkpeTHUH 1HTEpBa Yacy s po-
3paxyHKiB €HEpromoTpedn Ta EHepro-
CIIO’KMBAHHS TPU OTMAJICHHI, OXOJIOIKEH-
H1, BEHTWJISAII1, 3BOJIOKEHHI Ta OCYIIICHHI

Ipumirka. TunoBUMH JUCKPETHUMH
IHTEepBaJIaMU 4Yacy € OJ[Ha TOJAWHA, OJUH
MICSIb @00 OJMH ONATIOBAILHUMN TEPioj
Ta/abo Tepioj] OXOJO/PKEHHS, poloul pe-
KUMHM Ta iHTepBai (3a bin-meromom)

3.10 po3paxyHkoBwHii mepion

[lepion yacy, oIt IKOTO 31HCHEHO
PO3paxyHOK.

IIpumitka. Po3paxyHkoBuid nepiof
MOke OyTu po30uTHii Ha PO3PaxXyHKOBI

1HTEpBaIH

JICTY B EN 15316-2-3:2011

3.7 recoverable system thermal loss
part of the system thermal loss
which can be recovered to lower either
the energy need for heating or cooling or
the energy use of the heating or cooling

system
3.8

loss

recovered system thermal

part of the recoverable system ther-
mal loss which has been recovered to
lower either the energy need for heating
or cooling or the energy use of the heat-

ing or cooling system

3.9

discrete time interval for the calcu-

calculation step

lation of the energy needs and uses for
heating, cooling, humidification and de-
humidification

Note: Typical discrete time inter-
vals are one hour, one month or one heat-
ing and/or cooling season, operating

modes and bins.

3.10
period of time over which the calcu-

calculation period

lation is performed
Note: The calculation period can be
divided

steps.

into a number of calculation
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3.11 onanwoBaabHUil nepiox ado me-
pPioa 0X0JI0zKEHHS
[lepion poky, IPOTATOM SKOTO € TIO-
Tpeba B CYTTEBIN KUIBKOCTI €HEprii Iis
orasneHHs a00 0XOJIOKCHHSI.
Ipumitka. TpuBamicTh MepiojiB
(omajeHHs Ta OXOJIOJKEHHS) BUKOpPHC-

TOBYIOTb [JIsI BU3HAYCHHA TpI/IBaJIOCTi

NeploiiB pOOOTH 1HKEHEPHUX CUCTEM.

4 YMOBHI ITO3HAKMN,
OJMHHUILI BUMIPY TA IHIEKCH

Y 1mpoMy CTaHZapTi 3aCTOCOBAHO
HACTYyIIHI YMOBHI TIO3HAKH, OJWHUII
BUMIPY Ta 1HIEKCH.

Ymoeni noznaxu ma oounuyi eumipy

NROWA ONaMOBAHOT 30HW, M2
c nuToMa TennoemMHIicTb, K/ (kr-K)

Cais koediuieHT BUTpaTK eHepril npy poboTi
UMPKYNALIRHOTO Hacoea

fs nonpaeoYHUi koedilyicHT, WO BpaxoBye
peryniosaHHA TeMnepaTypy TENNOHOCIA
Ha BXoAi

fneT nonpaBoOHHUA KORMILCHT, 140 BPAXOBYE
CXEemy pO3BOAKK CUCTEMW

fep nonpasoquqﬁ koeilieHT, o ppaxoaye
NAOLWY HarpisarnsHOt NOBEPXHI

Tug nonpaa?quﬁ koediuieHT, Lo BpaxoBye
rigpaBniydy 36anaHcosaHicTe

fopm  MONPABOYHUA KOBDILIEHT, WO BPAXOBYE
HaRBHICTb yNpPaeniHHA HacocoM, ybyao-
BAHUM B TENNOTeHepaTop

for NoNpPaeoYHNA KoeditlieHT, L0 Bpaxosye
napameTpn YacTKOBOTO HaBaHTaXeHHA

fo nonpaBoYHWUA KoRMILIEHT, L0 BPaxoBye

TWM PerysioBaHHs HAcOCa

3.11 heating or cooling season
period of the year during which a
significant amount of energy for heating
or cooling is needed
Note: The season lengths are used
to determine the operation period of

technical systems.

4 SYMBOLS, UNITS AND
INDICES

For the purposes of this document,
the following symbols and units and in-
dices apply.

Symbols and units

Heated floor in the zone, m?

¢ Specific heat capacity, Jikg-K
Expenditure energy factor for operation
of circulation pump

fs Correction factor for supply flow tempe-
rature control

fner Correction factor for hydraulic networks
(layout)

fep Correction factor for heating surface
design

fus Correction factor for hydraulic balance

fs.pm  Correction factor for generators with
integrated pump management

for Correction factor for partial load charac-
teristics

fo Correction factor for control of the pump



fosp nonpaBoYHUA KoedillieHT, Lo Bpaxosye
BubIp pobouoi TOYKU

fu nonpaeovHuit koedilieHT, Wo BpaxoBye
PISHULID TeMNEepPaTypH

Fy nonpasovHi koedilieHT, Lo Bpaxceeye
BIZHOCHY NOBEPXHID TENNOBOTC HaBaH-
TaXEHHA

f1r1 NonpapoYHUi KoedillieRT, Wo BpaxoBye
K.K.A.

Moy BNCOTE NOBEPKY, M

Ly Josxuna Syaisni, m

Loax MaKcManbHa fOBXUHa TpyGonpesoay,
M

Ly wupuHa Gygieni, M

Kpy koediilieHT 3aTikaHHA

n NOKAZHWK CTYNEHA Tennonepeaavi Ten-

NoBiAAaBanbHOT CKNAagoBoi CUCTEMM
Niey KinbKiCTh NOBEPXiB

APges  NEPENag TUCKy B pobouin Touui, kMNa

Apys  Nepenan TMCKY B 0NaniosanbHOMY
npunagi, kMNa

Apcy  Nepenan TUCKY B perynioBanbHoOmMy
KNanaHi onaniBanbHore npunaay, kfa

Apzy  nepenan TMCKY B 30HaNbHOMY Kranai,

KMa
Apg HAasBHWA nepenag TUCKY, kila

Appy  Niepenaj TMCKY B CUCTEMI NIANOTrOBOrG
onanenHs, klMa

Apapp Nepenan TUCKY B AOAATKOBUX ONOpax,
kKNa

Phydr,des TIAPABAIYHE NOTYKHICTS ¥ poBouii
Touui, By

PeLpmp akTuHa BXiAHA NOTYXKHICTL, BT
Pt pmp ref TOYATKOBA BXIZHA NOTYXKHICTb, BT
@y NPOEKTHE TENNOBE HABAHTAXKEHHA,
kBT

Qu dis.aux bt AOBATKOBA SHEPTIA, AKY YTUNI3YIOTL

B TENNOPO3NOAINbLHIA CKNaaosin

cuctemm, kBT rop/H(yacoenn iHrepean)
Qu disau g YTUNI30BAHE JOAATKOBA BHEPriA B
TENNOoPO3NOLinNeHIA CKNAAOBIA CUC-
Temu, KBT-rog/(4acosuis iHTepsan)
PiYHi perynapHi TennoeTpaTH TENNO-
TOpO3NO&INLHOK CKNaaoBoWw CUC-
Temu, kBT roa/pik

QH, dis fs.an
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fosp Correction factor for selection of design

point

fu Correction factor for differential tempe-
rature dimensioning

Fg Correction factor for surface related
heating load

fy Carrection factor for efficiency

hiey Floor height, m
L Buiiding length, m
Maximum length of pipe, m

Loy Building width, m

Kby Ratio of flow over the heat emitter to flow
in the ring

n Exponent of the heat emission system

Niay Number of floors

Apg4es  Differential pressure at design point,

kPa

Apys  Differential pressure of heating
surfaces, kPa

Apgy  Differential pressure of controf valves
for heating surfaces, kPa

Apzy  Differential pressure of zone valves, kPa

Apg Differential pressure of heat supply, kPa

Apgy  Differential pressure of floor heating
systems, kPa
Apapp Differential pressure of additional

resistances, kPa
Prydrdes Hydraulic power at design point, W
Pe,pmp Actual power input, W
Peipmprer Reference power input, W
By Design heating load, kW

Qpy dis, aux i RECOVErable auxiliary energy in the
distribution system, kwh/time step

Qu gis,aux rvg RECOVEred auxiliary energy in the
distribution system, kWh/time step

Annuat system thermal loss of the
distribution system, kWh/year

C:’H‘, dis.1s,a
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QY dis.is.rbian  PEFYNAPHI TENNOBTPATH, AKI yTUAI-
3y10Tb Ana onanexHs, kBT - roa/pik

Qi gis s, nrbl,an HEYTWIISOBAHI perynsipHi Tenno-
8TpaTh, KBT-roga/pik

R NUTOMI BTPaTN TUCKY B TRYGONPOBOL,
KMa/m

fopan ~ ONANIOBaNbHWIA NEpioA Yy roAnHax 3a pik,
roa/pik

W NiHINHWA KoediuieHT Tensionepegavi,
Bri{m-K)

Vdes BUTpata B pobouii TouLj, m3frog

Vmin MiiManbHa of'eMHa BuTPaTa, Mfrop

Wi ois,aux,an PIRHa notpeba y goparkosiit
erepril, kBT - roa/pik

Wy gis.auxm MicauHa notpeba y 4ogatkosin
eHeprii, KBT-roa/mic

Wi gis, ryar.an PIYHA notpeba B rigpasivHIA
eneprii, KBT - rog/pik

fcomp [ona BTPaT TUCKY B MiCUEBUX ONOpax
K koedilieHT Yacy

Ky KoeiljeHT Hacy HopCoOBAHOTO PEXUMY
K, KoediuieHT Yacy HOPMAarbHOFG PeXUMY

Ksotp KoeILieHT Yacy YeproBoro pexumy

AUgjs das PO3PAXYHKOBMIA NEpenas TemnepaTypu
cucTeMn onaneHHs, K

ne KoedilieHT KOpUCHOT Jif Hacoca B
pobouiit Touw

Bais ocepeaHeHa HENORHOTA HaBaHTaXeHHs
TENNOPOINOAINEHOT CKNAAOBOT CUCTEMK

p NUTOMA FYCTUHA, KI/M®

9, TEMNEPATYRa HABKONWILHLOTO cepeno-
BUWa, °C

0, cepeaHa TemnepaTypa Tensnouocia, °C

6, TEMnepaTypa B HeonanioBaHux Npumi-
weHHsx, °C

O TeMnepaTypa g nogasansHomy Tpybo-
npoeoai, °C

0, TEMneparypa y 3BOPOTHOMY Tpybo-
npoeodi, °C

Bsdes  PO3PAXyHKOBA TeMNepaTypa s noga-
BansHOMY Tpybonpoeogi, °C

B, ges  PO3PAXYHKOBA TEMMNEPATYpa y 380POT-
Homy TpyBonpoeogi, °C

10

Qi gis s 1 an RECOVETable system thermal loss
for space heating, kWh/year

Qp dis, 1s.nrbt an Unrecoverable system thermal
loss, kWh/year

R Pressure loss in pipe, kPa/m

t

opan  Heating hours per year, hiyear

¥ Linear thermal transmittance, W/m-K

Vies  Flow at design point, m3/h

Vimin  Minimum volume flow, m3/h

Wiy dis.aux an ADNUEl auxiliary energy demand,

kWhiyear

Wy, gis.auxm  Monthly auxiliary energy demand,
kWh/month

Wiy dis, hyar.an Annual hydraulic energy demand,
kWhiyear

foomp ~ Resistance ratio of components

K Time factor

kg, Boost mode time factor

k, Regular mode time factor

Kety ~ Set back mode time faktor

Avyis des Design heating system temperature
difference, K

ne Efficiency of pump at design point

Bdis Mean part {oad of the distribution

P Specific density, kg/m

9; Surrounding temperature, °C

B Mean medium temperature, °C

8y Temperature in unheated space, °C
8y Supply temperature, °C

8, Return temperature, °C

Osages  Design supply temperature, °C

0, 4es  Design retumn temperature, °C



53ACAIN METOLY TA
BU3HAYEHHSA

[len meronm BU3HAYaE PO3PAXYHOK
PETYISIPHUX TEIUIOBTPAT Ta MOTpedy y
JIOJIATKOBIN €Heprii JJig ONaTrOBaIbHUX
KOHTYpiB (TIEPBUHHUX Ta BTOPUHHHX)
IIEHTPAIBHUX BOJSHUX CHCTEM OIajicH-
HSl, @ TAKOX PETYJIAPHI TEIJIOBTPATH, SIKi
YTUIII3YIOTh, Ta JOJATKOBY €HEPIII0, SIKY
YTUIII3YIOTb.

Sk mokazaHo Ha pUCYHKY 1, cucre-
Ma OMNaJieHHsI MOXK€ OyTH poO3/ijeHa Ha
TpU (PYHKITIOHAJIbHI CKJIAJOBI: TEIJIOBII-
JaBajJbHy Ta PEryJIIOBAIbHY, TEILIOPO3-
MOIBHY, TeIUIOTeHepyBaibHy. Halinpo-
CTiIIa CHCTeMa OMNaJeHHS Ma€ TUIbKU
OJINH HAcOC 1 He Mae 0aka-aKyMyJsiTopa,
pO3MOaIIbHUKA KojekTtopa. CxmamHimnmi
CUCTEMU OTAJICHHS CKJIAJIAI0ThCS 3 OIBIII
HDDK OJIHOTO BTOPHHHOTO KOHTYpPY OTa-
JICHHS 3 PI3HUMH OMNATIOBAIILHUMH TIPHU-
nmagamMu. YacTto Takl BEJIMKI CUCTEMH Ma-
I0Th OUTBII HI’ OJUH T€HEpaTOp TEIJIOTH
3 OJHUM 3arajbHUM TEPBUHHUM KOHTY-
poM omajgeHHs abo 1HAWBIAYyaJTbHUMH
MEPBUHHUMH KOHTYpaMu ONaJeHHS (Ha
pucyHky 1 mokaszaHo TITBKM OJIUH TIEep-

BUHHUI KOHTYp OMNaJIEHHS).
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5 PRINCIPLE OF THE
METHOD AND DEFINITIONS

The method allows the calculation
of the system thermal loss and the aux-
iliary energy demand of water based dis-
tribution systems for heating circuits
(primary and secondary), as well as the
recoverable system thermal losses and

the recoverable auxiliary energy.

As shown in Figure 1, a heating sys-
tem can be divided in three parts - emis-
sion and control, distribution and genera-
tion. A simple heating system has no buf-
fer-storage, no distributor/collector, and
only one pump is applied. Larger heating
systems comprise more than one second-
ary heating circuit with different emit-
ters. Often, such larger heating systems
comprise also more than one heat genera-
tor with either one common primary
heating circuit or individual primary
heating circuits (in Figure 1, only one

primary heating circuit is shown).

11
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Po3ninieHHss TMEepBUHHOTO Ta BTO-
PUHHOTO KOHTYPIB CHCTEMH OMAJICHHS
3MIMCHIOIOTh OYb-SIKUM TiJIpaBJIIYHUM
pO3alTIoBaueM, SIKUA Moxke OyTu OakoM-
aKyMYJISITOPOM BEJIMKOTo 00'eMy abo Ti-
JIPaBIIYHUM  PO3AUIIOBAYEM  Majoro
o0'eMy. Y Oynp-skoMy pasi 1iei pospa-
XYHKOBUH METOJA TPUIATHHHA I Oma-
JIOBAIBHUX KOHTYPIB 3aKPUTHX CHUCTEM,
TOMYy (OpPMYJy CIIiJl 3aCTOCOBYBATH IS
KOXHOTO IUPKYJSIIMHOTO KOHTYpPY 3 Bi-
JMOBITHUMH YHCIIOBUMHU 3HAYCHHSIMH.

PerymoBanHg npu  pO3MOJIICHH]
3MIUCHIOIOTh  TEPMOPETYJIATOpaMH  Ha
OTATIOBAIIPHUX TIPWIIAJIaX, SKUMH 3Mi-
HIOIOTh BUTpATy TEIJIOHOCISI, a00 KiMHa-
THUMH TEPMOCTaTaMH, $IKI BMHUKaIOTh/
BUMMUKAIOTh Hacoc. PerymoBanHs Hacoca

(3MiHa TIBUAKOCTI OOEpTaHHS) 3aCTOCO-

BYIOTb TIJIbKH IPU 3MIHHII BUTpATI.

12

The subdivision of the heating sys-
tem into primary and secondary circuits
iIs given by any hydraulic separator,
which can be a buffer-storage with a
large volume or a hydraulic separator
with a small volume. Anyhow, the calcu-
lation method is valid for a closed heat-
ing circuit, and therefore the equations
have to be applied for each circuit taking

into account the corresponding values.

Controls in distribution systems are
thermostatic valves at the emitter which
throttles the flow or room thermostats
which shut on/off the pump. Only if the
flow is throttled the control of the pump

(speed control) is valid.
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MoaHaku: Key:

1 — MWW ONAMIGBANTBHUA KOHTYP, 1 - next heating circuit;

2 — Hacoc; 2 = pump;

3 - npumiweHHs; 3 - room;

4 — TénnceignasaneHa CKNan0oBa CUCTEM, 4 — emission;

5 — Dak-akyMynsTop, 5 - buffer-storage;

6 — Hacoe; 6 = pump;

7 — redepatop TennoTu; 7 - generator;

§ — TeNNOreHepyBansLHA CKNAA0BA CUCTEMY; § - generation;

9 — TeRpNoOpPOaNOAINLHA CKNAA0Ba CUCTEMM,
10 — nepeuHKi onanioeankeHi KOHTYPW;
11 — BTOpPUHHI oNamieBanbHi KORTYPU

Pucynok 1 — Cxema TennoposnoaineHHs Ta cKNafosi onaniosanbHnx KOHTYpis

9 — distribution;
10 — primary heating circuits;
11 — secondary heating circuits

Figure 1 — Scheme distribution and difinitions of heating circuits

13
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6 IOTPEBA Y TOJATKOBIN
EHEPIII

6.1 3aranbHi M0JI0:KeHHS

[ToTpeba y momaTkoBii eHeprii Tij-
PaBIIIYHOI MEpPEXl 3aJIeKUTh BiJl BUTpa-
TH, Ky PO3MOJUISAIOTH, BTpaT TUCKY Ta
peXKUMYy pOOOTH MHUPKYIAIIHHOTO HACO-
ca. Y TOM yac, KOJIM MPOEKTHI BUTpATa Ta
BTpPaTH THCKY € BaXXJIMBUMH I BHU3HA-
YEHHS TUIOPO3MIpYy Hacoca, KOe(DIIieHT,
0 BPAaXOBYE€ YACTKOBE HABAHTAXKEHHSI,
BH3HAYAE€ CHEPromoT-pedy B YaCOBOMY
1HTEpBaIi.

[NapaBniyHa MOTYXHICTh y poOOUiit
TOYIl MOXE OyTH BHU3HaueHa Ha (i3uy-
Hiit ocHOBI. OfHaK, 711 pO3paxyHKY Ti1-
PaBIIYHOI MOTY>KHOCTI MiJi Yac eKCIuIya-
Tarli bOr0 MOYKHA HOCITTH TLIBKH MO-
JICTIOBaHHSAM. TakMM YHUHOM, Yy IbOMY
CTaHJapTI JUIsl JACTaJIbHOTO PO3PaxyHKO-
BOTO METOAY 3aCTOCOBAHO IOMPABOYHI
Koe(ilieHTH, fAKi BiIOOpaXaroTh Hau-
OlIBII CYTTEBUN BIUIMB Ha MOTpely Yy
JIOJTAaTKOBIM eHeprii, Taki sIK YacTKOBE
HAaBaHTAXEHHS, PETYJIOBaHHS, MPOCKTHI
pIIIICHHS.

3arajibHUM ISl PO3PAXyHKY € pO3-
JUJEHHS TIApaBiIigyHOT E€HEpronoTpeou,

SKa 3aJIeKUTh B1J] CIOCO0Y PO3BOJIKHU, Ta
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6 AUXILIARY ENERGY
DEMAND

6.1 General

The auxiliary energy demand of hy-
draulic networks depends on the distri-
buted flow, the pressure drop and the op-
eration condition of the circulation pump.
While the design flow and pressure drop
Is important for determining the pump
size, the part load factor determines the

energy demand in a time step.

The hydraulic power at the design
point can be calculated from physical ba-
sics. However, for calculation of the hy-
draulic power during operation, this can
only be achieved by a simulation. There-
fore, for the detailed calculation method
in this standard, correction factors are
applied, which represent the most impor-
tant influences on auxiliary energy de-
mand, such as part load, controls, design

criteria.

The general calculation approach is to
separate the hydraulic demand, which

depends on the design of the network,



BUTpAaTH €HEprii Iisi poOOTH IHUPKYIIs-
LIMHOTO Hacoca, sika BPaxoBY€E 3arajib-
HUH K.K.4. Hacoca. OgHak, s po3paxy-
HKY BUTpaTH €Heprii mia yac poboTu mo-
Tp1OHO 3HATH K.K.J. Hacoca B KOXKHIHN po-
O0ouiii Touli. TakuM YMHOM, Y LBOMY
CTaHAAPTI JUIsl IETaJbHOTO PO3PaxyHKO-
BOTO METOAY BUKOPHMCTaHI MOINPABOYHI
Koe(ilieHTH, $AK1 BiIOOpaxaroTh Hau-
OLIbII CYTTEBI BILUIMBOBI (DAKTOpPU HA BH-
TpaTy €Heprii, Takl fK K.K.I., YACTKOBE
HAaBAHTAKEHHs, BUOIp pOOOYHX TOYOK Ta
pEryJIIOBaHHS.

Bci pospaxyHKH BHUKOHYIOTH 7S
30HU OYJIBII, Ky XapakTepH3yTh ILUIO-
II€10, JOBXKUHOIO, IIMPUHOIO, BHUCOTOIO
MOBEPXIB Ta iX KUIBKICTIO.

6.2 IIpoexTHAa rigpaBJIiYHA NOTY-
KHICTh

JIist BCiX pO3paxyHKIB BaXKJIIMBUMHU
€ TiApaBiliyHa TOTYXHICTh Ta TEepernaj

TUCKY B poOO0Yiil TOYIl pO3NOAIIBHOL

JICTY B EN 15316-2-3:2011
and the expenditure energy for operation

of the circulation pump, which takes into
account the efficiency of the pump in
general. However, for calculation of the
expenditure energy during operation,
knowledge of the efficiency of the pump
at each operation point is required. There-
fore, for the detailed calculation method
in this European Standard, correction
factors are applied, which represent the
most important influences on expenditure
energy, such as efficiency, part load, de-
sign point selection and control.

All the calculations are made for a
zone of the building with the affiliated
area, length, width, floor height and
number of floors.

6.2 Design hydraulic power

For all the calculations, the hydrau-
lic power and the differential pressure of
the distribution system at the design

point are important. The hydraulic power

ckianoBoi cuctemu. [impaBiiuHy moty- IS given by:
JKHICTHh BU3HAYAIOTH SIK:
FPoydr.des =0.27T78 - ApPggs 'Vdes: BT [W], {1)
ae. where:

Vges — BUTPaTa 8 poBouiil Touw, m3/roa;

APges — NEpenas Tucky B pobovin Toyui, klla.

V,es is the flow at design point [m3/h};

Apges 18 the differentional pressure at design
point [kPa]).

15
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Butparty po3paxoByrOTh BUXOISYH 3
TEIJIOBOTO HABAHTAKEHHS TH.emout 30HM
(MpOEKTHE TEIJIOBE HaBAaHTAXXEHHS BH-
3Ha4YaloTh BUAMOBIAHO 10 cranmapty EN
12831) Ta pPO3paxyHKOBOIO Iepenamy

TEMIIEPATYPU CUCTEMH OIANICHHS Aldis des:

das =

3600 ‘DH,em,out

The floor is calculated from the heat
load P.emout Of the zone (the design heat
load shall be according to EN 12831) and
the design temperature difference 4Vdis.des

of the heating system:

. m3frop [mefh), (2)

C:p-Avgs des

ae:
¢ — NTOMA TeNNOEMHICTb, KK/kr-K;
p — TYCTUHA, KiiM3,;

Avgis dos — PO3PAxXyHKOBWIA nepenan Temnepa-
TYPW B CUCTEMI OnaneHxs, K.

[lepenan TUCKY 1Jig 30HU B poOOUIid
TOUIL[l BU3HAYAIOTh ONOPOM TPyOOIPOBO-
T1B (BKJIIOYaIO4YM KOMIIOHEHTH) Ta J07a-
TKOBHUMH ONOpaMy (HAMOUIbII BaXKJIMBI

nepepaxoBaHi HUXKYE):

where:
c is the specific heat capacity [kJ/kg K];

p is the density [kg/m];
Avgs des 18 design temperature difference [K].

The differential pressure for a zone
at the design point is determined by the
resistance in the pipes (including compo-
nents) and the additional resistances (the

most important are listed below):

APges = (14 Toomp) R Lmax + APHs +APcy +APzy +APG + AP app , K& [kPa], (3)

fe.
feomp — AOMA BTPAT TUCKY B MiCUEBMX Onopax;

R = nuTomi BTpaTH TMCKY B TpyOonpoeogi, KMalm;
Lmay — MakcumaneHa gosxuHa Tpybonoeogy
onasnBankHOrO KOHTYRY, M;

Apys — nepenag TUCKY B ONanioBansHoOMy
npunaai, kMNa;

Apoy — Nepenag TUCKY B PErYNIOBaNbHOMY
KnanaHi onansaneHoro npunaay, kla;

Apzy — Nepenan TUCKY B 30HaNbHOMY Knanai,
ka;

Apg — HanaBHWA Nepenag Tneky, kila;

AP app — NEpenaa TUCKY B AOAATKOBWX omopax,
kia.,
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where:

feomp 1S the resistance ratio of components;

Ris the pressure loss per m [kPa/m];

L max is the maximum pipe length of the heating
circuit [m];

Apys is the differential pressure of heating sur-
face [kPal];

Apcy s the differential pressure of control valve
for heating surface [kPal];

Apyy is the differential pressure of zone valves
[kPa];

Apg is the differential pressure of heat supply
[kPal];

Ap app is the differential pressure of additional
resistances [kPa).



6.3 JleranbHUii pO3paxXyHKOBHI1 MeTO/

6.3.1 Bxioni/euxioni oani

Bxiari gasi ana peransHoOro pospaxynkoaoro
MeTOoay HapeaeHi Hx4ye. Bl BOHKM € HacTUHOW
AeTankHNX NPOSKTHUX JaHNX:

Phydrdes — fiApasniyHa NOTYWHICTE y pobodi
Todli oMW, BT, Aky pospaxosyioTe 3a dopmy-
namu (1) Ta (2);

@t emout — DNPOEKTHE TEMNOBE HABAHTAXEHHS
30HK BianoeigHo A0 cTanaapTy EN 12831,

AVgis des — PO3PAXYHKOBWI nepenap Temne-
paTypu B TENNOPO3NOAINLHIA CKNAAoBIA cCUETEMK
B 30HI, K;

JICTY B EN 15316-2-3:2011
6.3 Detailed calculation method
6.3.1 Input/output data

The input data for the detailed calculation method
are listed below. These are all part of the detailed
project data:

Phyer.des — hydraulic power at the design point of
the zone [W] - by calculation according to Equa-
tions {1} and {2);

Ot om,out — d€8ign heat load of the zone accord-
ing to EN 12831,

Avgis ges — design temperature difference for the
distribution system in the zone [K],

17
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L hax — MakCMManoHa LOBXUHa TpyGonpoBoay
ONanioBaNbHOTO KOHTYPY 30HK, M;

Ap — nepenag TMCKY B KOHTYPI 30Hw, kI3,

By — oCepegHeHa HEnoBHOTA HABAHTaXEHHS
TENNOPO3INOAINLHOT CKAA0BOT CUCTEMM,
ropj an — ONANKBANLHWUA NEPiog y rognHax Ha pix,
roa/pix;
fg — nonpaposHri KoediLieHT, WO BPAaxXoByE pe-
ryRIoBaHHA TEMREpaTypn TENNOHOCIA HA BXOAI;
fyeT — NOMNPaBOYHMA KOEMILIEHT, WO BpaxoBye
CXeMY PO3BOOKWN CUCTEMM;
fsp — MONpasoYHMi KoediLieHT, WO BpaxoBye
nnowly HarpisankHoT NOBEPXHI;
fg — NONpaBodHUA KoedilieHT, WO BpaxoBye
rigpasnivyHy 30anNaHCOBAHICTL;
Bgis — KOSQIUIEHT BUKOPUCTAHHA eneprii npw
poboTi LMPKYRALUIRHOro HacoCa;
fn — nonpasodHul KoedilieHT, WO Bpaxosye
KKA.;
for — NonpaBouHMiA koeddillieHT, Lo BpaxoBye
YACTKOBE HABAHTAXEHHS,
fogp — NONPaBOMHUI KOEMILUEHT, L0 Bpaxosye
Bubip poboYoi ToMKNK;
f, — nonpaso4nniA koedilieHT, WO Bpaxosye TN
perynioBaHHA Hacoca.

Tun perynioBaHHa Hacoca.

MNpoekTHa TemnepaTtypa.

Tun onanieBanLHOMG NPUNaay.

3MiHHVA pexiam poSoTu.
BuxigHuM1 aHumn 0eTansHoro po3paxyHKoBOro
MeTony €.
Wi dis.auxan — PiHHa notpeba y popaTkosiit
eHeprii, kBT -roa/pik;
Wy dis aux,m — MiCA4Ha noTpeba y aoaaTKosii
eHeprii, kBT - roa/mic.;
Qu dis, aux,va — YTUNI3OBAHA B0OAATKOBA eHepris
B TENMOPO3NOAOINbHIA  CKNadoBii  CHUCTeMM,
KBT-rog/(vacosuii inTepeany,
Qi gis, aux, o1 ~ AOAATKOBA EHEPTIA, SIKY YTUNI3YIOTb
Ans onanendn, KBT-rog/{yacoewi iHtepsan).

6.3.2 PozpaxyHkoeull Mmemod

Piuny notTpedy y nopaTkoBiil eHeprii ANs UupKy-
NAUIRHAX HACOCIB BOASHUX CUCTEM OMANeHHA
PO3paxoByloTk 3a HOPMYROIC;

WH,d:’s,aux,an = WH,dfs,hyrd,an
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L max —maximum pipe length of the heating circuit
in the zone [m];

Ap ~ differential pressure of the circuit in the
zone [kPa);

Bais — Mmean part load of the distribution;
top,2n — heating hours per year [hiyear];

fg — correction factor for supply flow temperature
control;

fneT = correction factor for hydraulic networks;

fsp — correction factor for heating surface
dimensioning;

fug — correction factor for hydraulic balance;

e4is — expenditure energy factor for operation of
the circulation pump;

f, — cotrection factor for efficiency;
oy — correction factor for part load;
fogp— correction factor for design point selection;
f, = correction factor for the pump.

Type of pump control.

Design temperature level.

Heat emitter type.

Intermittent operation.
The output data of the detailed calculation method
are:

Wi dis aux,an — @0NUal auxiliary energy demand
[KWh/year];

Wy dis,aux,m — Monthly auxiliary energy demand
[kvWWh/month];

Q. dis, sux,rvo — FECOVEred auxiliary energy in the
distribution system [kWhi/time step]:

Qi dis,aux,rp! — TECOVerable auxiliary energy for
space heating [kWh/ime step].

6.3.2 Calfculation method

The annual auxiliary energy demand for circuia-
tion pumps for water based heating systems is
calculated by:

-84is » KBT-roa/pik [KWhiyear], (4)



ae:
Wy diseuxan — PiMHE NOTpeba y RoaaTkosii
eHeprii, KBT -rog/pik;

Wy dis hycran — PIMHA notpeba B rigpaBnidHii
eHepril, KBT-roa/pik;

84is — KoeDiUieHT BUTPaTH eneprii npu podoTi
LMPRYNALIAHOTO Hacoca.

MoTpeby B rigpaenivHiin eHepril Ang UWpKYns-
LiHMX HACOCIB CUCTEMW OMANEHHNA BU3HAYAI0TH
BUXOASYN 3 MAPABNIUHOT NOTYXKHOCTI Ppy e yos ¥
pobodil Touli, ocepeAHeHoT HENOBHOTA HABaH-
TAXEHHS TENNOPO3No4iNeHOT CKNaA0BOI CUCTEMN
Buis T KINbKOCT TOAWH ONAMOBanNbHOro nepiody
B 4acoBOMY iHTepBani fy, 4

Phyrd.des

1000 'ﬁdr‘s 'top,an fs

Wh dis.hyrd.an =
Je:
Pryardes — riapaBniuyda NOTYKHICTE ¥ pobodin
TOML 30HW, B,
Bgis — OCEpefHeHa HEnoBHOTA HAaBAHTAXEHHS
TENROPOINOAINLHOT CKNAAOBOT CUCTEMMK,
fop,an — ONAMIOBANEHNIA NEPIOA Y rOAUHEX 33 ik,
roa/pik;
fg = nonpasoYHUl KoeMILIEHT, WO BpaxoBye pe-
FyIIOBaHHA TeMNEPaTypy TEMNOHOCIA Ha BXOAE,
fyeT — NONPaBOYHKMA KOS(ILIEHT, L0 BpaxoBye
rigpaenivHy cxemy (posBoaKy),
fsp — NONPaBOYHNIA KOEILIEHT, WO BPaxoBye
NNOLLY HarpiBanbHoi NOBEPXHI;
fug — NONPaBOYHMA KOEMILIEHT, WO BpaxoBye
rigpasniyHy 36anaHcoBaHICTD,
f,pa — NMONPaBOUHNA KoedillieHT, Lo BPaxoBye
HAABHICTE YNPABMIHHA HACOCOM, YOYR0BaHUM ¥
TennoreHeparop.
Monpaeouki koedivieHTy f; , fyr Ta fgp BigHO-
CATb 40 HaibinbLl BAXKNMUWBKMX NapaMeTpie, Nos's-
3aHUX 3 pO3MIPOM CUCTeMM onanedHs, Koedi-
LieHT fyg Bpaxoeye rinpasnivHy 3dananHcosaxicTb
CUCTEMM OManeHHA.

MonpaBoyHni KOBMILIEHT fg pyy ANS TeAROre-
HepaTopie 3 ybygoBaHuM yNpaBniHHsM Hacoca
BPAXOBYE S3HWKEHHS 4acy poboTh BigHOCHO
onanipBansHoOro Nepioay.

JCTY b EN 15316-2-3:2011

where:

Wy gis aux.an — i the annual auxiliary energy de-
mand [kWtyear];

Wi dis,hyor.an — 15 the annual hydraulic energy de-
mand [kWhtfyear],

€4 — IS the expenditure energy factor for opera-
tion of circulation pump.

The hydraulic energy demand for the circulation
pumps in heating systems, is determined from the
hydraulic power at the design point (P4 ¢e5), the
mean part load of the distribution (By;5) and the
heating hours in the time step £, 4, :

Iver fsp fug o pi - KBT-rog/pik fkWhfyear], 5)

where:
Phydrdes — 18 the hydraulic power at design point
[W]:

Bais — is the mean part load of distribution;
fop,an — @re the heating hours per year [hiyear];

fy = is the correction factor for supply flow tem-
perature control;

fyer — is the correction factor for hydraulic net-
works;

fsp — is the correction factor for heafing surface
dimentioning;

frig —is the correction factor for hydraulic balance;

fe,pu— is the correction factor for generators with
integrated pump management.

The correction factors £ , fyz and fgp include the
most important parameters related to dimen-
sioning of the heating system. The factor f 5
takes into account the hydraulic balance of the
distribution system.

The correction factor fg py, for generators with in-
tegrated pump management, takes into account
the reduction of operation time in relation to the
heating time.
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6.3.3 Ilonpaeouni Koegiyicnmu
6.3.3.1 3acanvui nonoocenns
[TormpaBouHi kKoe(diliEHTH 3aCHOBaHI
Ha BEJWKIA KUTBKOCTI MOJICTIOBAaHb Pi3-
HUX PO3BOJIOK. [leski mompaBouHi koedi-
IIIEHTH HE MOXYTh OyTH 3MiHEH1 Oe3 3a-
MIHU MeToay po3paxyHKy. [lompaBouni
Koe(ilieHTH, K1 3aCHOBaHI Ha MPUITY-
HIEHHSIX, MOXYTh OyTH 3MIHEH] Ha HaIllO-
HAJILHOMY piBHI y oaatkax (muB. A. 1.3).
6.3.3.2 Ilonpasounuii  koeghiyienm
fs, wo epaxoeye pecymosanns memnepa-
mypu menioHoCis Had 8X00i.
£=1

s~ | - xoeiIieHT AJII CUCTEM 3 pe-

T'YJIOBaHHSIM 3a IMOTOJJHUMHU YMOBaMU;

fs - xoedimienT 115 crcTeM 6e3 pe-
TYJIIOBaHHS 3a TIOTOAHUMH YMOBAaMH
(TOOTO 3 MOCTIMHOI TEMIIEPATYpPOIO TEM-
JIOHOCIs1) 200 TIPU 3HAYHO 3aBUIICHIN Te-
MIIEpATypl TEMJIOHOCISI MOPIBHSAHO 3 MOT-

piOHOIO0 BHM3HAYAIOTh 3TIJIHO 3 rpadikom,

IIPE/ICTaBIICHUM Ha PUCYHKY 2.
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6.3.3 Correction factors

6.3.3.1 General

The correction factors are based on
a wide range of simulations of different
networks. Some of the correction factors
can not be changed without changing the
method. Correction factors, which are
based on assumptions, may be changed
on a national level in a national annex
(see A.1.3).

6.3.3.2 Correction factor for supply

flow temperature control s

fs=1 - for systems with out door
temperature compensation;

fs - see Figure 2, for systems wi-
thoutdoor temperature compensation (i.e.
constant flow temperature) or very much

higher flow temperature than necessary.
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1.00

0.95

0.90

0:85
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0.75

No3xaku:
1 — nonpaeoyHniA koedilieHT £y ;
2 — nnowa Nepiworo NOBepxy Ay, M%;

200 400 600 800 1000
2

Key:
1 = correction factor f; ;
2 — ground plan Ay, m?;

3 ~ xapaxkrepucTvka TEMNEPaTYPU TENNOHOCIA 3 — flow temperature characteristics

PucyHok 2 — Monpasodnni koedilieHT f; ANA TENNOHOCIA 3 NOCTIHHOK TeMNepaTypor Ta TennoHocIA
31 3HAYHO IABULLEHOID TEMNEPATYPOID
Figure 2 — Correction factor f for constant flow temperature and very muchhigher flow temperature

6.3.3.3 Monpasouxull Koegiyienm fygr, wo spa- 6.3.3.3 Cormrection factor for hydratilic net-works
Xo8ye CxeMy po3e00KU cucmemu, fyer

fyer = 1 — koedilieHT ANK ABOTPYOHOT rOPU3OH- fyer = 1 for a two-pipe ring line horizontal layou
TanbHO! cXemu (Ha KOKHOMY noBepci); (on each floor);

fuer — KoeMiLieHT ANA iHWUX TUNIE PO3IBOAKM fuer see Table 1 for other types of layout.

npepcrasneHo B Tabnuui 1.

Ta6umus 2 - [TonpaBounuii KoedilieHT fuer, 1110 BpaXOBY€E CXEMY PO3BOAKH CHCTEMH

Table2 - Correction factor fxer for hydraulic network
Cxema po3BOAKHU Bbynunox Ha ofiHY ciM'to Kutnosuit OyauHOK
Network design One family house Dwellings
JIBoTpyOHAa
2 - pipe system
[TepumeTpasibHa 1,0 1,0
Ring line
Beptukanbaa 0,93 0,92
Ascending-pipe
[IpomeHeBa 0,98 0,98
Star - shaped

[TpomeHeBy CXeMy BiIHOCATH TAKOK The star-shaped network design is
JIO MJUIOTOBOT CUCTEMH OTIAJIEHHS. also valid for floor heating systems.

Jns OXHOTPYOHHX CHCTEM OmaleH- For one-pipe heating systems, the

HA onpaBoHuii KoedittienT WET BusHA-  correction factor fer is given by:

YaloTh AK:
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fNET= 8,6 ' kbld" + D.?, (6)

Ae:
ky,, = KoedillieHT 3aTikaHHs.

6.3.3.4 IMonpasoyrud Koegbiuiem fgp , Wo epa-
X08Y¢€ oWy HazpieansHOF ROBEDXMI,

fop = 1 npy nnowi, WO BiaNosinae NPOSKTHOMY
TENNOBOMY HABAHTAMEHHID;

fgp = 0,96 y sunagky, SIKILO HasBHE nepesu-
LL{eHHA ANOLWI HArPiIBaNLHOT NOBEPXHI.

6.3.3.5 lMonpasoyruil koegiuienm fyg , o epaxo-
aye 2idpaeniyHy 3banaHcosaricme (Oue. A.1.3).

6.3.3.6 [lonpasounuil koegiyicum fgpy . WO
apaxosye HareHicMp ynpasmnHs Hacocom, yby-
Jdoganum 8 mennoeenepamop (Que. A.1.3).

6.3.4 Koeghiuiecnm eumpamu enepeii
6.3.4.1 3acanvni nonosicernns

JIJIs OIIIHKK YMOB YacTKOBOI'O Ha-

BaHTa)KCHHS Ta KOHTPOJIIO €(EKTUBHOCTI

UPKYJSLINHOTO Hacoca KoedilieHT BH-

TpaTH €Heprii BU3HAYAIOTh, SIK:

where:
Ky, — is the ratio of flow over the heat emitter to
flow in the ring.

6.3.3.4 Correction factor for heating surface
dimensioning fsp

fsp= 1 for dimensioning according to design heat
load;

fsp = 0,96 in case of additional over-sizing of the
heating surfaces.

6.3.3.5 Correction factor for hydraulic balance
fug. See A.1.3.

6.3.3.6 Correction factor for generators with inte-
grated pump management fg pyy. See A.1.3.

6.3.4 Expenditure energy factor

6.3.4.1 General

For assessment of partial load con-
ditions and control performance of the
circulation pump, the expenditure energy

factor is determined by:

eqgis =Ty Tor Tesp fo (7)

ae:
fy — MONPaBOYHUA KOSCPILIEHT, WO BpaxoBye
K.K.A4.;

fo; = nonpasovHUIA KoediiEHT, WO BpaxoBye
napaMeTpy YacTKOBOIQ HABAHTaMEHHS;

fosp — NonApasoqHni KoedilieHT, 1o Bpaxosye
suBip poBo4oT TouKK,

f. — NoNpaBoYHUA KOoE(iLWEHT, WO BpaxoBye
cnocit peryniBaHHN Hacocom.

3aBISKY UM YOTUPHOM MONPaBOYHUM
Koe(IllEHTaM KOE(ILIEHT BUTPATH €HEeprii
BPaxoBY€ HAHOUTBIIT BaKIIMBI BIUIMBOBI (haK-
TOpY Ha €HeprornoTpedy, BKIFOYAFOUM KOHC-
TPYKIIO, €(PEeKTUBHICTP HAacoca, HEMOBHE
HABaHTAKCHHS Ta peryaroBaHHs. Di3mdne

CIIBBIIHOIIICHHS [TOKA3aHO Ha PUCYHKY 3.

where:
fn is the correction factor for efficiency;

fy is the correction factor for part load;

fosp is the correction factor for design point selec-
tion;
f, is the correction factor for control.

With these four correction factors,
the expenditure energy factor take into
account the most important influences on
the energy demand, representing the de-
sign, the efficiency of the pump, the part
load and the control. The physical rela-

tions are shown in Figure 3.
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1 \
11
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'?13 17
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!
; 18
: 19
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3

Moznaku (Key): 1 - Hanip H, m (pressure head H [m]); 2 = noTyxHicTe Py, BT (power P, [W)); 3 - BuTpaTa, M3rog

(flow rate [m3/h]); 4 ~ Homax i 3= Hpmp: 6= Haes, 7= Hpp 8= Prygrdes: 9 = Pp 10 -5,

12=Pp; 0313 =Pt pmprers 14 =V, 15 -V 1 16 = fp =

19 ~fp = _ P
Bdes -, al, pmp

fomp 1= Pef,pmp,max '
'De* pmp

ef, pmp, ref

PPL.C 18 -F =Pel,pmp,ref :

17 =1 =
psp Pryar, des

hyadr, des

PucyHok 3 — KoedbiuieHT BuTpaTh erepril — dislyHa iHTeépnpeTauis nonpasodvHuX kKoeditjeHTis
Figure 3 — Expenditure energy factor — physical interpretation of the correction factors

6.3.4.2 [lonpasounuii Koegiyichm

b Wo 8paxoBye K.K.O.

[TonpaBouHuii KOEPIlIEHT, IO Bpa-
XOBY€ K.K.J., BU3HAYAIOTh K BIJHOIICH-
HSI MK TTOYaTKOBOKO BXIJTHOIO MOTYKHIC-
TIO B poOOYIM TOYIl Ta TiJPaBIIYHOIO

MOTYXHICTIO B poO0Uiii TOUIIL:

6.3.4.2 Correction factor for effi-
ciency

The correction factor for efficiency
is given by the relation between the ref-
erence power input at the design point
and the hydraulic power at the design

point:
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iz Pel,pmp,ref ] (8)
F%ydr.des

NoyaTKoBy BXiAHY NOTYXHICTL POIPAXOBYIOTE 33
riApaBniYHUMK XapaKTEPUCTUKAMK HACcoca:

Pol. pmp,ref = Fhydr des| 1,25 ‘{

6.3.4.3 [Ilonpasounuii roegiyicnm
fev o epaxosye napamempu wacmroso-
20 HABAHMANHCEHHS

[TonpaBouHMil KOEPILIEHT, IO Bpa-
XOBY€E TMapamMeTpu YacCTKOBOTO HaBaHTa-
’KCHHSI, BU3HAYA€ 3HUKEHHS K.K.JI. Haco-
ca TpH WOTO YaCTKOBOMY HAaBAaHTAKCHHI.
Takox BiH BpaxoBY€ TipaBiidyHi Xapak-
TEPUCTUKHA HEPEryJhOBAaHOTO Hacoca.
BrumB 49acTKOBOrO HaBaHTOKEHHS Ha
TpyOONPOBIJIHY CUCTEMY Ta Ha MOTPeOy
B TipaBIIYHIA €Heprii BpaxOBaHO oOce-
PEIHEHOI0 HETOBHOTOI0 HABAHTAXKEHHS
TETJIOPO3MOAUIHPHOI CKJIa0BOT CHCTEMH

Bais 3rinHO 3 6.3.2.

24

The reference power input is calculated by means
of the hydraulic characteristics of the pump:

200
A hydr des

0.5
] , BT [W]. (9

6.3.4.3 Correction factor for part

load fr

The correction factor for part load
takes into account the reduction of pump
efficiency by partial load. It also takes
into account the hydraulic characteristics
of non-controlled pumps. The impact of
the partial load on the pipe system, and
thus on the hydraulic energy demand, is
taken into account by the mean part load
of the distribution ##s , according to
6.3.2.
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01 02 03 04 05 06 07 08 09 1.0

No3xaxki:

1 — nenpasoqHAA KoedilienT fa; |

2 — ocepefHeHa HenoBHOTA HABAHTAKEHHA TEnno-
PO3NOAINEHOT CKNAA0BOT CUCTEMM P i,

3 — ocepefHeHe CriBBIAHOWEHHA YacTKOBOrD RABaH-
TaweHHA PLR.

2
Key:
1 — correction factor fz; |
2 —mean part load of distribution ;.;
3 — mean part load ratio (PLR).

PucyHok 4 — NonpaesodHui koedilieHT AN YaCTKOBOrG HABAHTAXEHHA HACOCA
Figure 4 - Correction factor for part load of the pump

6.3.4.4 [lonpasounuii roeghiyienm
Tesp, w0 epaxoesye eubip pobouoi mouxu

[TonpaBounuii koedinienT 'psp, mo
BpPaxoBYye€

BUOIp poOOYOi TOYKH, BU3HAYAIOTH
SK BIJHOIICHHS MiX (DAKTHUYHOIO BXIJI-
HOIO MOTYXHICTIO HACOCA Ta TOYATKOBOIO

BX1JTHOIO MOTYKHICTIO B pOOOY1H TOYII:

6.3.4.4 Correction factor for design
point selection fese

The correction factor for design
point selection frse is given by the rela-
tion between the actual power input of
the pump and the reference power input

at the design point:

For
fosp = #J”E_ , (10)
ol pmp,rof
ae: where;
Pe;’pmp — (hakTUiHAa BXifiHa NOTYKHICTL Hacoca B Pei pmp — is the actual power input of pump at de-
poSouif Touui, BT, sigh point [W];

Pt pmp, ref — NOYATKOBA BXiAHA NOTYXHICTL Hacoca
& poboyii Touwj, Br.

6.3.4.5 flonpasovyruld koedghiyienm f. . Wwo epa-
XO8YE MU PeeynoearnHa HaCoocoM:

f, = 1 4nA HeperynkoBaHNX HACOCIB;

f~ AN perynbosaHNX HAcocis (PUCYHOK 5).

Pot smp.rei — 1S the reference power input of pump
at design point [W].

6.3.4.6 Correction factor for control of the pump f,

f, = 1 for non-controlied pumps;
f.— see Figure 5 for controlled pumps.
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10 ,
] 3/____,_...
0.9 e
. //
/ L~ 4
0.8+ /’
1 0.7 / ,/
06 //
05
] 5
0.4 ;
1 2 3 4 5 6 7 8

MNoaxakn:

1 — nonpaeoqHWiA koedilieHy £, , WO Bpaxosye TWN
peryniosatHR HacoCOM;

Z_Pef,pmp,max/Pef, pmp

3 = ADonst-PEIYTIOBAHHS;

4 = ADya-PEMYNIOBANHA;

5 = perynioBaHHA HacocoM

Key:
1 — correction factor for control of the pump f;

2- Pei. pmp.max/Pef,pmp;
3 = APgonge-control;

4 = Apyas-contral;

5 = pump control

Pucynok 5 — lNonpaBodHnii KoedilieHT ANA perynoBaHHA HacocoMm
Figure & — Caorrection factor for contral of the pump

PerymntoBaHHsI HACOCOM 3a TIOCTIHUM
HeperaioM TUCKY 3abe3reuye 1el nepemnaj
MOCTIMHKM, IO BIATOBIIAE TPOEKTHOMY
3HAUYEHHIO Y BCbOMY Jiara3oHl 3MiHH BHU-
Tpatu. PerymroBaHHs 3a 3MIHHUM Tiepera-
JIOM TUCKY 3MIHIOE Tepenaj TUCKY Hacoca
BiJI TIPOEKTHOTO 3HAYEHHS MPU MPOCKTHIM
BUTPATI JI0 MOJIOBUHU MPOEKTHOTO Teperna-
1y TUCKY TIpY HYJIbOBIM BUTpATI.

SKI1I0 HACTIHHHMM TeTUIOreHepaTop 3
yOyJIOBaHMM  pEryjibOBaHUM HACOCOM
Ma€e MOJAYJIbOBAHE PETYJIIOBaHHS Haco-
COM 3aJIe)KHO BiJl PI3HUII TeMIIepaTypu
TEIMJIOHOCIA B MOJaBajJIbHOMY Ta 3BOPOT-

HOMY TPyOOIPOBOJIaX, TO OMPABOYHUI

The constant differential pressure
control of the pump, keeps the differen-
tial pressure of the pump constant at the
design value within the whole flow area.
The variable differential pressure control
varies the differential pressure of the
pump from the design value at design
flow to often half of the design value at
zero flow.

If a wall hanging generator, with in-
tegrated pump management, has a mod-
ulation control of the pump depending on
the

supply and return, then the correction

temperature difference between

factor APvari is valid.
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koedimieHT APveri € IiiCHUM.

6.3.5 3minnuit pesrcum pooomu 6.3.5 Intermittent operation

3MiHHHNA pPEXUM poOOTH Mae TpH For intermittent operation, there are
pi3Hi (a3u (prCyHOK 6): three different phases (see Figure 6):

- YEeprOBHIA; - set back mode;

- (opcoBaHui; - boost period;

- HOpMAaJIbHHMI. - regular mode.

e

;
H
-3 4 5 -1 8
2
Moanaku: Key:
1 — vemnepartypa NpUMILLEHHS, 1 ~room temperafure;
2 —vac; 2 —time;
3 — uBproBuA pexnm; 3 - setback;
4 — HoOpCOBaHNIA PENIAM; 4 - boost;
5 — HOPMANBHWA PEXIM; 5 —regular mode;
6 = BUXiZ Ha YEeProsui pexinm & — set backt

PucyHok 6 ~ ®a3n aMiHHOro pexumy po6oTu
Figure 6 — Intermittent aperation, phases
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PiuHy notpeby y 4OAATKOBIA eHeprii AnA 3MiH-
HOMQ peXMMy poboTH BUIHAYAIOTL AK CYMY A0NO0-
MiXKHOT eHepriT a5 KOXHOT hasn pexmnmy:

The annual auxiliary energy demand for intermit-
tent operation is given by the sum of auxitiary en-
ergy demand for each phase:

WH,dﬁs,aux,an,.-‘m = WH,dr‘s,aux,an,reg * WH,dfs,aux,an,sefb + WH,d:’s,aux,an,boosr ) kBT -I'O.D.fpll{ [kWh’: year]' (1 1)

Ans HopManwbHoro pexmmy pobotn noTpedy y
OOAATKOEIA eHepril BM3HAYaWTL 3a hopmy-
now {4) y 6.3.2 Ta MHOXaTb 1T Ha KoegiUeHT
yacy k. , AXMA € NponopLUilHWM Yacy HopMarsb-
HOTO PEXVMY:

Wi dis, aux,an,reg = Kr * Wi dis hyaran

Y yeprosomy pexumi HeoOXigHO PO3PIBHATHU:

—~ BIZKMIOMEHHA, Ana skere notpeba y aopar-
KOBi eHeprii anA HAcoca € HYNLOROW
WH,d:’s,aux,an,reg = 0; o .

—~ 3HWKEHHSt TemnepaTypyu nNpW  MiHIMARBHIGR
WBKMBKOCTE Hacoca. Konu Hacos npaue Ha
MiKiManbHux obepTax, Moro NOTYXHICTL NPUIA-
MaKTb NOCTIMHOK Ta BU3HAYEIOTb, AK

For the regular mode operation, the auxiliary en-
ergy demand is determined from Equation {4) in
6.3.2 and by multiplication with a time factor for
the proportional time of regular mode operation,
Ky
Bais « KBT -rog/pik [kWhiyear] . (12)

For the set back operation, it is necessary to dis-

tinguish between:

— turn off mode, for which the auxiliary en-
ergy demand of the pump is zero -
WH. dis,aux,an,reg — 0;

- set back of supply temperature and minimum
speed of the pump. When the pump is ope-
rated at minimum speed, the power is as-
sumed to be constant as follows:

Pe!,pmp,setb =03 - Pei,pmp,max , BT [\N], (13)

a notpeby y AORATKOBIN eHeprii BU3HAYAIOTb
LLUMAXOM MHOXEHHA Ha KoedilieHT vacy K, |
AKMA € NPONOPLIAHNM Yacy YEproBoro PEXUMY:

WH,dis.aux,an.serb = kse{b :

-~ YEpProBUi pexdM Ha rnogadi. Axwo Tepmope-
rynaropu He 3abesneuyyloTh 3HDKEHHN TEM-
nepaTypi B LbOMY PEXUMI, TO ROFO KOMMNEH-
CYIOTb 3HIKEHHAM TemnepaTypu TENNoHOGEA
Ha nogadt, | norpeba y AOAATKOBIA eHeprii
He ameHWyeTbest. s Lboro TUNy 4eprosoro
pexuMy noTpeby y 000aTKOBIA eHeprii pos-
paxo8yKTh TaK CaMo, AK | AN HOPManNbHOTO.

MonpasoyHKiA  KoedilieHT, WO BpaxoBye TWN

PErynioBaHHA HacocoM, cnig npuimatn f, = 1y

BUNaAKY perynioBaHHs 3a TeMNepaTypoto npymi-

LWEHHS 3 NOCTIMHUM PEXUMOM (HEMAE DI3HULL MixX

HOPMANBHUM Ta “eprosum). Y BUNAOKy perynw-

BAHHS TemnepaTypy 3a 4YeproBUM Pexumom f,

3anexuTh Big THNY PEryniOBaHHA HaGOCOM

(pucyHok 5).

Ans poboty y hopcoBaHOMyY PexUMi NOTYXHICTL

Pe,_pmp’boost DOPIBHKIE MNOTYKHOCTI Pejrpmp_dss ¥
poBosin Touuj.

28

Pet, pmp,seth
1000

and the auxiliary energy demand is determined
by multiplication with a time factor for the propor-
tional time of set back operation, Kgy,:

“lop.an + KBT-rog/pik [kWhiyear] | {(14)

— set back of supply temperature. If thermostatic
valves in this mode are not set back, the flow
compensates the lower supply temperature
and the auxiliary energy demand is not re-
duced. For this type of set back operation, the
auxiliary energy demand is calculated as for
regular mode operation,

The correction factor for control to be applied is
f. = 1 in case of room temperature control with
constant value (no changes between regular
mode and set back mode). In case of room tem-
perature control with set back, f, depends on the
type of pump control (see Figure 5).

For the boost mode operation, the power
Pt omp.boost is equal to the power Pef, pmp, des at the
design point.



Motpeby y popatkosii eHeprii npn poboti y
dOPCOBAHOMY  PEXUMi  BUZHAYAKTb  LWIAXOM
MHOXEHHA Ha KoedilieHT Jacy k, , Ak € npo-
NOPUiiHAM Yacy poBoTun y hopcoBaHOMy pexumi:

W =k

H dis atx.anboost b 1000
Koediuient dacy moxe Oy pO3PaxoBaHiim
BiANOBIZHO A0 CNIBRIAHOWEHHSA Nepioais qYacy.
KoedbitieHT yacy HopmanbHoOro pexumy K, Bigo-
Opaxae KinbkicTb roguH poboTi y 3BUMARHOMY
pexumi ¢, - i3 3aranbHof KnbKoCTi roauy nepiogy
vacy {p (nepiog Moxe cknagatu foby, TWKEeHs,
Micaub abo pik);

Koedpilient yacy dpopcosaHoro pexumy k, Bigo-
Bpaxae KinbKICTe roAnH poboTH ¥ hopcoBaHoMy
PEXUMI i3 3arancHel KiNeKOCTi rogud nepioay
vacy fp . 3aseuvalt, kinsKicTe roamH poboti y
thopcoBanomy pexmmi cknagae roguHy abo agi
3a aoby, ako BpaTtu cepeaHe 3HadeHHR 3a piK,
TO MOXHA pPO3paxyBaTth 3riAHO 3i CTAHAAPTOM
EN ISO 13790

kb - top.boost )

tp

KoediuieHT 4acy 4eproBoro pexumy Ky, Bi-
pobpaxae Kinbkicte roguH poSoTi y Yeprosomy
pexuMi i3 saranbHol KiNbKOCTI roguH nepiogy .
Jacy ip Ta BU3HAYAECTLCA 33 KoediuieHTamun K,
Ta kg

ksetb =1 _kr

6.4 BinxujeHHd BiJx 1eTaJLHOTO
PO3PaxXyHKOBOT0 METOIY

VY neskux BUNAIKax CIIiJl BPaXxOBY-
BaTH BIIXWJICHHS BiJ JIETAIBHOTO po3pa-
XYHKOBOTO METOJTY:

- OJHOTPYOHI CHCTEMHU OTIAJICHHS.
3aranpHa BHUTpaTa B OMNATIOBAILHOMY

KOHTYpI Ta Hacocl € noctiiiHoro. Hacoc

F ol, pmp boost

JCTY b EN 15316-2-3:2011

The auxiliary energy demand for the boost mode
operation is determined by multiplication with a
time factor for the proportional time of boost mode
operation, &

“top,an + KBT-roa/pik [kWhiyear]. (15)

The time factors ¢can be calculated according to
ratios of time periods.

The regular mode time factor, k., expresses
the number of hours of regular mode operations
top,r PEX total number of hours per time period &
(period could be day, week, month or year):

(16)

The boost mode time factor, k , expresses the
number of hours of boost mode operation per total
number of hours per time period ¢s. The number of
hours of boost mode operation is typically one or
two hours per day, as an average over the year,
and may be calculated in accordance with
EN 1S0O13790:

(17)

The set back mode factor, kg, , expresses
the number of hours of set back mode operation
per total number of hours per time period f- and
is determined from k_and kj:

(18)

6.4 Deviations from the detailed
calculation method

For some applications, deviations
from the detailed calculation method are
taken into account:

One-pipe heating systems. The total
flow in the heating circuit and in the

pump is constant. The pump is always

29



JCTY b EN 15316-2-3:2011
3aBXIM Mpaioe B podouiid Touri. Oce-
pEeIHEHa HETOBHOTA HAaBAaHTAXKEHHS TeTI-
JIOPO3NOJIIBHOI  CKJIaJ0BOI  CUCTEMHU
Bais=1.

- IEPEITyCKHI KJIallaHU.

[lepemyckHi KjlaraHu 3aCTOCOBYIOTh
Ui 3a0€3MeUYeHHs MIHIMaJIbHOT BUTpaTH
yepe3 TerIoreHeparop abo 3aXHCTy Bif
MaKCHMaJbHOTO TIEpernaay THCKY B Oma-
JIOBAJIbBHOMY TIpwiiafil. Binkpurrs nepe-
MYCKHOIO KjamaHa 3a0e3leuyloTh B3ae-
MOY3TOJKEHICTIO MK BTPaTOI0 THUCKY B
CUCTEMI, XapaKTepUCTHKOIO Hacoca Ta
HACTPOMKOIO MEpPEenyCKHOro KJamaHa.
BmuiB Ha noTpeOy B ripaBiiuHId eHep-
rii Moke OyTH OIlIHEHUN IUIIXOM 3aCTO-
CYBaHHSI CKOPMI'OBAaHOI OCEPEIHEHOI He-

ITIOBHOTH HaBAaHTAXXCHHI Tennoposnoz[i-

JIBHOT CKJIAIOBOT CUCTEMH Pdis:

, Vi
Bais = Bais +(1-PBaig) - =2,

Aae:
Buis — ocepeaHeHa HENOBHOTA HABAHTAMEHHSA
TENNOPO3NOAINEHOT CKNAL0BOl CUCTEMM,

Vjos — POEKTHa 06’eMHa BuTpaTa, Mfroa;
Viyin — MiHiManbHa o6'eMHa surpara, m3/rog,

MinimanbHa ob'emHa suTpaTa BPaxoBye BUMOTH,
AKi NOB’A3AHI 3 TennoreHepaTopoM abo 3 Makcu-
MankLHo} BTPETOH THCKY B ONANKBANLHOMY
npvnagi.
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working at the design point. The mean

part load of distribution is Bas = 1.

- overflow valves.

Overflow valves are used to ensure
a minimum flow at the heat generator or
a maximum differential pressure at the
heat emitter. The function of the over-
flow valve is given by the interaction be-
tween the pressure loss of the system, the
characteristics of the pump and the set
point of the overflow valve. The influ-
ence on hydraulic energy demand can be
estimated by applying a correct mean

part load of distribution, Pais:

(19)

des

where.
Buis s the mean part load of distribution;

Vjes is the design volume flow [m3/h};
Vi, is the minimum volume flow [m%/h).

The minimum volume fiow takes into account the
requirements of the heat generator or the maxi-
mum pressure loss of the heat emitter,



6.5 Micssuna norpeda y 101aTKO-
Bill eHeprii

VY neraibHOMY pO3paxyHKOBOMY Me-
TOJI, SIK 1 y CIIPOILIEHOMY Ta TaOJIMYHOMY
METOJIaX BU3HAYAIOTh PIYHY MOTpedy y
TOJTAaTKOBIN €Heprii Wi dis.aux,an 33 Heo0-
X1JHOCTI BU3HAYAIOTh MICSAYHY TTOTpeOy y

J0JTaTKOBIM eHeprii 3a (opMyJIIOrO:

WH,d.-'s,aux,m = WH‘dfs,aux,an )

Bais,m *lop,m

JICTY B EN 15316-2-3:2011
6.5 Monthly auxiliary energy
demand
In the detailed calculation method,
as in the simplified and tabulated calcula-
tion methods, the annual auxiliary energy
demandWxdsauan is determined. Where
necessary, the monthly auxiliary energy

demand is calculated by:

, KBT-rog/micaue [kWh/month], (20)

Bd.-‘s,an ' ilcu::,zann

ne.

Baism — OCepeaHeHa HeNOBHOTA HABAHTANKEHHR
Tennopo3noginsHoi  CcKNaaoBOi  CUCTEMHU  3a
MicsLb,

Buis.an — OCEPEAHEHA HENOBHOTA HABAHTANEHHS
TENNOpPOo3NoRifibHOT CKNaAoBol cUCTEMU 3a PiK;

top'm — OonanwBansHWA nNepiod y roguHax 3a

MiCALL;
Lop an — ONANIOBANBHWIA NEPIOA Y roAMHAX 3a piK.
Po3paxyHoK By, HaBeneHo B 7.4,

6.6 lonaTrkoBa eHepris, AKy yTHu-
Ji3yIOTh

V¥ HacociB, 110 NpaLoTh B ONATIOBA-
JIbHUX KOHTYpPAax, YacTHHA JI0JAaTKOBOI €He-
prii nepexoauTs B TEIUIOBY eHeprito. OnHa
YaCTHHA TEIJIOBOI €HEprii HAAXOAUTh B PO-
3MOAUIbHY CKJIAZIOBY CHUCTEMH SIK TEIUIOTa,
110 MEPEAAETHCS 10 BOAU-TEIIOHOCIS. [HIIa
YaCTHHA TETUIOBOI €HEeprii BUKOPHUCTOBYETh-
Csl TIpY ONAJIEHHI SIK TEIUIOTa, L0 Tepesa-
€THCSI OTOUYIOUOMY TTOBITPIO.

YTumnizoBana n0maTkoBa €HEPris B

TEIIOPO3IOAUIBHIN CKIIaIOBIM CUCTEMH:

where:
Bais,m IS the mean part load of distribution for the
month;

Bais an 1S the mean part load of distribution for the
year;

topm 18 the heating hours per month;

lop.an 15 the heating hours per year.
Calculation of B¢ is givenin 7.4,

6.6 Recoverable auxiliary energy

For pumps operated in heating cir-
cuits, part of the auxiliary energy demand
is converted to thermal energy. One part
of the thermal energy is recovered in the
distribution system, as heat transferred to
the water, and another part of the thermal
energy is recoverable for space heating,

as heat transferred to the surrounding air.

Recovered auxiliary energy in the
distribution system:
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Qu, s, aux, rva = Faux bt - Wi dis,aux an » KBT -rof/pik [kWhiyear].

Ereprin, sky yTUnisylTs o158 onaneHHs:

Qi dis,au ot = (1= Fauent) WH,dis,aux,an » KBT-rog/pik [kWhiyear} ,

ae:
faux bt — KOSOIUIEHT, WO BpaxoBye AKOAATKOBY
SHEPrito, AKY YTUNI3YIOTb., 3HAYEeHHA Fyy b
HagegeHiB A.1.3.4,

7 PET'YJISIPHI TEIIVIOBTPATHU
TEIIOPO3MOALJIbHOI
CKJIAZOBOI CUCTEMH

7.1 3arajibHi M0JI0:KeHHS

PeryrnsipHi TErioBTpaTy TEILIOPO3MOI]-
JIBHOI CKJIJIOBOI CHCTEMHU 3aJI€XKaTh B Ce-
PEIHBOT TEMITEpaTypy TETUIOHOCIS B TOJIaBa-
JBHOMY Ta 3BOPOTHOMY TpPYOOIPOBOIAX, a
TAKOX BIJI TEMIIEPATYPH HABKOJIMILHBOIO CE-
penoBuia. Takoxk CyTTEBO BIUIMBA€E HA PeTy-
JISIpHI TETJIOBTPATH TUIT TETLIO130JIAITII.

7.2 leTajbHUH PO3PAXyHKOBMI
MeTOo/

7.2.1 Bxioni/euxioui oani

BximHi maHi 17151 JeTATBHOTO po3paxyH-
KOBOI'O METO/Ty Tpe/ICTaBleH! Hibk4e. Bei Bo-

HH € YaCTHMHOIO ACTAJIbHUX IMPOCKTHUX JaHMX:

L - posxuHa TpyGonposoay B 30Hi;

V¥ - niHianMA  koediuieHT Tennonepegavi,
Bt/(m-K), ans KoxHoro Tpyéonposoay B 30Hi;

6, — CepeaHs TeMnepaTypa TeNNOHOCIA B 30Hi, °C;

8; — TEMNepaTypPa HaBKOMUWHLOrO cCepefoBuLLa
B 30Hi (onanmoeaHi Ta Heonanweadi 0b'emn), °C;
top — OnanBansHWiA nepicq y roguHax, Wwo
fpUNAAAE Ha YacoBUWA iHTepBan, rofa/{4acoBuid
iHTepean).

KinbkicTe 3anipHo-perysioRancHol apmarypy T2
KpOHLITEMHIB NOBUHHA BYTU BpaxosaHa.
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(21}
Recoverable energy for space heating:
(22}

where
faux.m1 18 the factor for recoverable auxiliary en-
ergy. Values of £, 1, are given in A.1.3.4.

7 SYSTEM THERMAL LOSS
OF DISTRIBUTION SYSTEMS

7.1 General

The system thermal loss of a distri-
bution system depends on the mean tem-
perature of the supply and return and the
temperature of the surroundings. Also the
kind of insulation has an important influ-

ence on the system thermal loss.

7.2 Detailed calculation method

7.2.1 Input/output data

The input data for the detailed cal-
culation method are listed below. These
are all part of the detailed project data:

L —length of pipes in the zone;
¥ — linear thermal transmittance in Wim-K for
each pipe in the zone;

0, —mean medium temperature in the zone in °C;
6; — surrounding temperature in the zone (un-
heated and heated space) in °C;

top — heating hours in the time step in h/{time
step).

Number of valves and hangers taken info ac-
count.



BuxigHiumy gansmm 0eTanbHor po3paxyHkosore
MeToay €:

Qi dis is,an — PECYNAPHI TENNOBTPATU TENNOPO3-
NOAIMLHOK CKNaAoBOK cucTemMu, KBT -rog/pik;
Qg eis 1s,rpr — PETYNAPHI TEANOBTPATY, 5K yTUni-
3yl0Tb, ANA OnaneHHa 3oHW, KBT-rog/(4acoBwi
iHTepsan),

Qy gis,js,nrpt — PETYNAPHI TEMNOBTPATU B 30HI, AKi
He yTWnisyloTh, KBT-rog/(uacosuii intepean).
7.2.2 Poapaxyxxoauii Memod

TennoeTpath BCiX TPYSONPOBOAIB [ 3a YacoBMA
IHTEpBaN BU3HaAYaKTh, AK:

JCTY b EN 15316-2-3:2011

The output data of the detailed calculation method
are:

QH'd;SJS_an — annual system thermal loss of the
distribution system in the zone [kWhiyear];

Qu dis 1s,rpt — TECOVErable system thermal loss for
space heating in the zone [kWhiime step);

Qs dis, 1s,nept — WNFECOVErable system thermal in the
zone [kWhitime step].
7.2.2 Calculation method

The thermal losses for all of the pipes j in a time
step is given by:

Qugisisan = 2 PLj - Om =0, ;) -Lj -topan » KBT-roafpik [kWhiyear}, (23)
i
ne: where:
Y - niHidHWA  koediuieHT Temrnonepepadi, V¥ is the linear thermal transmittance in W/mK:
Bri(m-K);

8,, — CcepefxA TeMneparypa TENNOHOCIA B 30HI,
°C;

9; — TemnepaTypa HaBKOMULLHBOTO CEPenoBMLLA,
°C:

L — posxuHa Tpybonposoay, M,

J = ingexc, wo nozHavae Tpybonpoeoau 3 ogHa-
KOBHMIA MDAHNHHUMKM YMOBaMU,;

top’ an — ONAMNBANLHUA NEPIod ¥ roguHax 3a pix,
TOA/piK.

[na po3noginbHUx CKNAAeBMX CUCTEMW 3 OaHa-
KOBUM RiHIAHMM KoedilieHTOM Tennonepegadi,
OAHAKOBUMM cepeaHLo TEMNEPaTYpOD Tenno-
HOCIA Ta TEMNEPaTYPOK HABKONMILHBOIO cepe-
AOBULLA TENNOBTPATH BU3HAYAKOTb 33 CNpoLe-
HOW GOPMYNOK:

Qu dis.is.an = qu,dis,Is.an,j
i
pe:
QH dis,is.an,j — MATOMI TennosTpat TpySonpo-

BOZY B 3anNexHOCTi Big ‘¥, 0,, Ta 6;.

CepegHsi Temneparypa TeRNOHOCIA B onanw-
BaNbHOMY KOHTYPI Npw perymioBaHHi Temnepa-
TYpu B NogaBanbHOMy TpySONpoBoAi 3aneXHo
Bi ROTOAHWX YMOB 3anNeXWTb Bif OCepeAHEHOl
HENOBHOTU HaBAHTAKESHHA TeNAOPO3INOAINBHOT
CKNagoBol CUCTEMK Ta PI3HNLI MiX CepeaHbOoi
PO3pPaxyHKoBOK TemnepaTypold Tehnoeigaa-
BaneHo! ckNagoBOl CUCTEMM Ta TeMneparypoto
npumitieHHs. FospaxyHoK cepefHeoi Temnepa-
TYPU TENNOHOCIA HAReneHO y po3aini 8.

0, is the mean medium temperature in °C,;
0; is the surrounding temperature in °C;

L is the length of the pipe in m;

J is the index for pipes with the same boundary
conditions;

top.an 8 the heating hours in the time step in
hiyear.

For parts of the distribution system with the same
linear thermal transmittance, the same mean me-
dium temperature and the same surrounding tem-
perature, the thermal losses are given by a
shoiter term:

‘L -bopan » KBT-roa/pik [kWhiyear], (24)

where;

QH.dis,is,an,j 18 the thermal loss per length of
pipedepending on ‘¥, 8,, and §;.

The mean medium temperature of heating cir-
cuits, with outdoor temperature compensation of
the supply temperature, depends on the mean
part load of distribution and the temperature dif-
ference between mean emission system design
temperature and room temperature. Calculation
of the mean medium temperature is given in
Clause 8.
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TaknuMm YMHOM, TENNeBTPaTY No AOBXWHI TPYGOo-
npoBoay B 08'eMi 3 TeMnepaTypolo B; 3anexarts
8if ocepefHeHo! HeNOBHOTW HaBAHTAXEHHA Ten-
Nopo3nNoAiNeEHOT CKNIAAoBOT CUCTEMN Ta BU3HA-
YaTbCA, AK

Therefore, the thermal loss per length in a space
with surrounding temperature 8, , depends on the
mean part load of distribution and is given by:

d’H,dis,!s‘an,j(Bdi‘s) =¥ By Bais) = 0;5) KBT - rog/(m- pik) [kWh/(m -year)]. {25)

Tennopo3nodineHy CKNaaoBy CUCTEMW Xapaxre-

PUIYIOTE:

— TMOCTIHOKW TEMNEPATYPOID 0,,, L0 HE 3ane-
¥VTb Big ocepenHeHo! HENoOBHOTW HaBaH-
TAMEHHA TENNopoINoQiNbHOT CKNAAOBOT GNC-
TEMH,

— 3a7aHOH0 PIBHVLEID MK TEMMSRATYPAMU 0Na-
NIOB3HOTO Ta HeonantosaHoro ob’emie:

ABy =9

~ NiHiiiHMMK KoedilieHTaMn Tennonepeadi ¥
Ta ¥y no goexuHi TpySonposogis y onanio-
BAHWUX Ta HeonamoeaHux ob'cmax BignoOBIgHO,

TennoBTpaTV B HEON2NIOBAHUX 0B'€MaX BU3HA-
HawTe Sk PYHKUIK TENneaTpaT B ONanioBaHUX
of'emax (Tomy TennosTtpaTth y Tpybonposoaax
CNig po3paxoByBaTW NWLLIE OAMH Pa3 Ana YacTuH
3 OfiHAKOBUMU FPAHUYHUMKM YMOBAMU);

. . ¥
A1 dis,is,u.an Bais ) = 91 dis.ts,.an Bais) - '"(5“ +¥y -

Bupas y ayxkax chopmynn (27) moxe 6yt nos-
HaueHUM K KoeilieHT 1, .

Yy
fu=-Yay, .
=gt

Tenep TennoBTPaTV B HeonamoweaHux of’emax
3anexars TMbKM Bif TEnnoBTPaT ONaneaHux
ob'emis Ta koedidieHTa, AKMA MICTUTL CRiBBIg-
HOLWEHHSA MK PI3HUMK NiHIRHMMK KoedilieHTaMu
Tennonepeaayi Ta pisHULIO TeMnepatyp MK
OMNanBaHNMK Ta HEONANKBAHWMN 06 EMamu;

d‘H.dr’s, Is,u.an (Bd."s }= q-'H,dfs,Is.an (Bd."s)

Maioun cymapHi gosxuHu TpybonpoBogie pos-
NORINBHOI CKNAA0BOT CUCTEMMN B ONAMIOBAHUX Ly
Ta 8 HeonaneaHux L, of’emax 3 ogHakoBvMM
niHiRHMMK koediuienTamn Tennonapenayi B ona-
nwosaHux ¥ Ta B Heonamosanux ‘P ob'emax,
perynapHi TennoBTpaTk, Ak YTUAI3Y0Thb, BU3HAE-
HawTb, AK
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dH Jdis, Is.an (Bdt‘s )

ABy
GH dis,1s,an Bais )

For distribution systems characterized by:
— constant supply temperature 6,,, not depen-

ding on the mean part load of distribution,

— a given temperature difference between a
heated and an unheated space —

=0y, KIK]; (26)

- lingar thermal transmittance ¥ and ¥y per
length for pipes in heated and an unheated
spaces, respectively.

the thermal losses in unheated spaces are given
as a function of the thermal losses in heated
spaces (so the thermal losses of the pipes has to
be calculated only once for parts with the same
boundary conditions);

49y KB - rom/(M- pik) [Wh/(m-year)). (27)

The expression in the brackets of Equation (27)
can be written as a factor £, -

: (28)

And the thermal losses in unheated spaces de-
pend only on the thermal losses in heated spaces
and a factor, which contains the relation between
the different U-values per length and the tempera-
ture difference in heated and unheated spaces:

fyy , KBT-rogf{m - pik) [kWh/(m-year)). (29)

Given the sum of pipe length L, in heated spaces
and L, in unheated spaces, for parts of the distri-
bution system with the same values of linear ther-
mal transmittance W in heated spaces and ¥,
in unheated spaces, the recoverable part of the
system thermal loss is given by:



Ly
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fon =
W

Ly +—2.Ly 1+

H 7 U(

7.2.3 Tennoempamu 00noMir3cH0O20
00/1a0HaAHHA

PerynsapHi TemioBTpaTH PO3MOILITb-
HOI CKJIQJIOBOi CHCTEMH BHM3HAYalOTh HE
TUIBKH TEIJIOBTpaTaMH TPYOOIPOBO/IIB.
TemnoBTpatn y nmonmoMi>kKHOMY 00Jaj-
HaHHI, TAKOMY SIK 3alipHOPEryIOBaIbHA
apMaTypa Ta 3aco0M KpIIJICHHS, TaKOX
BpPaxOBYIOTb.

[Ipubnu3He BpaxyBaHHS TEIUIOBT-
paT B 3aco0ax KpIIUIEHHS 3/1HCHIOIOTh
nogaBaHHsIM 15 % exBiBaJIeHTHOI IOB-
XuHU TpyoOompoBoay. [Ipu BukopucTan-
HI CIEUIAJIbHUX TEIUI0130JbOBAaHUX 3aCO-
01B KpIIUJIEHHS, OMIp TeIUIoNepenayl SKux
JIOPIBHIOE OMOPY TEIIonepeaaydi Ternoi-
30J1A1111  TPyOOINpPOBOAY, JOJATKOBI TEM-
JIOBTpATH, TOB'sI3aH1 13 3aco0amu Kpir-
JICHHS, HE BPaXOBYIOTb.

Ipumitka. ExBiBajleHTHA TOBKHUHA
JUTSL 3aIipHO-PETYIIOBAILHOT apMaTypH,
BKJTFOUarouM (uiaHIll, HaBeaeHa B A.3.6.

(.24 Pecynapnui mennoempamu,
AKI yMuaizyioms ma He ymuJizyomas

VY onantoBaHUX MPUMIIICHHSIX TeIl-
JIOBTPATH TPYOOINPOBOIB MOXKYTh BUKO-

PUCTOBYBATUCH AJIA OITAJICHHA, TOMY X

(30)

ABy ]

em (Bd;’s) -9

7.2.3 Thermal losses of accesso-
ries

The system thermal loss of a distri-
bution system is not only given by the
thermal losses of the pipes. The thermal
losses of accessories such as valves and

hangers are also taken into account.

To take the thermal losses of han-
gers into account, an additional equiva-
lent pipe length of 15 % could be used as
an approximation. If special insulated
pipe hangers are used, with thermal resis-
tance equal to the one of the pipe insula-
tion, the additional thermal losses due to
the hangers' should not be taken into ac-
count.

Note: The equivalent length of
valves including flanges is given in
A.3.6.

7.2.4 Recoverable and un-
recoverable system thermal loss

In heated rooms, the thermal losses
of the pipes may be recovered for space

heating and is thus recoverable. In unheat-
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YTUII3YIOTh. Y HEONATIOBAaHUX MPUMI-
HICHHSX TETUIOBTPATH TPYyOOIPOBOIIB HE
YTUITI3YIOTb.

Maroun cymapHy JOBXHUHY TPyOOTI-
poBonis Lmi.ig onmamopannx 06'emax, pe-
TYJSIpHI TEIUIOBTPATH, SIKI YTHUII3YIOTh,
Qi dis.ts,mian 771S1 OTIAJIEHHS 33 YACOBHIA iH-

TCpBAJl BU3BHAYAIOTh, AK:

Qu dis,1s blan = ZdH,dis,fs.rbi,an.j 'Lrbf,j 'fop,an , KBT -roa/pik [kWhiyear].

J
Matoun cymapHy poexuHy TpyGonposoais L ;
¥ HeperyneosaHux abo HeonanweaHux ob'emax,
peryrapHi  TENNOBTPATH, AXi HE  YIWNI3YOTh,
Qg dis, 1s,nmpian  YIPOROBX 4ACOBOFO  iHTepBany
BU3HAYaOTE, AK;

QH gis, s nrblan = ZdH,dﬁs,.‘s,u,an,j ‘Lfs.j “topan kBT roa/pik [kKWhiyear].

J
1.2.5 3azancwi peaynapui mennosmpamu

3arancHi perynspHi TENNOBTPaTH BM3HAYAKTh,
aK;

QH dis.is.an = QH dis,is i an + QH s, is nrbi.an » KBT - roalpik [kWhiyear],

7.3 Po3paxyHok JiiHiliHOr0 Koei-
nieHTa rensonepenayi, Br/(m-K)

Jlinifinuii  koe(ilieHT TerJIonepe-
Jadl Teruio130-1b0BAaHUX TPYOOIPOBO/IIB
70 TOBITPSL 3 ypaxyBaHHSIM 3arajbHOTO
Koe(ilieHTa TErIoBiAayl, 0 BKIKOYAE
KOHBEKI[II0 Ta BUIPOMIHIOBaHHS 30BHi-

IITHBOI ITOBEPXH1, BU3HAYAIOTh, SK:
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ed rooms, the thermal losses of pipes are

not recoverable.

Given the sum of pipe length 4 in
heated spaces, the recoverable system
thermal loss for space heating of the time

step, Qudsismian, is calculated by:

(31)

Given the sum of pipe length L 5 j inuncontrolled
or unheated spaces, the unrecoverable system
thermal loss of the time step, Qu gis is arr,an + 1S
calculated by:

(32)

7.2.5 Total system thermal loss
The total system thermal loss is given by:

(33)

7.3 Calculation of linear thermal
transmittance [W/mK]

The linear thermal transmittance for
insulated pipes in air with a total heat
transfer coefficient including convection

and radiation at the outside is given by:
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Y= T | BT(M-K), [WImK]. (34)
1 d, 1
[In =2+
2-hp d; h,y-dg
ae: where:
d;, d, — BHYTPILHIKA giameTp (6e3 Tennoizonawii), d; . d; is the inner diameter (without insula-

30BHIWKIA piameTp TpyBonpoeoay (3 Tennoiso-
AALieo), M;

h,— 3aranbHWA koedilieHT TennoBiagayl 30BHILL-
HbOT NOBEPXHI (KOHBEKUIA Ta BAMPOMIHIOBAHNS),
Br/(m2 - K),

Ap — TENNONPOBIGHICTH TENNOI3ONALINHOTO MaTe-
piany, BT/(M-K).

Ona npuxosaHux TpySonposogie NiHiHW# koedi-
HieHT TennonepegaYi BUIHaAYa0ThL, AK:

n

tion),outer diameter of the pipe (with insulation)
(m];

h, is the outer total surface coefficient of heat
transfer (convection and radiation) [W/m?K);

Ap is the thermal conductivity of the insulation
{material) [W/mK).

For embedded pipes, the linear thermal transmit-
tance is given by:

lPem =

1 Llnd_a+_1_
2lkp O Ag
he:
z — mubuHa saxknapaHHs Tpybonposoay BiA
NOBEPXHI;
hg - TENnNONpoBIHICTL mMaTepiany, B AKWA
3aKknageHo Tpybonposig, Br/(m-K).

Ana HeTennoisonboBaHux TpybonposoaiB NiHiA-
HWA KoedilieHT Tennonepeaadi BU3HaYaTh, AK:

-

, Bri(m-K), [WimK], (35)

4z
da
where;
Z is the depth of pipe from surface;

Lg is the thermal conductivity of the embedded
material [W/mK].

For non-insulated pipes, the linear thermal trans-
mittance is given by:

Yoo = I , BT/(M-K) (W/mK], (36)
1 dpa
[Jn—=2
Z’KD dpl; ha 'dp‘a
e where:
dpi v Ay e — BHYTPIWHIA Ta 30BHILHIA AlameTpn dpir dp,a 1S the inner diameter, outer diameter of

Tpybonpoeoay, M;

Ap TennonpoBigHIcTL
TpyBonposoay, Br/(M?-K).
NpubnusHe 3HAYSHHA niHiiHOrO KoediuieHTa

Tennonepeaavi HeTennoizonboBaHnx Tpybonpo-
BOAIB BM3HAYAKTh, AK;

Matvepiany

Ypon =hg 7 dpa.

VY cucremMax OIAJEHHs 3arajbHUU
KOe(DILIEHT TEIUIOBI a4yl BHYTPIIIHbOI
MMOBEPXHI HE BPAXOBYIOTb.

Ipumirka. /onatkoBa iHopmarris

HaBeqieHa y cranaapTi 1SO 12241, Tumnosi

the pipe (m);

Lp is the thermal conductivity of the pipe (mate-
rial) [W/mK].

As an approximation, the linear thermal transmit-
tance for non-insulated pipes is given by:

B1/{m-K) [W/imK). &7

For heating systems, the inner total
heat transfer coefficient needs not to be
taken into account.

Note: Additional information can be
found in ISO 12241. Default values of

3/
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3HAYEHHS 3arajbHoOro KoedilieHTa Ter-
JIOBi//1a4i 30BHINIHBOI MMOBEPXHI HaBEE-
Hi B A.3.4.

7.4 Po3paxyHoOK ocepeqHeHOI He-
NMOBHOTH HABAHTAKEHHS TENJI0PO310-
JJIBHOI CKJIA0BOI CHCTEMH B 30HI

OcepenHeHy HEMOBHOTY HaBaHTa-
KEHHSI TeIIO-PO3NOAIIBHOI  CKIIAJOBOL

CHUCTCMHU BU3HAYAKOTh, AK:

Bais =

ae:

Q1 gis,out = KINBKICTL TENNOTU Ha BUXOAI PO3NO-
ONBHOT CKNAACBOI CUCTEMU 332 PO3PaXYHKOBUA
iHTepBan;

Dy, — HOMIHANbHa NOTYXXHICTb BCTAHOBIEHUX Y
30HI onansBancHWX npunagie abo npoexTHe
TEeNnoBe HaBaHTAXEHHA 30HW Ha eTani npoex-
TYBaHHA;

top— onaneansHWA nepion 30HW B FroQuHaX, WO
npuNagae Ha po3paxyHKoBWiA iHTepean.

8 PO3PAXYHOK TEMIIE-
PATYPHU B IIOJABAJIBHOMY TA
3BOPOTHOMY TPYBOIIPOBOJAX
3AJIEZKHO BIJI OCEPEJJTHEHOI
HEITIOBHOTU HABAHTAXEHHS
TEIJIOPO3MOALJIBHOI
CKJAJTOBOI CUCTEMH

8.1 TemoBHii po3paxyHoOK omna-
JIIOBAJIbHUX NPUWIAJIB

8.1.1 3acanvhi nonoicennsn

JIns TennoBOTO pPO3paxyHKy oma-

JIOBAJIBHUX MPHUIIAJIIB PO3MIISIIAI0Th TPU

38

Qu s, out
(Dem v top

outer surface coefficients of heat transfer

are given in A.3.4.

7.4 Calculation of mean part load
of distribution per zone
The mean part load of distribution is

given by:

(38)

where:
Qu gis, out 1S the heat output of the distribution sys-
tem per calculation interval;

®,, is the nominal power of the installed heat
emitters per zone or design heat load per zone at
design stage;

ton are the heating hours in the zone per calcula-
tion interval.

8 CALCULATION OF SUPPLY
AND RETURN TEMPERATURE
DEPENDING ON MEAN PART
LOAD OF DISTRIBUTION

8.1 Temperature calculation of
heat emitters

8.1.1 General

There are three basic cases for the

temperature calculation of heat emitters:



OCHOBHHX BHITAJIKH.

1. IMocriiiHe peryntoBaHHS 3aJ€KHO
BiJI MOTOJHUX YMOB (TOCTiiiHA BHUTpATa,
3MIHHA TEMIIEpaTypa).

2. IlocTtiiiHe perysatoBaHHS TEPMO-
peryisiTopaMu (HacTpolka TemmnepaTrypu
TETJIOHOCISI, 3MiHHA BUTPATa).

3. JIpomo3utiiitHe perynroBaHHs (3a-
3BHYAM 1€ peryJIOBaHHA KIMHATHHM
TEPMOCTATOM).

8.1.2 Ilocmiiine pezynweanusa 3a-
JIeHCHO 610 NO20OHUX YMOB

Jns  QyHKIIOHAJIBHUX CKJIQJIOBHX
CUCTEMHU, 110 3a0€3MeUyI0Th TeIIOBI1a-
4y, 3 TOCTIHHOIO BUTPATOIO Ta PEryJio-
BaHHAM TEMIIEpaTypHu 3aJI€KHO BiJ TIO-
TOJTHAX YMOB, TEMIIEpPaTypy B MOJaBajIb-
Homy 9s ta y 3BoporHomy 8 TpyGompo-
BOJAaX, a TAKOX CEPEAHIO0 TeMIEpaTypy
TernoHocis ¥m Bu3HavaroTh K QyHKIIO
OCEepeHEHOT HEMOBHOTH HABaHTAXEHHS
TETJIOPO3MOAUIBHOI CKIIAOBOI CHCTEMH

B KOXKHII 30HI:

JCTY b EN 15316-2-3:2011

1. Continuous control depending on
outdoor temperature (constant flow rate,
variable temperature);

2. Continuous control with thermos-
tatic valves (set flow temperature, varia-
ble flow rate);

3. On-Off operation (typical: room

thermostat control).

8.1.2 Continuous control depend-
ing on outdoor temperature

For emission subsystems with con-
stant flow rate and supply temperature
control depending on the outdoor tem-
perature, the supply temperature ®s and
the return temperature 8, as well as the
mean emission system temperature ©m,
are given as functions of the mean part

load of distribution in each zone:

39
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Om (Bais) = ABges Bl +0;, °C; (39)

05 Bais) = Os.des ~8:)-Bar +6;, °C; (40)

0, (Bas) =Or.ges —9)-Bge +8;, °C, (41)
ne: where:

Bgis — OCepeaHeHa HEnoBHOTA HABAHTAKEHHA
TEMNOPO3NOLINLHOT CKNAAOBOT B 30Hi;

ABgas = TEMNEPATYPHWA Hamip: PisHMLA MK
CEPeAHbOIO PO3PAXYHKOBOI TEMNEPaTypoLlo Ten-
noBigAaBanbHOT CKNaaoBol CUCTEMM Ta Temne-
paTypolo NnpuMilleHHs, °C:

ABges =

M — NOKA3HWK EKCNOHEeHTW TennoBiaAaBanbHO!
CKMadoBoi CUCTEMY; '

05 des — PO3ZpaxyHKoBa TemmnepaTypa B noja-
saneHoMy TpySonpesogi, °C;

0, ges — PO3pAxyHKOBA TemnepaTypa y 3BOPOT-
Homy TpySonpoeogi, °C;

6; — TeMnepaTypa NpuMilleHHs, °C.

MpumiTka, CTaHRAPTHI 3HAYEHHA NOKAIHWKA EKCno-

HEeHTH TennoeinfasansHol CKNAJOBOT CMCTEMU HaBe-
DeHi e A3T,

8.1.3 MMocmiiive peayniosaHHR mepmMo-
pezynamopamu

Ana DyHKUOHANBHX CKNAAOBUX CUCTEMY, LLO
3abeaneuyloTe TENNoBIRAaYY, 3 NOCTINHWUM pery-
noBanHaAM TepmoperynaTopamu (noctilina abo
YCTaHOBNKIBaHA TeMnepaTypa TennoHoCiA, 3MiH-
Ha BWTPATA), CEpeaHid Temneparypy onanwo-
BanbHWX NpUNagie b, BUIRAYAKTL, AK

em(Bcﬁs) = 'ﬁedes
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e +0
s,des . r.oes —9;, K [K], (42)

Bais is the part load of the distribution system in
the zone;

ADgs is the temperature difference in °C be-
tween mean emission system design temperature
and room temperature:

n is the exponent of the emission system;
B¢ ges I8 the design supply temperature in °C;
B, des I8 the design return temperature in °C;

8, is the room temperature in °C.

Note: Default values for the exponent of the heat
emission system are given in A.3.7.

8.1.3 Continuous controf with thermostatic
valves

For emission subsystems with continuous control
with thermostatic valves (constant or set flow tem-
perature, variable flow rate), the average temper-
ature of the emitters 0,, is given by:

‘Bga +98;.°C, (43)



he:

Bgis — OcepeflHEHa HENOBHOTA HaBAHTAXEHHA
TENNOPO3NORINEHOT CKNAadoBOol B 30HI;

ABges — TEMNEPaTYPHWA HARIP: PiSHMLA MK
cepeqHsOl MPOEKTHOK TemMnepaTypolos Tenno-
BianasanbHol CKNasoBol cUCTeMu Ta Temnepa-
TYpOK ApuUMieHHs, °C:

1 — NOKA3HWK EKCMOHEHTW TENNoBiAnaBaNLHO!
CKNAanosol CUCTEMK.

TemnepaTypa B NofaBanbHOMy TpYO6onposoai O
€ NPOeKTHOW abo HACTPOEHDID.

TemnepaTypy y 3BOpPOTHOMY TpyOOnNpoOBOSi BU3-
HaYyalTk, Ak

0, =max{2-9,,

8.1.4 feonozutiiline peeynioearina
KiIMHamHUM mepMocmamom

Y ubomy eunagky poboyi yMOBKM € Takumu ca-
MUMH, L0 I NPOSKTHI, TOMY!

93 = es,c:fes ,°C,

8, =0 ges » °C.

Mpumitea, TIpoexTHI YMOBWM MOMYTE 3MIHIOBATWUCH
3aneXHD Bif PO3paxyHKOBOrO iHTepeany.

8.2 BnuiuB 0ajinaca
SIKIO0  3aCTOCOBAHO PETYIIOBAHHS 3

Oaifrlacom, TeMmreparypa B 3BOPOTHOMY

TpyGonposozi & posnominmeHOro KoHTYpY B
iyioMy OyJie BHIIIE HDK TeMIleparypa ora-

JIIOBAJIBHOTO IIpUJ1aay, AKY BU3HA4YarOTh, SK:
0, =0f

ae:

V ~ BUTpaTa y poanodinbHomMy KOHTYpi Moxe 6yTu
NPOeXTHO a0 YCTaHOBNEHOID,

8¢ — TemnepaTypa B noaasaneHomy Tpybonpo-
BOAI PO3NOAINBLHOMO KOHTYPY, AKA € TaKoK CaMOK
K i B Mmarictpani Ta Ha niasogui go onank-
BAnNbLHOro Npunagy.

MNpuinagu Takmx KOHTYPIB HaeBedeHi Ha PUCYH-
Ky 7.

Os.d0s +9r des 8, KIK]
— T Y, 3

~05:9;), °C.

0,86 - @y &
V 1
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where: .

Bais is the part load of the distribution system in
the zone;

ABg4,s is the temperature difference in °C be-
tween mean emission system design temperature
and room temperature;

(44)
n is the exponent of the system.

The flow temperature 8, is the design or set
value.

The return temperature is given by;

(45)
8.1.4 On-off control with room thermostats

In this case, the operating conditions are the
same as the design conditions, that is:

(46)
(47)

Note: The design conditions may vary according to the
calculation interval,

8.2 Effect of by-pass connections

If there is a by-pass control, the re-
turn temperature of the distribution cir-
cuit ®r is generally higher than that of the

heat emitter and is given by:

C, (48)

where:

V is the distribution circuit flow rate, either the de-
sign value or the set value:

0, is the distribution circuit supply temperature,
which is the same as that of the mains and the
same as the heat emitter supply (flow) tempera-
ture.

Examples of such circuits are given in Figure 7.
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Wy
¥ Viis
Y Vem
eem,f
t 18 2
Bom.r
3
2
en:fa‘s,." 9cﬁ‘fs,r edis,r
lMo3xaku: Key:
1 — onanBaneHA Npunag; 1 = emitter;

2 — GanancyBanbHUA KnanaH;
3 — rpuxoaoevii peryniosaneHMiA knanaH

2 - balancing valve;
3 - three-way control valve

PucyHox 7 — [puknag posnofinbHUX KOHTYpPIB 3 Bannacom
Figure 7 — Sample by-pass type distribution circuits

8.3 BruiuB 3MilyBaJIbHOTO KJIa-

ImaHa

8.3 Effect of mixing valves

3a HasBHOCTI 3MIITYBAILHOTO KJIara- With a mixing valve circuit, return
Ha B KOHTYypi Temmeparypa y 380poTHoMy temperature of the distribution circuit -

Tpybonposoai & posnmopineHoro xourypy is the same as the heat emitter return

Oyzle Takow camoro, 10 ¥ TemmepaTrypa

MICJIS ONATIOBAIIBHOIO MPUJIAAY:

temperature:

8, =8gm,, 'C. (49)

Temnepatypa B noaasanbHomMy TpyBonpoBofi
pPO3INOAINBHOTO KOHTYRY 87 Oyae Takow camoro,
WO ¥ TeMNepaTypa B MaricTpansx, 1a Takow abo
BULLOK HiX y noaaeBanbHomy Tpybonpoeoal Ao
OfNANKBaNkHOro NpUNany.

BuTpaTy po3nogineHoro KoWTypy V (nogava 3
Maricrpanei) BU3HavanTL, AK:

V- 0,86 @y,
6s -0,
Mpuknasn Takux KOHTYpIB npenctasneni Ha
pucyHky 8.
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The distribution circuit supply temperature 95 is
the same as that of the mains and is higher than or
equal to the heat emitter supply (flow) tempera-
ture.

The distribution circuit flow V (supplied from the
mains} is given by:

, kifrag [ka/hl. (50}

Examples of such circuits are given in Figure 8.
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B ets.f

3
3
eem,]' ! eem,f |
1 }@ 1
Bapm,r Oem,r

9f.:hr's,r | edis,r
MNoanaxm; Key:
1 - onamoBanLHWA NpUnas; 1 - emitter;
2 - BanaHcyBaneHWi knanaH; 2 — balancing valve;
3 — TpUXOQOBWIA perynioBanbHUl KnanaH; 3 — three-way control valve.;
4 —~ perymopanbHWR KnanaH 4 - control valve

PucyHok 8 — Mpuknaau posnoginbHiX KOHTYPIB 3MilLYBANbHOTG THITY
Figure 8 — Sample mixing type distribution circuits

8.4 IlapanenbHe 3'€ATHAHHS PO3- 8.4 Parallel connection of
MOIITbHUX KOHTYPIiB distribution circuits
SIKIO € JeKiibKa  PO3MOIIIbHUX If there are several distribution cir-

KOHTYpIB 1, 3'€JHAHUX Pa3oM, pe3yibTy- CUits i connected together, the resulting
104y BHTpaTy Ta TemrepaTypy y 3Bopor- flow rate and return temperature are cal-
HOMY TpyOompoBoai po3paxoByioTh Ha- Culated as follows.
CTYIITHUM YHHOM.

Temmeparypa TEIUIOHOCIS € OJHA- The flow temperature is the same

KOBOO JUIs BCiX posnoauibHuX KoHTypiB:  for all distribution circuits:

Bgis,fi =Oais.r."C. (%)
3aranbHa BUTPaTa Ve € CYMOK BUTPAET yeix The total fiow rate V¢ is the sum of the flow rates
PO3NOAINLHUX KOHTYPIB! of the distribution circuits:

Vigis = 2 Vaisi » Mfrog [mP/h]. (52)
i
PeaynbTyloua TeMnepaTypa y 3BOPOTHOMY Tpy- The resulting return temperature 8 4 , ;o¢ IS given
Sonposoai 8 4 r 1ot OVEE: by:
0,86 ®yis out

Odis rtot =Oais s — °C. (53)

Viis

43



JCTY b EN 15316-2-3:2011

8.5 IlepBuHHI KOHTYpH

Jl11s1 cucTeM omajeHHs, B SKUX TEM-
nepaTypa y po3auIioBadi CUCTeMH abo y
0aKy-aKyMyJsiTOpi HE 3aJICKUTH BiJl TEM-
neparypu B I0JIaBaJIbHOMY TPyOOIpOBO-
Jll TEIUIOBI/IJIaBAJIbHOI CKJIAJIOBOI CUCTe-
MU, TEIUIOBTPATH TPYyOOIPOBOIIIB, IO
3HAXOASATHCS MDK TEIJIOTEHEpPaTOpOM Ta
0aKoM-aKy-MyJsITOPOM, CIiJ] PO3PAXOBY-
BaTH 32 MPOSKTHUMH JIAHUMHU.

Ipumitka. [IpoekTHI 1aHi MOXYTh

MaTH 3MIHHI 3HAYCHHS.
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8.5 Primary circuits

For heating systems, where the tem-
perature of the decoupling system or a
storage vessel does not depend on the
supply temperature of the emission sys-
tem, the thermal losses of the pipes be-
tween the heat generator and the storage
vessel has to be calculated with design

values.

Note: The design value may be a

variable value.



JOJATOK A
(TOB1AKOBHIN)
IEPEBAKHUM MMOPAIOK
PO3PAXYHKIB

A.1 CnpoiueHunii po3paxyHKOBHH Me-
TOJ BU3HAYEHHSI PiYHOI MOTPeOH y J10-
JAATKOBIl eHeprii

A.1.1 Bxioni/euxioni oani

JIist  cipoIeHOro  po3paxyHKOBOTO
METOJly Yy HalOUIbII BIAMOBIJHUX BHIA]I-
Kax MPUIUMAarOTh MPUITYIICHHS, SIKI 3MEH-
IIyIOTh TOTpedy B MOYATKOBUX JIaHUX
(HampuKJaa, TOBXKUHA TPYOOIIPOBOIY pPO-
3paxoBaHa MPUOJIM3HO, BUXOJIAYH 13 30B-
HIIIHIX po3MipiB OyaiBIl Ta MPUOIU3HOI
edekTUBHOCTI HacociB). et MeTo Moke
3aCTOCOBYBAaTUCh HAaBITH IMpPH BIIOMHUX
JIUIIIE JCSKUX BXITHUX JaHUX (3arajbHui
PO3paxXyHOK Ha paHHIX eTarax MpPOEKTY-
BaHHs). [lpunymenns, ski 3poOjeHi B
A.1.2 -A.1.5, MoxyTh OyTH 3MiHEHI Ha
HaI[lOHAJIbHOMY PIBHI 3 BHECEHHSIM LIUX
3MIH J0 HaI[lOHAJILHHUX JOJATKIB, OJHAK
PO3paxyHKOBUH METOJ, 110 HABEACHUU B
A.1.2.1,A.1.2.3, A.1.5 Ta A.1.6, nOBUHEH
3aCTOCOBYBATHUCH 0€3 3MiH.

BximgHl gaHi aj1s CHpOIIEHOTO PO3-
PaxyHKOBOI'O METOJIy HaBEJEHI HHUIXKYE.
Bci BOHU € 9aCTHHOIO JIeTaTbHUX MPOCK-

THUX JaHUX:

JACTVY b EN 15316-2-3:2011
ANNEX A

(informative)
PREFERRED PROCEDURES

A.1 Simplified calculation method for
determination of annual auxiliary
energy demand

A.1.1 Input/output data

For the simplified calculation me-
thod, some assumptions are made for the
most relevant cases, reducing the re-
quired input data (e.g. the lengths of
pipes are calculated by approximations
depending on the outer dimensions of the
building and efficiency of pumps is ap-
proximated). This method may be ap-
plied if only few data are available (in
general at an early stage of design). The
assumptions made in A.1.2 through A.1.5
may be changed on a national level in a
national annex, but the calculation me-
thod as given by A. 1.2.1, A.1.2.3, A15
and A.1.6 is to be applied.

The input data for the simplified
calculation method are listed below.
These are all part of the detailed project

data.
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Phyardes = TAPABNIMHE NOTYXHICTL ¥ NPOEKTHINA
TouWi 30HKU, BT, po3spaxoeyoTs 3rigHo 3 opmy-
namu (1) Ta {2);

@y omout — NPOEKTHE TENNOBE HEBAHTAXEHHS
30HW BiANOBIAHO Ao EN 12831;

AVgis dos — DNPOEKTHWA nepenag TeMNepaTypu
po3NOAINLHOT cKNAgoBRoT CUCTEMKM B 30HI, K;
Apyes ~ NEPENan TWCKY B KOHTYPI 30HM, K([la,
BU3HAYAIOTL 38 CMPOLLEHUM POIPAXYHKOM 3FAHO
3A1.22

Lyax — MakcumaneHa AosxuHa TpyGonposoay
ONanBaribHOTO KOHTYPY B 30hi, M;

Bugis — OCEpPEAHEHa HEeMOBHOTA HABAHTAXKEHHA
TENOPO3NOOINEHHS,

top.an — ONAMNIOBANLHUIA NEPIOA Y roanHaX 3a pik,
roAfpiK;

fyer — NONpaeodHKiA KoedilienT, Wo BpaxoBye
CXEMY POIBOAKM CUCTEMN;

fyg — DNONPaBOYHUA KoeqiLieHT, WO BpaxoBye
rigpasniyHy 36anaHCcoBaHICTb,

f&, Pt — MONPAROYHNIA KOSDILIEHT, LD BpaXoRYE
HAABHICTL YNPABMIHHA Hacocom, yBynopaHum y
TENNQFeHeNaTop,
faux',b, — KoedilieHT, WO BpaxoBye [OAATKOBY
eHeprito, Aky YyTUMI3yIoTh,
8qs — HOSDILiEHT BUTPATU eHepril Npu poboTi
UMPKYNSLIAROTO HAcoCa, AKWIA BUIHAYATL CNPOo-
WEHUM PO3PaXyYHKOM 3MaHo 3 A.1.4.

TWn perynioBaHHA Hacocom.

NpoexkTHa Temnepatypa.

Tvn onaneansHOro Nprnagy.

3miHHUA pexxiim poBoT.
BuxigHumun AAHUMW CRPOLLEHOMD PO3PaxXyHKO-
BOTD METOAY ©:
Wy dis,aux an — PIHHa notpeba y nopatkosin eqep-
rif, kBT -rop/pik;
Wy gis.aux,m — MiCAYHA noTpeba y [OAATKOBIA
exeprii, kBT .roa/mic.;
Qu s, aux,rvg = YTUNI30BAHA ANA ONANeHHA Ao-
[aTKoBa eHepris, kBT rog/(uacosud inTepean);
Qp dis.aux i — ACAABTKOBA €Hepris, AKy yTwnisy-
0Th ¥ TENNOPO3NOAINLHIA CKNAfoBid cucTemu,
KBT - rog/(4acoBuii iHTepean}.

A.1.2 PozpaxyHkoeull memod
A.1.2.1 NMompeba & zidpaeniuxii enepaif

OnA 3afgavux 3HauYeHb MONPaROYHUX  Koedi-
uigHTIB (Ta 3a ApunyweHHa, wo f - fsp = 1,0)
notpefa 8 rigpasniudin eHeprii Mowme GyTr
BUpaXeHa AK (PyHKUIR onanoeansHoro nepiogy,
WO NpUNaaac Ha iHTeépBan vYacy, Ta ocepegHeHol
HEMOBHOTH HABAHTAXKEHHA TENNOPO3NOAINEHHST:

R‘Jyrd,des

Wh dis hyrd.an = 1000

Phydrges — hydraulic power at the design point
for the zone [W] — by calculating according to
Equations (1) and (2);

@ omout — design heat load according to
EN 12831 of the zone,

Avgis ges — design temperature difference [K] for
the distribution in the zone;

Apges — different pressure of the circuit in the
zone [kPa] — by simplified calculation according
to A.1.2.2;

L nax = Maximum pipe length of the heating circuit
in the zone [m];

Bais —mean part load of distribution;

top.an — heating hours per year;

fue — correction factor for hydraulic networks;

g — correction factor for hydraulic balance;

fs.pir— correction factor for generators with inte-
grated pump management;

faux o1 — factor for recoverable auxiliary energy,

845 — expenditure energy factor for operation of
circulation pump - by simplified calculation ac-
cording to A.1.4.

Type of pump control.

Design temperature level.

Heat emitter type.

Infermittent operation.

The output data of the simplified calculation
method are:

Wi dis,aux.an — 8nnual auxiliary energy demand
[kWhiyear];
Wy dis aaxm — Monthly auxiliary energy demand

[kWh/month];
Qy gis. sux,vg — Fecovered auxiliary energy in the
distribution system [kWhitime step];

Qy gis aux vt — TeCOverable auxiliary energy for
space heating [kWh/time step).

A.1.2 Calculation method
A.1.2.1 Hydraulic energy demand

For given values of correction factors (and as-
suming £, - fgp = 1,0), the hydraulic energy de-
mand can be expressed as a function of heating
hours per time step and the mean part load of dis-
tribution:

“Bais “lop,an ‘TneT T Tapm - (A1)



[TonmpaBouHi KoediliEHTH HaBEACHI
B A.1.3. IlonpaBouHuii KoedirieHT fneT
10 BPaXOBY€E CXEMY PO3BOAKU CUCTEMH,
noTpiOeH TIMBKU IS TOTO, 100 BIApi3-
HUTH OJHOTPYOHY Ta ABOTPYOHY CHCTe-
MU OTaJICHHS.

A.1.2.2 Ilepenao mucky 6 pobouiil
mouyi

HaGmmwkene BU3HAUCHHS TIEpenany
TUCKY B po0OUiil TOULll MOXe OyTH 311~
CHEHE 3a JI0MOMOrol0 (piKCOBaHUX MHUTO-
MUX BTpaT THCKY B OMaJIOBaJIbHOMY KO-
HTypi (100 [1a/m) Ta moiti BTpaT THUCKY B
MICIIEBHUX OIOpax CHUCTEMH, SKy MpPHH-
MaroTe 0,3. 3MIHHUMH UISI BU3HA4YEHHS
nepenajgy TUCKY B poOOUli TOYIll TaKUM
YUHOM € TUTbKY HAMOLIbINA MPOTKHICTD
OTTAJTFOBAJILHOTO KOHTYPY B 30HI Ta BTpa-
TH TUCKY B TEIUIOBIIJaBAJIbHIN Ta TEMJIO-

reHepYyBaJIbHIM CKIAJOBUX CUCTEMU:

APges = 0:13'Lmax +2+ APrp T APg. kMa {kPa],

ae:

Linax = MAKCUMANBHA OBXMHA ONanioBankHoro
KOKTYPY, M;

APpy — BOAATKOBI BTPATM TUCKY B oncTemi
MigNorosoro onasneHus, ka;

Apg — BTPaTW TUCKY B Tennoreneparopl, kMa.

Take HabNKEHHS MOXe BUKOPUCTOBYBATVICH FK
¥ MEPBUHHMX, TAK | Y BTOPMHHIUX ONaitioBantHNX
KOHTYpax.

AKWwo nai Bia BUpOBHUKA NP0 A pry Talabo Apg
Heeigomi, MOXyTb ByTW BUKOPNCTAHI HacTyMHi
BHAYEHHR.

Aprp = 25 wWa, BKNOYaOUW 3aNipHO-perymnio-
BANbLHY APMATYRY Ta PO3NOAINBHUK;

Apg npencTasneHo B Tabnuyi A1

JICTY B EN 15316-2-3:2011

Correction factors are given in

A.1.3. The correction factor for hydraulic

networks et is only necessary to distin-

guish between one-pipe and two-pipe
heating systems.

A.1.2.2 Differential pressure at the
design point

An approximation for the differen-
tial pressure at the design point can be
made with a fixed pressure loss per
length of heating circuit (100 Pa/m) and
an additional pressure loss ratio for com-
ponents of 0,3. Variables for determining
the differential pressure at the design
point are thus only the maximum length
of the heating circuit in the zone and the
pressure losses of the heat emission sys-

tem and the heat generation system:

(A.2)

where:

Linax 18 the maximum length of the heating circuit
[m;

Apen is the additional pressure loss for floor
heating systems [kPaj;

Apg is the pressure loss of heat generators
[kPal.

This approximation is applicable for the primary
heating circuit as well as for the secondary heat-
ing circuit,

if the manufacture’s data for Ap-y andior Apg
is not available, the following default values can
be applied;

Apey = 25 kPa including valves and distributor;

Apg see Table A1,
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Tadauusa A.1 - Brpatu Tucky B TemioreHeparopax

Table A.1 - Pressure loss of heat generators

Tun Termnoreneparopa Apg | xIla

Type of heat generators [kW]
['enepatop BogoMicTkicTio Gimbmre 0,3 mv/kBT 1
Generator with water content > 0,31/kW

. . . 2
FeHep%Top BOJJOMICTKICTIO HEC MCHIIIE P em,out.max < 35 kBT [KW] 20 '(Vdes)
0,3 oM /xBT . >
Generator with water content<0,3 1/kW | “hemoutmax = 35 kBt [KW] 80
Ane: ' where;
®p om,out,max — MAKCUMATbHE TENNOBE HaBaHTa- ©p om,out,max 18 the maximum heat load [kW];
XeHHA, KBT;
Vjes — NPOEKTHA BATPaTA, M /rog. Vo5 — is the design flow [m3/h).
HanbinsLla AceXMHa OnanioBanbHoro KOHTYpY B The maximum length of the heating circuit in a
30Hi MOXe ByTu pospaxoBaHa NpUBNU3HO, BUXO- zone can be calculated approximately from the
DAY i3 30BHILLHIX pO3mipie 301y outer dimensions of the zone:
Ly

Linax =2-| Ly +7 +Nigy Pigy +lc 1. M[M], (A.3)
ne: where:;
L, - poBxwvHa 3onun (wacturmn Byaisni), m; L, is the length of the zone (part of building) [m];
Ly — WypkHa 30HK (HacTurn Byaisni), m, L is the width of the zone (part of building) [m};
Nigy — KiNbKICTE ONanioBaMux Nosepxis y 30HI Nig, is the number of heated floors in the zone
(wacTuHi Byaieniy; (part of buitding) [-];
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h 1y — CEPEANHS BUCOTA NOBEPXIB ¥ 30HI (HaCTUHI
Byaisni), m;

I, = 10 m ansa As0TPYGHOT CUCTeMU ONaneHHs,

I, = L; + Ly, Anst ogHOTPYBHOI cuctemu ona-
NEeHHs,

A.1.2.3 Nompeba y dodamkosil eHepaif

PiuHy noTpeby y nopatkosin enepriit Wy gis aux.an
BU3HAYK0TE BUXOAR4M 3 pivHoi noTpedu B rigpas-
niunia enepril Wy i nydran LWANAXOM MHOXEHHA
Ha KoediLieHT BUKOPUCTAHHR SHEPTIT &4, Biano-
BiaHO Ao copmynu (4) y 6.3.2. [inA cnpoweHoro
PO3PaxyHKeBOro MeTogy KoedilfeHT BuTpaTH
eHeprii Bu3HaYaTs 3a A.1.4.

A.1.3 MonpasoyHri koegpitienmu

A.1.3.1 lNonpasoynuil koegiuienm fysr, WO epa-
xoeye cxeMy PO3sOOKU CucCmemu.

fuer = 1 — AN BBOTPYOHUX CUCTEM ORANEHHS;
fuer=86 - Key * 0,7 — AnA oQHOTPYOHUX CUCTEM
onanexns, e ky, € BIAHOLIEHHAM BUTPETIt Yepes
onaniBantHWA Npunag A0 BWUTPaTH B CTOAKY
(NpunaaoBiii BITW).

A.1.3.2 Monpasoqnul koegiuienm fug, Wo epa-
xo8ye 2idpaeniyHy 3banancosaHicms;

fug = 1 — ana rigpagniyHo 36anaHCOBaHOT CUC-
TEMM;

fus = 1,15 — AnA rigpasniyHo HesGanaHCoBaHO!
cUCTEMM,

A1.3.3 Tonpasounuil koeidicHm fgpy , WO
8PAX0BYE HAABHICMb YNIPAGITIHHA HAcoCoM, YGy-
doganum 8 mennozeHepamop:

fepm=1— ANA CTAHARPTHOrO Tennorexeparopa
3 yNpasniHHAM, 3anexHWM Bif NorogHuX ymos
(YIy),

fe,pm = 0,75 — ANst HACTIHHOMO TENMOreHepaTopa
3 YNpaBAiHHAM, 3aNEXHWM Bif NOroAHWX YMOB
(YIyy,

fG'PM = 0,45 — AnA HACTIHHOrO TennoreHepaTopa
3 YNPaeniHHAM, 3aNeXHUM Big TemnepaTypu
npumiwexHs (YT).

A.1.3.4 Koegpiuienm £, »; , Wo epaxosye do-
damxoey eHepeito, AKY ymumniayioms:

faxrt = 0.739 = ONA  HeTennoisonboBaHoro
Hacoca,
founepr = 9,90 — ANA TENN0I3ONLOBAHOTO Hacoca,

JCTY b EN 15316-2-3:2011

he, 18 the mean height of the floors in the zone
(part of building) [m];

I. = 10 m for two-pipe heating systems;

I, = L +L for one-pipe heating systems.

A.1.2.3 Auxifiary energy demand

The annual auxiliary energy demand Wy, gis aux an
is determined from the annual hydraulic energy
demand Wy gic poaran By multiplication  with
the expenditure energy factor e, , according to
Equation (4)in 6.3.2. For the simplified calculation
method, the expenditure energy factor is given in
A14.

A.1.3 Correction factors

A.1.3.1 Correction factor for hydraulic networks
fneT

fuer = 1 for two-pipe heating systems;

fner= 8.8 <Ky, + 0,7 for one-pipe heating systems,
where kj, is the ratio of flow over the heat emitter
to flow in the ring;

A.1.3.2 Correction factor for hydrautic batance f. g
fug = 1 for hydraulic balanced systems;
fug = 1,15 for hydraulic non-balanced systems.

A.1.3.3 Correction factor for generators with inte-
grated pump management f pyy

f6,pm = 1 for outdoor temperature controlied stan-
dard generator (OTC);

fe.pm = 0,75 for outdoor temperature controlled
wall hanging generator (OTC);

fe.pm = 0,45 for room temperature controlied wall
hanging generator (RTC).

A.1.3.4 Recoverable auxiliary energy f,,, i
faux i = 0,75 for non-insulated pump;

foux,mi = 0.90 for insulated pump.
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A.1.4 Koegpiyienm eumpamu exepail A.1.4 Expenditure energy factor

Ona  cnpoweHoro  po3paxyHKesBore  Metogy For the simplified calculation method, the expen-

koeduilieHT BuTpaTM  eHeprii  oBYMCnIOTL diture energy factor is calculated similarly as the

nogidHo 40 JeTanboro PO3paxyHKoBOro MeToay detailed calculation method, according to Equa-
3rigHo 3 popmynow (7) v 6.3.4.1 Ta 3 HACTYNHUMK tion (7) in 6.3.4.1, with the following additional as-

[OAATKOBNMW NPUNYLWEHHIMU! sumptions:

— MOMpaBoYHWA KkoedpiuieHT . , Wo Bpaxosye — correction factor for contrel, | is determined
¢nocif ynpasniHHa HacoCoM, BUIHAHaKOTE 32 from Figure 5 with Py 00 max  Peipmp = 111
PUCYHKOM 5 NPU Py pmp max  Petpmp = 1:115

— nonpaeovHvi koedilieHT nns subopy pobo- - correction factor for design point selection fogp
4O TOuKM Tpgp = 1,15 (PUCYHOK 3); = 1,15 (see Figure 3);

~ kKA. Ty =¥, Tpgp; - efficiency factor f, =1 -fpgp!

— anpoxcumauifa rpadika K.K.4. Hacoca, — approximation of the efficiency curve of the

pump.

Takvm umHOM, chopMyna Ans koedilieHTa BUT- Thus, the expenditure energy factor is simplified

paTth eHeprii CHpOLLYETECA N0 BUIMARY. to:

ais =T '(Cm +Cp2 -B;,l). (A4)

Ae: where:

Cp1. Cpp — KOHCTAHTH, WO BU3HAYA0TE 3a Tab- Cp4 , Cpp are constant, according to Table A.2;

nuLeo A2,

Bgis — ocepenHeHa HenoBHOTA HaBAHTAXEHHS Bais is the mean part load of the distribution;

TENNOPOINOAINbHOT CKNAA0BOT CUCTEMM,

f, — KoediLieHT KOPUCHOT Ail, AKMA OBHMCNIOITD, f, is the mean efficiency factor, given by:

AK:

_ Fotomp_ (A5)
Phydr,o‘es
abo gna Hacocis, ANA AKUX 3HAYSHHA Fy o, or for two pumps where F; ., is not available:
HesigoMme:
fy = 1,25+[ﬁ—-] 1,5-b, (A.6)
Phydr,des

ge: b =1 ana Hoeux Gypieens Ta b = 2 ang Where b = 1 for new buildings and b = 2 for
Gyaisent, WO eKCnNyaryTeest, P ges 38- existing buildings, and Py, g 4es i given in W.
nawTb y BT,

Tabnuua A.2- 3HadverHA nocTinHmX Cpq , Cps ANA PO3PAXYHKY koediLlieHTa suTpaTu eHeprii
(crpoweHWA MeTon)

Table A2 - Constants Cp,, Cp, for calculation of the expenditure energy factor (simplified method)
PeryniosaHHa Hacoconm C c
Pump control i P2
Hacoc HeperynboBaHui 0.25 0,75
Pump not controlled
APeonst 0,75 0,25
Apvan' 0,90 0,1 0
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JUig iICHYIOYMX CHCTEM HaOJIMKEHO
KOPEKTHHMM € 3aCTOCYBAaHHS HOMIHAJIbHOI

Foipmp prasamoi Ha Hacoci.

MOTY>KHOCTI
(/11 HeperynpboBaHOTO HAcoca, IKHi Ma€e
OlIbIIIE HDK OAHY MIBUAKICTH, CIHiJ

Fet,pmp JUIS Ti€l MIBUJKOCTI, Ha

MpUMMaTH
SIKIM HACOC €KCILTyaTyIOTh).
A.1.5 3minnuii pexcum pooomu
JIJist  CHIPOIIIEHOTO PO3PaXyHKOBOTO
METOJIy 3aJal0ThCs KOE(PIIIEHTOM 4Yacy
dopcosanoro pexumy ¥ Ha piai 3 %, a
piuHy ToTpely y J0JaTKOBIN eHeprii BU-

3HAYAIOTh, SK:

JICTY B EN 15316-2-3:2011
For existing installation, it is ap-
proximately correct to use the power rat-
ing given on the label at the pump for
Fetomp. (In case of non-controlled pumps
with more than one speed level, Fei.ome
shall be taken from the speed level at
which the pump is operated).
A.1.5 Intermittent operation
For the simplified calculation me-
thod, the boost mode time factorksis as-
sumed to be 3 %, and the annual aux-

iliary energy demand is given by:

WH,dr's,aux,an,r’m = WH,d:‘s,aux,an '(kr +06 - ksefb+ kb) =

= WH,d."s,hydr.an * Cuis (kr+ 0,6 - ksetb + kb)- KBT-roa [kWh].

BiaminHicTe MK YacTUHamMu Qop-
MyJIM Ta BUpPa3aMu y AYKKaX CTaHOBUTH
Koe(ilieHT 30EpeKeHHS €Heprii mpu
3MIHHOMY PEXHMI1 pOOOTH.

Koedimientn vacy ciig po3paxoBy-
BaTH 3riaHO 3 6.3.5.

A.1.6 Micauna nompeoba y oooam-
Kogiil eHepeii ma 0ooamkoea eHepeli,
AKY ymunizyiomo

JI7isi  CTIpOIIIEHOTO  pO3PaxyHKOBOTO
METOJy MICSUHy MOTpely Yy 10AaTKOBii
€Heprii po3paxoByOTh 3riHO 3 6.5, a 1o-
JaTKOBY €HEPrito, SKy YTWII3yIOTh Ha

OMaJICHHsI (2 TaKOXX W YyTHII30BaHy J10/a-

TKOBY €HEPT1I0 B PO3MOAUTLHIN CKIIaIOBIH

(A7)

The difference between unity and
the expression in the brackets represents
the energy savings ratio by intermittent
operation.

The time factors should be calcu-
lated according to 6.3.5.

A.1.6 Monthly auxiliary energy
demand and recoverable auxiliary ener-
gy

For the simplified calculation me-
thod, the monthly auxiliary energy de-
mand is calculated according to 6.5 and
the recoverable auxiliary energy for
space heating (as well as the recovered
auxiliary energy in the distribution
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CUCTEMHU ), pO3PaXxOBYIOTh 3T1THO 3 6.6.

Koedimient, 1mo BpaxoBy€e T0IaTKOBY
EHEprito, SIKY YTHI3YIOTh, 1aHO B A.1.3.4.

A.2 Taban4Huii po3paxyHKOBHI
MeTO/I IJIsl BU3HAYEHHS PiYHOI NMOTpe-
0M y 101aTKOBIi1 eHeprii

A.2.1 Bxioni/euxioni oani

Bxigni maHl juis TaGIMYHOTO PO3-
PaxyHKOBOTO METOAY HAaBEICHI HIDKYE.
Bci BOHM € 9aCTHHOIO JIeTaTbHUX MPOCK-
THUX JIaHUX:

Az - TITIOIIA OMAIIOBAHOTO TIOBEPXY
B 30HI, M2,

Tun renepaTopa TEMIOTH.

Tun cucremu omaneHHs (OTHOTPY-
OHa, TBOTPYOHA).

Tum peryatoBaHHsS HACOCOM.

BuxiganMu manuMu i TaOJIMdHO-
ro PO3pPaxyHKOBOT'O METOY €:

Whidisauxan - piuna motpe6a y gomat-

KOBI eHeprii, KBT roa/pik;
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systems) is calculated according to 6.6.

The factor for recoverable auxiliary
energy is given in A.1.3.4.

A.2 Tabulated calculation method
for determination of annual auxiliary
energy demand

A.2.1 Input/output data

The input data for the tabulated cal-
culation method are listed below. These

are all part of the detailed project data.

Anz - heated floor area in the zone
[m?].
Type of heat generator.

One-pipe/two-pipe heating system.

Type of pump control

The output data of the tabulated cal-
culation method are:

Whiassucan - annual auxiliary energy
demand [kWh/year];



Wy gis.auxm — MicaHHa notpeba y goaaTkosii
eHeprii, kBT roaMic.;

Qi dis aux vg — YTUNIZ0BaHa A0AATKOBA eHepria
B 'Ténnbpoano,qianiﬁ cKnagoBin  cucTeMmu,
¥BT-rog/{uacosuii iHTepean);

Qu dis.aux. bt — ACAATKOBA €HEPriA, AKY yTuni-
3YI0Th B TEANOPQ3NOAINEHIN CKNaaoBii cuctemu,
kBT rog/(yacoeunii inTepsan).

TabnnuHnii poapaxyHkoBui Metoq ob’eaHye Bei
NIPUNYLIEHHA GNPOILSHOrO MeTody Ta 3abesne-
YYe 3 OeAKUMM JOSATKOBMMU NPUITYLLEHHAMM
ANS OKPEMUX TUMIB CMCTEM ONanekHs GUIHKY
piunol noTpeBu y nonaTtkoifl eHeprii. MoxyTb
6yTu poapobneri HauioHaneEHi 4OAATKUN 3 Heob-
xXigHumu TabnuuHuMy anadvesdHsaMu. [nA Bu3Ha-
YeHHA TabnuyHKux 3HaqeHb Ha HauioHanNbLHOMY
pieHi OCHOBY NOBWHEH CKNAZATH CNpoLeHUA pos-
paxyHKoBWiA MeToA, a Tabnuui noBuHHi 36epiraty
CTPYKTYPY, Npeacragnery e A.2.2. PisHi rpaHuyHi
YMOBW, AKi MOXYTb BYTH 3MiHeHi Ha HauioHanb-
HOMY piBHi, TakOX HaBepeHI B A.2.2,

A.2.2 PospaxyHkoeui memod, mabnauvni
3HaYeHHSA

Piysa notpeba y apopartkoeid eHeprif gaHa B

Tabnuui A.3. 3ravenHa Oynu pospaxcoBani 3a

cnpoweHum metoaom (aue. A1) 3 aeakuMuy

[00ATKOBUMW NPUNYLLEHHAMM:

—~ ocepefiHeHAa HEeNOBHOTA HaBaHTAaXeHHA Ten-
NOpO3NOAINLHOT CKAANoBOT cUCTEMN B4 = 0.4,

— OnaneBansHWUA NEPioa by, 4, = 5000 roa 3a pik;

— TIPOSKTHE TENNOoBe HABAHTKEHHS Ha 1 M?
Dy om out = 40 BT/m? (nosi Bypieni);

~ Ap, MPUAMAIDTL TAKOK, WO ACPIBHIOE NNOL|
30HM (OQWH HAcOC MakcuMym Ha 1000 wm?
30HW);

— ACBXWHA 30HW B 3aMEXHOCTI Big onansaHol
nnoti nosepxy: L, = 11,4 + 0,0059 - Ah’z;

— lUKPMHA 30HW B 3aNEXHOCTI Big onansaHo!
nnowinosepxy: Ly, =2,72 L, - In(A, ;) +6,62,

~ KiNBKICTb NOBEPXIB B 30HI:
Niew =Apz 1Ly - Ly):

— BWCOTA NoBepxy My, = 3 M.

JCTY b EN 15316-2-3:2011

Wi gis aux,m — monthly auxiliary energy demand
[kWh/month];

Qi gis, aux v — recovered auxiliary energy in the
distribution system [kW/ime step];

Qp gis.aux, o~ Treécoverable auxiliary energy for
space heating [kWh/time step).

The tabulated calculation method combines all
the assumptions of the simplified method and
provides, with additional assumptions for specific
types of heating systems, values for annual auxil-
iary energy demand. National annexes providing
tabulated values for this method may be elabo-
rated. The simplified calculation method shall
form the basis for determination of tabulated
values on a national level and the tables should
follew the same structure as in A.2.2. The various
boundary conditions, which may be changed ¢n a
natio-nal level, are given in A.2.2 as well,

A.2.2 Calcufation method, tabulated values

Annual auxiliary energy demand is given in
Table A.3. The values have been calculated from
the simplified method (see A.1) with some addi-
tional assumptions:

- mean part load of distribution By, =04,

- heating hours £, ., = 5000 hours per year,

— design heat load per m? &y o oue = 40 Wim?
{new buildings);

- Ay, = m? of the zone (one pump for a maxi-
mum of 1000 m per zone);

— length of the zone depending on the heated
floor area: L, = 11,4 + 0,0059 - A

- width of the zone depending on the heated
floor area: L, = 2,72 L; - In (A, ;) + 6,62;

~ number of floors in the zone:
Nioy =Ah,ZI(LL Lk

— floor height Ay, = 3 m.
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Tabaunus A.3 - Tabmmanuil po3paxyHKOBHUI METOJ] PIYHOI MOTPEOH y JOIATKOBIM €Heprii

Table A.3 - Annual auxiliary energy demand, tabulated calculation method

Piyna nmotpe6a y J0JaTKOBIl eHeprii “'Hdisaux,an, KBT rom/pik
Annual auxiliary energy demand, Wasauxan [kWh/year]
(for.an= 5000 roauH POGOTH OMANCHHS)
(fon.an= 5000 heating hours)
Phe | TeHeparopu 3i CTaHAGPTHUM |- . \
2l 2 . EHEPATOPH 31 3MEHIIICHUM 00'eMOM
M~ [m?] 06'eMOM BO/I oM
Generator with standard water Generator with smalla water volume
volume
JIBoTpyOHa cucteMa 3 pajiaropamu | [[BoTpyOHa cucTeMa 3 pajiiaTopaMu
Two-pipe-system with radiators Two-pipe-system with radiators
Turm peryatoBaHHsS HACOCOM: Tun perymaroBaHHsS HACOCOM:
Type of pump control: Type of pump control:
HEKEPOBaHUU HEKEPOBaHUU
pump not con- | APconst |  APyari pump Not CoN- | APeonst | APyari
trolled trolled
100 99 64 53 105 68 57
150 126 82 68 151 98 82
200 151 98 82 206 134 112
300 196 127 106 349 226 189
400 238 154 129 544 352 294
500 278 180 150 799 517 432
600 316 205 171 915 592 495
700 354 229 192 1021 661 553
800 391 253 211 1125 728 609
900 427 276 231 1226 794 664
1000 463 299 250 1326 858 718
JBoTpyOHa cuctema 3 mijuyiorouM | /[BoTpyOHa cuctema 3 mijioroBumM
OIIAJICHHAM OITAJICHHSM
Two-pipe-system with floor-heating| Two-pipe-system with floor-heating
Az | Turm peryntoBaHHsS HACOCOM: Tun perymaroBaHHsS HACOCOM:
M [m?] Type of pump control: Type of pump control:
HEKEPOBAHUU HEKEPOBAHUU
pump not con- | Apgenst APyari pump not CoNn- | Apeonst ADyari
trolled trolled
100 193 125 105 198 128 107
150 246 159 133 263 170 142
200 294 190 159 333 215 180
300 379 245 205 497 322 269
400 458 296 248 709 459 384
500 532 344 288 979 634 530
600 602 390 326 1122 726 607
700 671 434 363 1254 812 679
800 738 AT7 399 1384 895 749
900 803 520 435 1510 977 817
1000 867 561 469 1635 1058 885




Kinens Tabaum A.3
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OpnotpyOHa cuctema 3 pagiatopamu | OMHOTpYOHA cUCTEMA 3 pagiaTopaMu
One-pipe-system with radiators One-pipe-system with radiators
Anz 1 Tur peryatoBaHHsSI HACOCOM: Turm peryatoBaHHS HACOCOM:
v [17] Type of pump control: Type of pump control:
HEKEPOBaHUU HEKEPOBaHUU
pump not con- | Apeonst APyari pump Not con- | Apgonst APyari
trolled trolled
100 109 115
150 141 164
200 170 222
300 224 369
400 274 568
500 323 827
600 370 950
700 417 1063
800 463 1174
900 509 1283
1000 554 1390

JIns =101 KIJIBKOCT1 TOAMH OIaJTIO-
BaJILHOTO MEpioy 3a PiK HIXK Mpe/ICTaB-
neHa B Tabnuii A.3 piyHy noTpedy y 1o-
natkoBiit eneprii Whdsauman BH3HAYAIOTH
BUXOJSYHM 3 TaOJUYHUX 3HAYCHB, K1 Ha-
BeAcHl B TaOimi A.3, 3 MHOKCHHSIM 1X

F=topan ! 5000, ;1o fopan.

Ha Koe(DimieHT
ONaJIIOBaJIbHUM MEpioJ y TOANHAX 32 PIK,
roJi/piK.
BpaxyBanHsi 3MIHHOTO  pPEXKUMY
omajieHHs1 B piyHid moTpedi J0AaTKOBOI
eneprii Whdiseauxan 3iliCHIOIOTE 3a TaGIH-
YHUMH JIaHUMH, TIPEJACTaBICHUMH B Ta0-
auil A.3, INIIXOM MHOKEHHS 1X Ha KOe-

dirienr fm , aKuit BU3HAYAIOTH TaK:

For different number of heating
hours per year than given in Table A.3,
the annual auxiliary energy demand
Whasauman is determined from the tabu-
lated values in Table A.3 by multiplica-
tion with a factor 7= fopan /5000 \yhere
fpen is the number of heating hours per
year [h/year].

To take into account intermittent
heating, the annual auxiliary energy de-
mand Wh.isaux.an is determined for the ta-
bulated values in Table A.3 by multipli-
cation with a factor with a factor fim as

follows:
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- HopmanpHUIl pexum 3 06:00 mo
22:00 roa KoxHO1 100U Ta YeproBUi pe-
)KUM YIIPOJIOBXK pemTH dacy 'm=0,87;
SKII0O HAcOC BHMKHEHUW B YEPrOBOMY
pexuMI, tofim= 0,69:

- HopManbHui pexxum 3 06:00 no
22:00 rox 3 MOHEAUIKA IO M'SITHUIl Ta
YEProBUN PEXKUM YIIPOJIOBK PEIITH Yacy
fim=0,87: AKIIIO HACOC BUMKHEHHUI B yep-
rooMy pexxumi, To fim = 0,60.

A.2.3 Micauna nompeoba y oooam-
KOgill eHepelii ma 0odamkoea enepeis,
AKY YMUi3yons

Jist  TabIUYHOTO  PO3pPaXyHKOBOTO
METOAY MICSYHY NOTpedy y JO0JaTKOBI
eHeprii po3paxoByIOTh 3T1IHO 3 6.5.

st TabIUYHOTO  PO3PaxyHKOBOTO
METOJly YTHJII30BaHy J0JIaTKOBY €HEPrito
B PO3MOJIIBHIA CKJIAM0BIH CHCTEMHU BH-

3HAYAIOTh, SK:

QH,d;‘s,aux,rvd =0.75 - Wy dis aux.an » KBT-rod [KWh],

Ta AOAATKOBY EHEPrilo, AIKY YTUNI3YOTh AN ona-
NeHHA, BU3HAYaK0Tb SK.

QH,d.-'s,aux,rbI =025 WH,dfs,aux,an . KBT-rog, [kWh]
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-regular mode 06:00 - 22:00 h
every day and set back mode for the re-
maining time: fim = 0,87; if the pump is
turned off during the set back mode:
m=0,69;

- regular mode 06:00 - 22:00 h on
Monday - Friday and set back mode for
the remaining time: fim=0,87; if the pump
IS turned off during the set back mode:
fim=0,60.

A.2.3 Monthly auxiliary energy
demand and recoverable auxiliary ener-
gy

For the tabulated calculation me-
thod, the monthly auxiliary energy de-
mand is calculated according to 6.5.

For the tabulated calculation me-
thod, the recovered auxiliary energy in

the distribution system is given by:

(A.8)

and the recoverable auxiliary energy for space
heating is given by:

{A.9)



A.3 CnipoieHuii po3paxyHKOBH I
METO/I 1JIs1 BUBHAYEHHS PiYHMUX pery-
JIAPHUX TEIUIOBTPAT

A.3.1 Bxioni I euxioni oani

JIns cOpoIIeHOro POo3paxyHKOBOTO
METOJly B HaHOUIBII BiJMOBIIAJIbHUX BH-
MajKax 371HCHIOIOTh JIEeAKl MPUITYIICHHS,
K1 3HUXKYIOTH TOTPeOy B IMOYATKOBUX
JTaHuX (HAMPUKIAI, TOBXKHHA TPyOOMpo-
BOJIy poO3paxoBaHa MPUOIU3HO, BUXOJIS-
YM 13 30BHIMIHIX po3MipiB Oymismi). Lleit
METOJI MOXE€ 3aCTOCOBYBAaTHUCh, HaBITh
SKIIO BIJIOMI JIMIIE JedKl BXIIHI JaHl
(3arayibHMI pO3paxyHOK Ha paHHIX eTa-
nax MnpoekTtyBaHHA). llpumymienns, ski
3pobisieni B A.3.3...A.3.7, MOXyTb OyTH
3aMIiHEH1 Ha HalllOHAJIbHOMY pIBHI 3 BHE-
CEHHSAM [MX 3MIH [0 HAI[lOHAJILHUX 10-
JIaTKIB, OJIHAK PO3PAXyHKOBUU METO]I,
npencraBieHuii y A.3.2, MOBUHEH 3aCTO-
COBYBAaTHCh 0€3 3MiH.

Bxigni gaHi a1 COpOIIEHOTO Po3-
PaxyHKOBOTO METOAY HaBEACHI HIDKYE.
Bci BOHU € 4aCTHHOO JIeTaTbHUX MPOCK-

THUX JaHUX:

JICTY B EN 15316-2-3:2011

A.3 Simplified calculation method
for determination of annual system
thermal loss

A.3.1 Input | output data

For the simplified calculation me-
thod, some assumptions are made for the
most relevant cases, reducing the re-
quired input data (e.g. the lengths of
pipes are calculated by approximations
depending on the outer dimensions of the
building). This method may be applied if
only few data are available (in general at
an early stage of design). The assump-
tions made in A.3.3 through A.3.7 may
be changed on a national level in a na-
tional annex, but the calculation method

as given by A.3.2 is to be applied.

The input data for the simplified
calculation method are listed below.
These are all part of the detailed project

data:
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L; — ROBXUHA 30HW, M,

Ly — WUpNHa 30HU, M;

fyg,, — BUCOTA NOBEPXY B 30Hi, M,

N, — KiNbKICTS NOBEPXIB Y 30HI;

¥ — NiHiRHUA KoedilieHT Tennonepeaavi KOXHOT
HacTUHK pO3NOAINbHOT CKNAA0BOI CUCTEMW B 30HI
3a TabnuyHume gadnmu, Bt/(m - K);

8,, — CepeaHa Temnepatypa TEnnoHOCIA B 30HI,
°C:

04 — Temneparypa HaBKOMWHLOTO CepeaoBuLla
B 30Hi {OnanBaHwil Ta HeonanwBaHuil 0&'em),
°C:

top — onanBansHUA nepiog, Wo npunagae Ha

yacoBHiA iHTepBan, rog/{yacoBui iHTepean).

Cnif epaxyBaTh KiINbKICTb 3aNipHO-PeryniBanb-
HOT apMaTypu Ta 3acobis kpinneHHs.

BuxigHuMn gaHuMK  CNpPOLLEHOr0 PO3PAXYHKO-
BOro METOLY €:

Q gisis,en — PIHHI PErynapHi TennosTpaTtk Ten-
Nopo3NO[INBHOK CKNAAOBOK CUCTEMW B 30HI,
kBT -roa/pix;

Qy dis is.rbl an — PETYNAPHI TENNOBTPATH, AKi yTU-
Ri3yI0Th, ARA CNANeHHA 30HW, KBT -roa/pik;

Qg dis fs el an — HEYTMRNI30BAHI perynsipHi Tenno-
BTPATU B 30Hi, 9K He yTunisyiots, kBT - roa/pik.

A.3.2 Po3paxyunkoeuii memoo

Piuni perymnsipHi TEmJIOBTpaTH BU-
3HAYaIOTh 32 PO3PAaXyHKOBHM METOJIOM
3riHO 3 7.2.2 (175 1eTaabHOTO PO3paxy-
HKOBOTO METONY), SKHH CIPOIIYIOThH
IIUISIXOM  TIPUITYIICHh Ta HaOJIMKCHB,
MPEICTABICHUX HUXKYE.

PerynsapHi TennoBTpaTH, sIKI yTHIII-

3yIOTh Ta HE YTWUJI3YIOTh, BU3HAYAIOTh

3rigHo 3 7.2.4.
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L, —length of the zone [m};

L,y — width of the zone [m];

Ay, — height of the floor in the zone {m];
N, — number of floors in the zone;

¥ - tabulated U-Values per length for each part of
the distribution system in the zone [W/mK];

8, —mean medium temperature in the zone [°C};

6, — surrounding temperature in the zone (un-
heated and heated space) {°C];

t,p — heating hours in the time step [hitime step].

Number of valves and hangers taken into ac-
count.

The output data of the simplified calculation
method are:

Qy dis is. an — @pnual system thermal loss of the
distribution system in the zone [kWhiyearl];

QH dis.is, i an — Tecoverable system thermal loss
for space heating in the zone [kWh/year};

Qy disjsnotan — Unrecoverable system thermal
loss in the zone [kWh/year].

A.3.2 Calculation method

The annual system thermal loss is
determined from the calculation method
given in 7.2.2 (for the detailed calcula-
tion method), which is simplified through
the assumptions and approximations giv-
en in the following.

The recoverable and (unrecovera-
ble) system thermal losses are deter-

mined according to 7.2.4.



A3.3 Habauicene e6usnaueHus
0082cUHU MPYOONPOBOOY PO3NOOLTLHOT
CKJ1a00601 cucmemu 6 30Hi

JIns cOpoIIEHOr0 PO3PaXyHKOBOIO
METOy HaOJM)KEHO BU3HAYAIOTh JOBXKHU-

Hy TpyOompoBoay y OyxaiBiai abo 30HI

(pucyHok A.l), BUXOASYM 3 JTOBXKUHU L

Ta IIUPHHU W OymiBii a60 30HHU, BUCOTH
Nfev

noBepxy Mev Ta KiNbKOCTi IOBEpXiB

nuBuch Ta0mum A.4 ta A.5.

Moznakn:
Ly - poBxuHa TpyBonpoBoay MiX TENNOreHepaTopom
Ta croakamn. Lled (ropuacHTansHud) TpyGonposin
nmoxe ByTv posTalsoeaHWiA B HeonanweaxkKux (nigeart,
ropuwie) abo e onanioBaHux ob'emax;

L — DoBxwHa eepTukansHux TpyBonposoais {CTORKN).
Ui tpybonporogn moxyTe BYTW NpoknafeHi B byas-
AKX onanioeaHnx ob'emay, GinA 30BHIWHIX ¢TiH abo
BeepegvHi Gyaieni. ¥ HUX 3aBxgu UMPKYAIE Tenno-
HOCIW,

L4 = 3'epHypancHi Tpybonposoan (ayinu obe'azkm).
¥ uux TpybonpoBogax BATpaTa TennoHOCIH € perynso-
BAHOK TENNOBIARABANBHGID CKNAAOBOK CUCTEMU B
onanosanux ob'emax
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A.3.3 Approximation of the length

of pipes per zone in distribution systems

For the simplified calculation me-
thod, approximations of the length of the
pipes in a building or a zone (see Figu-
reA.1) are made, based on the length ()
and width (tw) of the building or a zone,
the floor height *ev and the number of
floors (Mew), see Table A.4 and Table A.5.

Ly pipe length between generator and vertical shafts
These {horizontal) pipes could be in unheated spaces
(basement, attic) or in heated spaces;

L g pipe length in shafts (e.g. vertical). These pipes are
either in heated spaces, in outside-walls or in the inside
of the building. The heating medium is always circulat.
ing;

L4 connection pipes. These pipes are flow controliec
by the emission system in heated spaces.

PucyHek A1 — Tunw TpyBONpoBoOAis TENMOPO3NCAINEHOT CKNAAGBOT CUCTEMU
Figure A.1 — Type of pipes in a distribution systems
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Tabauus A.4 - [lpuGnu3He BU3HAYCHHS JOBXUHU TPyOOIPOBOAIB (IBOTpYOHA Cuc-
TeMa OIaJICHHS)

Table A.4 - Approximation of pipe lengths (two-pipe heating systems)
Yactuna V
Pe- Onu- | (Bix teriore- | Yactuna S ' YactuHa A '
MapameTp 3yiIb- HMIIA | HEpaTopa o (BepTHUKaibH1 | (3'€qHYBaNIbHI
Values Tar | BEMI- CTOSIKIB) CTOSIKM)  |TPyOOIPOBO/IH)
Result| . PY. Part V (from | Part s (vertic- |Part A (connec-
Unit | the generator | al shafts) tion pipes)
to the shafts)

Cepenns Temnepary-
pa HaBKOJIHUIITHOTO 13 BiAIIOBIIHO
CepeIOBHINA °C | (respectively) 20 20
Mean surrounding 20
temperature
JloBxuHa TpyoOOIIpo-
BOJIIB TP PO3TalIy-
BaHHI CTOSIKIB O1J1s1 2-L; +0,01625x | 0,025.L -Lyy x
30BHIIIHIX CTiH L (m(m) x Ly L2, x Mgy “Niev 0.95-Ly Lw Nigy
Pipe length in case of
shafts in outside walls
JloBxuHa TpyOOIpO-
BOJIIB TP pO3TalIy-
BaHHI CTOAKI1B YCCPC- . g “
auHi OymiBi L, |m(m) 2:;'_ +E'03+2:X 0.32: L""NLW 0,55-L; -Lyy -Nigy
Pipe length in case of L tev " lev
shafts inside the
building

Tabauus A.5 - [IpubnrzHe BU3HAUCHHS TOBXKUHU TPyOONPOBOIiB (0JHOTPYOHA CHC-
TeMa OIaJICHHS)

Table A5 - Approximation of pipe length (one-pipe heating systems)
Yacrunaa V Yactuna A
Pe- Onu-| (Bix Terutore- |YactuHa S (Bep-|(3'ennyBanbHI
TapameTp 3y B HULST| HEPATOpa 0 | TUKAJBHI CTOSI- TpyOONnpoOBO-
Values Tar | BY CTOSIKIB) KH) _ TN
Result| MIPY Part VV (from | Parts (vertical | Part A_(con—
Unit | the generator shafts) nection
to the shafts) pipes)
JloBxuHa TpyOOIIpO-
BOJIIB TIPH PO3TaITy-
BaHHI CTOSIKIB ycepe- m | 2.1, +0,0325x 0,025 L Ly x
JuH1 Oy T1BITL L x;: -L, +6 X Moy Mgy + [0,1-L; Ly -Nigy
Pipe length in case of (m) L +2-(Ly +Ly) Ny
shafts inside the
building
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A.3.4 Tunoei 3HaveHHA 3a2aNLHO20 A.3.4 Defauit values of the outer total surface
koehiyienma mennoeiddayi coefficient of heat transfer (convection
308HIWHLOT ToBepXHi (KOHEEKUIA and radiation)
ma sunpoMiHio8aHHs)

h,— 3aransHui koedilieHT Tennosigaadi 308Hiw- h, — outer total surface coefficient of heat transfer

HBOT NoBepxHi (KOHBEKLIA Ta BUNPOMIHOBAHHSA), (convection and radiation) [W/m? K);

BY/(M2-K):

— AnA TennoisonsosaHux TpyBonpoeodie ~ value for insulated pipes = 8 Wim? K;

h, = 8 BT/(M?.K);
- Ans reTennoizonsoBaHnx Tpybonposoaie ~ value for un-insulated pipes = 14 W/m? K.

h, = 14 Bri(M2-K).

A.3.5 Ilpubnusne eusnauenns niHii- A.3.5 Approximation of ¥-values
H020 Koepiuyienma menionepeoayi ¥
JIst  CIIPOIIICHOTO  PO3PaxyHKOBOTO For simplified calculation method,
METO/ly MpHUOJM3HE BH3HAUCHHS ¥ BuKO- approximations of thew-values are made
HYIOTh Ul pi3HuX TumiB TpyoOomposomie for the different types of pipes (see Table

(tabmmrg A.6). i 3Hagenns € noctiiauvu.  A.6). These should be constant values.

Tadoauusa A.6 - Tumosi 3HaYeHHS JTiHIHHOTO KoediieHTa Terionepeaayi ¥,
Bt1/(m-K), 17151 HOBUX Ta iICHYyI0UUX OyaiBeNb
Table A.6 - Default values of linear thermal transmittance ¥ [W/mK] for new and

existing buildings

Pos3noainpHa cKki1agoBa CUCTEMH
Bik abo kirac OymiBmi Distribution part
Age or class of building Yactuna V | Hactuna S | Yactuna A
Part V Part S Part A
[Tounnaroun 3 1995 p. npuiimMaroTs, 110 TO-
BIIIMHA TETUIO130JIAII1T TPUOIM3HO JOPIBHIOE
30BHIITHBOMY J1aMeTpy TPyOOTIPOBOIY 0.2 03 04
From 1995 - assumed that insulation thick- ’ ’ ’
ness is approximately equal to pipe external
diameter
3 1980-1995 p. npuiimaroTh, 1110 TOBIIWHA
TEII0130JISII1T MPUOIN3HO TOPIBHIOE MOJI0-
BUHI 30BHIIITHBOTO JlIaMeTpa TPyOOTIPOBOTY 03 04 04
1980-1995 - assumed that insulation thick- ’ ’ ’
ness is approximately equal to half of pipe
external diameter
o 1980 p.
Up to 1980 04 04 04
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Kinenp Tabaumi 6

PosmoninpHa cKi1aioBa CUCTEMHU
Bik abo knac OymiBaii Distribution part
Age or class of building Yactuna V | Yactuna S | Yactuna A
Part V Part S Part A
HeremnoizonpoBani TpyOOIIpoBOIU
Non-insulated pipes
A<200 M? [m?] 1,0 1,0 1,0
200 M? [m“] < A<500 m* [m°] 2,0 2,0 2,0
A > 500 m° [m°] 3,0 3,0 3,0
3arajib-
TpyOonpoBoaH, MPOKIaeHi 0115 30BHIIIHIX HI/SIK1 yTH-
CTiH JT3YIOTH °
Pipes laid in external walls total/ reco-
verable®
30BHIIIIHI CTIHU HETEII0i301bOBaHi 1,35/0 80
External wall non-insulated
30BHIIIHI CTIHH 13 30BHIITHBOIO TEII0130-
JALIEI0 1,00/0,90
External wall external insulated
30BHIIIHI CTIHA HETEILIO130JIbOBaHI, ajie
MaroTh HU3bKHI KOeQIIIEHT Terionepeaayi
(U = 0,4 Br/(M*K)) 0,75/0,55
External without insulation but low thermal
transmittance (U = 0,4 W/m? K)
% (3aranbHi JOPiBHIOIOTH 3arajJbHAM TEILIOBTPATaM TPYOOIPOBOLY; AKi YTUII3YIOTh
-TEeIUIOBTPATH TPYyOOIIPOBOY, SIK1 YTHIII3YIOTh)
* (total = total thermal loss of the pipe, recoverable = recoverable thermal loss of
the pipe)

A.3.6 Exeisanrenmnua 006sxicuna 3a- A.3.6 Equivalent length of valves
nipHO-pe2yneanvHoi apmamypu
V 1abnuni 7 HaBeIEeHI 3HAYEHHS EK- Table A.7 provides the equivalent

BIBaJICHTHOI JIOBXKHHH samipao- length of valves, including flanges, de-

perymoBajibHOi apMaTypu, Bkarodaroun pending on the kind of insulation.
daHIll, y 3aJIeKHOCTI BIJl HasIBHOCTI Te-

TUTO130JIS1I.
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Tabauusa A.7 - ExBiBasieHTHa TOBXKHHA 3aMlipHO-PETYIIOBAIBHOI apMaTypu

Table A.7

- Equivalent length of valves

3anipHo-perynoBajgbHa
apmartypa, BKII0Yalouu

ExBiBasieHTHA 0BXKWHA, M | EXBiBasieHTHA TOBXKUHA,
(mametrpd <100 Mm)

M (miametp d > 100 Mm)

dmanIi Equivalent length in m (di-| Equivalent length in m
Valves including flanges ameterd <100 mm) (diameter d > 100 mm)
Hels_OJILOBaHa 4.0 6.0
not insulated
[3o1p0Bana 25

insulated

A.3.7 Tunoei 3Ha4YeHHs1 nokasnuKa cmynexs
mennonepedayqi mennogiddaeansHol
cknadoeoi cucmemu

Papiatop: n =1,33.

Mignoroea ocnanoeBansHa naHens 1 = 1,1,

A.4 TabnnuuHuA po3paxyHKOBUA MeTOq
BU3HAYEHHA PiYHNX PerynapHuX
TennoBTpat

A.4.1 BxiOnifeuxioni OaHi

BxigHi Aadi ANf CNpOLUEHOro POo3paxyHKOBOro
MeTOAY HaBefdeHi HWx4ye, Bci BOHW € uacTuHOIO
BeTanbRuX NPOSKTHUX BaHWX: -

A, ; — TIOLLA ONAMIOBAHOT 30HK, M2;

0, — cepeaHs TemnepaTypa TenIoHociA (Temne-
paTypa B nogasanbHOMyly 3BOpoTHOMY Tpy6o-
nposogi) 8 3oH, °C;

top,an — ONANKOBAMNbLHAW NEPIOA, WO NPUNAnae Ha
4acoBUW iHTEpBan, roa/pik.

BuxigHnMit AaHUMK TabNyHHOMe po3paxyHKoBoro
METOAY €:

Qg is.is,an — PIHHI PETYNAPHI TENNOBTPATH TENSIO-
PO3NOAINEHOW CKNAA0BOI0 CUCTEMM, KBT - roa/pik;
Qu dis.1s,rbi an — PETYNAPHI TENNOBTPATK, 8K yTINI-
3yI0Tb ANA ONANEHHA 30HW, KBT-roa/pik;

Qu dis is,nrbtan — HEYTUNI30BaKHI perynapki Tenno-
BTPaTK B 30HI, KBT-roa/pik.

A.3.7 Default values for the exponent of the
heat emission system

Radiators: n = 1,33.
Floor heating systems: n = 1,1.

A.4 Tabulated calcufation method for
determination of annual system thermal
loss

A.4.1 Inputioutput data

The input data for the tabulated calculation
method are listed below. These are all part of the
detailed project data:

Ay, , — heated floor area in the zone [m?);

6, — mean medium temperature (supply/return
temperature) in the zone [°C];

top, an — heating hours in the time step [h/year].

The output data of the tabulated calculation
method are:

Qy dis.is.an — @nnual system thermal loss of the
distribution system in the zone [kWh/year);

Qu gis,is.rbr.an — recoverable system thermal loss
for space beating in the zone [kWh/year];

Qpdis is,nroran — Unrecoverable system thermal
loss in the zone [kWh/year).
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TabmuuHuil pO3paxyHKOBUN METOA
00'eTHy€E BCI TPUITYIICHHS CIPOIICHOTO
MeTOo/y Ta 3abe3leuye BU3HAUCHHS 3 Jie-
SKUMH JTOAATKOBUMHU TPHUITYIICHHIMHI
IOJI0 PO3PAXyHKOBOI TEMIlepaTypu CHC-
TE€MHU, PIYHUX PETYJSIPHUX TEIJIOBTpAT.
HarmionanpHi TOAaTKH MICTSATH TaOJIM4YHI
3HauYeHHs Uil 1boro meronay. Crpore-
HUAW PO3PaxyHKOBHM METOJ CTBOPIOE OC-
HOBY /I BU3HAUCHHS TAaOJMYHHX 3Ha-
YeHb Ha HAI[lOHAJILBHOMY PIBHI, MPHU IbO-
My CHiJ JOTPUMYBATHCh TaKOi caMmoi
CTPYKTYpH, siIK y A.4.2. Pi3HI rpaHuuHI
YMOBH, SIKI MOXYTh 3MIHIOBATHUCh y Ha-
IIIOHAIBHUX JOJATKaX, TAKOK HABEJICHI B
A4.2.

A.4.2  Pospaxyukoeuit  memoo,
maoauuHi 3HAYEHHA

Piuni perymnsipHi TEIJIOBTpAaTHU JIBO-
TpyOHOI CHCTEMHU OIaJEHHS HaBEACHI B
tabmuii A.8. 3HaueHHsS po3paxoBaHi 3a
CIIPOIIEHUM PO3PaXyHKOBHM METOJIOM

BIAMOBIIHO 10 A.3 3 AEIKUMHU JOAATKO-

BUMHU ITPUITYIICHHAMM:
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The tabulated calculation method
combines all the assumptions of the sim-
plified method and provides, with addi-
tional assumptions regarding the design
system temperature, values for annual
system thermal loss. National annexes
providing tabulated values for this me-
thod may be elaborated. The simplified
calculation method shall form the basis
for determination of tabulated values on
a national level and the tables should fol-
low the same structure as in A.4.2. The
various boundary conditions, which may
be changed on a national level, are given

in A.4.2 as well.

A.4.2 Calculation method, tabu-
lated values

Annual system thermal loss is given
in Table A.8 for two-pipe heating sys-
tems. The values have been calculated
from the simplified method in A.3, with

some additional assumptions:



OCEPSAHEHA HEMOBHOTA HABAHTANMEHHA Tenno-
pO3nOAINEHOT CkNanosol cucTeMu By = 0.4;
onantoeansHUi nepiod &y, 4, = 5000 roa/pik;
Ay, y — NNOWE ONAMIOBAHOT 30HH, M7

HOBXUHA 30HW 3aNeXHO Big OnanioBaHol
nnowi tianoru: L, = 11,4 + 0,0059 - Az
LLUKMPUHAE 3CHU 3aNeXHO Bif, onanmosaHoi nnowyi
nignorw: Ly, = 2,72 - In (A, ) +6,62;

KINbKICTL NOBEPXIB ¥ 30HI: Ny, = A, AL - Ly,

BUCOTa noBepxy My, = 3,0 M;

niHiAHWiA koediuieHT Tennonepepaui ¥ Tpy-
fonpoBogy YacTUHW V Tennopo3noainsHoT
CKNaA0BOi CUCTEMM Y HEONAaNOBAHUX 06 emax
¥ =0,2 Bri(m - K);

niHirHWA koedidieHT Tennonepeaavi ¥ crton-
Kie Ta 3'egHysancHUX TPySonporogie poano-
AinNbHOT CKNagoBOT CUCTEMU B OMNanioBaHMX
of’'emax ¥ = 0,255 Br/(m  K);

CTOSIKM 3HAXOAATLCH BCEPEAUHI 30HN,
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mean part load of distribution B4, = 0.4,

heating hours {,,, 5, = 5000 hours per year;
Ay, = m? of the zone;

length of the zone depending on the heated
floor area: L;= 11,4 + 0,0089 - Apz;

width of the zone depending on the heated
floor area: Ly, = 2,72 - In (A, ) + 6,62,
number of floors in the zone:

Niev = Ah,z I(LL ’ LW):

floor height by, = 3,0 m;

Y.value for pipes of part V of the distribution
system, in unheated spaces ¥ = 0,2 W/imK;

Y-value for shafts and connecting pipes of
the distribution system, in heated spaces
¥ = 0,255 WimK;

shafts inside the zone.

Taboauus A.8 - PiuHi peryisipHi TEIIOBTPATH 3a PO3PaxXyHKOBOI TEMIIEPATYPH,
kBT -Toa/pik

Table A.8 - Annual system thermal loss in kWh/year at design temperature
PiuH1 perynsipHi TeroBTpaTH, KBT TO1/pik
(top.an= 5000 roj onaJIfOBaJIbHOTO TEPIOIY)
Annual system thermal loss in kWh/year
(fopan= 5000 heating hours)
PospaxynkoBa Temmneparypa (y moJgaBaibHOMY/3BOPOTHOMY TPyOONpPOBOIaxX)
A Design temperature (supply/return)
I\I/jIE 90°C/70°C 70°C/55°C 55°C/45°C 35°C/28°C
[mZ] HEOoIla- OIATIO- HCOIIa- OIATIO- HEOoIIa- OIATIO- HCOIIa- OTAITIO-
JIFOBA- o JIFOBa- o JIFOBA- o JIFOBa- o
i Ba}'II/II/I i BaI—'II/II/I i Ba}'II/II/I i Ba}'II/II/I
o6'em 00'eM o6'em 00'eM o6'em 00'eM o6'em 00'em
unheated Ziztgg unheated 2%‘252 unheated Zliztgg unheated Zfaitceg
space space space | space
QH, dis,is,rbl.an QH, dis, Is,rb! an QH, dis.Is, rbl,an QH,dis. is,rbl, an
QH. dis, ls,nebl an QH. dis.Is, nrdi, an| QH, dis, Is. firbl, an QH. is. s, nrblan
100 | 1133 2375 865 1681 674 1187 388 446
150 | 1265 3562 966 2522 753 1781 433 669
200 | 1383 4749 1056 3363 823 2375 473 893
300 | 1592 7124 1216 5044 948 3562 545 1339
400 | 1783 9499 1362 6726 1061 4749 611 1785
500 | 1964 | 11873 | 1499 8407 1169 5957 672 2231
600 | 2138 | 14248 | 1632 | 10088 | 1272 7124 732 2678
700 | 2308 | 16623 | 1762 | 11770 | 1373 8311 790 3124
800 | 2475 | 18998 | 1890 | 13451 | 1473 9499 847 3570
900 | 2641 | 21372 | 2016 | 15133 | 1572 | 10686 904 4016
1000 | 2805 | 23747 | 2142 | 16814 | 1669 | 11873 961 4463
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3a 1HMOI KUTBKOCTI TOJHMH OIaJIo-
BaJIbHOTO TepioAy HiX y Tabnuii A.8 pi-
YHI PETyISApHI TEIUIOBTPATH JOJATKOBOI
eHeprii @Hdsismian Ta QHdisisabian BH3HA-

YaroTh 3a JaHUMH TaOmuiml A.8, IIOMHO-

sKeHnMH Ha Koediuient |~ los.an / 5000,

bopan  KinpKiCTB TOAWH OIATIOBAJILHOIO

e

nepioay 3a pik, TOI/pik.
A.5 Ilpukaan
Y npomMy TpHKIaAI 3aCTOCOBAHO
CIIPOILIEHUI PO3PAXYHKOBUN METOJ.
3agano:
OyIiBJIS: JOBXKUHA Lo=10 m;
- mupuHa Lw= 8 m;
- KUJIBKICTb ITOBEPXIB Niev= 2:
- BHCOTA MOBEPXY ev= 3 M;
onaJroBaHa IUIOMIA: Anz = 160 MZ;
IIPOCKTHE TEIUIOBE HaBaHTAKCHHS:

P4 = 8000 Br;
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For a different number of heating
hours per year than given in Table A.8,
the annual system thermal losses,
Quaisismtanand Qrdisisamianare determined
from the tabulated values in Table A.8 by
multiplication with a factor” = fop.an / 5000
wherelpanis the number of heating hours
per year [h/year].

A.5 Example

In this example, application of the
simplified calculation method is shown.

Given:

building:

lengthle= 10 m; widthtw= 8 m;
number of floorsMev=2; floor height:/ev=
3m;

heated floor: Axz = 160 m?;

design heat load: ®+ = 8000 W;



ocepefJHéHa HENDBHOTA HABaHTAXEHHA Tenno-
po3NOAiNbHOT CKNAA0BOT CUCTEMU:

Bais = 0.4,

onanBansHWA nepioa:

top,an = 5000 roa 3a pik;

po3paxyHkoBa TemnepaTtypa B NojaBanbHOMY
TpybonpoboAai:

05.des =95 °C;

POIPAXYHKOBA TemnepaTypa y  3BOPOTHOMY
TpyBonpoBoai:

B;.ges =45°C;

DBOTPYOHA CUCTEMA ONANEHHS:

fner=1;

rinpaeniyHo abanaHcoBaHa:

fug= 1,1, =10 m;

ofianioBaneHi npunagu:

cTaHaapTHi pagiatopn: Apey =0,
TennoreHeparop: Apg = 1 kla;

6yniena Hoea: b = 1;

Hacoc perynsoBaHui:

APyari» Cpy = 0,80, Cop = 0,10.

PoapaxyHok.

Pi4Ha noTpeba y goaaTkoBin eHeprii;

JCTY b EN 15316-2-3:2011
mean part load of distribution 4, = 0,4,

heating hours
fop,an = 9000 hiyear,

design supply temperature:
ledes = 55 OC:

design return temperature:
0, des =45 °C,

two-pipe heating system:
fuer= 1

Hydraulic balanced:

fag =1l =10 m;

heat emitiers:

standard radiators: Apgy =0,
generator: Apg = 1kPa,

new building: b =1;

pump controlled:

APyari» Cpy 20,90, Cp =0,10.
Calculations:

Annual auxiliary energy demand:

Limax =2 (L +Lyw 12+ Ny higy +1c) => Linay =60 M [m];
Apdes = 0'13LITI3X +2+Ap_.:BH +ApWE => AP vas =10,8 kMNa [kF’a],

Vies = 713 m*frog [m3/h];
Phydrdes = 2,141 BT [W];

W hyar = 4,282 kB1/pik [kWh/year];

fo=18,373;
&4 = 18,829,

W, gis. aux.an = 80,6 KBT-roa/pik [kWhiyear].

3MinHnR pexxuM pobortu:
HOpManbHuiA pexuMm: 15 roa/goby,;

thopcosaHni pexum: 3 % => k.= 0,625; k, = 0,03,
Koot = 0,345,

Wi gis hydr an,im = 69,5 KBT -Tog/piK.

MicasHa notpeba 8 eHeprii.

fIpuxnad

CiugHs: ocepeaHena HenoBHOTA HABAHTANEHHS
TENNOPO3NOAINLHOT CKNALOBOT CUCTEMU

Baiss = 0,8, onanwoeansHuin nepios cknanae

744 rop/mic.;

Wi dis, aux Jan = 24.0 kBT -rog/mic.;
Py 3MIHHOMY pexymi poboTu;
Wy dis, aux,Jan,im = 20,7 KBT- rog/mic.

Intermittent operation:

regular mode: 15 h/day,

boost mode: 3 % => k.= 0,625; k, = 0,03,
Kgotp = 0,345;

Wi gis, hyar,anim = 89,5 KWh/year.

Monthly energy demand:

Example: January: main part load of distribution
Bais.s = 0.8, heating hours = 744 h/month;

Wit dis, aux gan = 24,0 KWhimonth, by intermittent
operation: Wy s aux danim = 20,7 KWh/month.
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HoaaTtkoBa eHepria, AKY yTURI3YI0TL:
faux,mmt = 0,75 {Hacoc He mae Tennoisonayyii).

YTunizosaHa [OAATKOBE SHEepria B Tennopoano-
AiNbHiA cKkNafoBid CUCTEMU:

Recoverable auxiliary energy:
Faux o1 = 0,75 (pump not insulated).

Recovered auxiliary energy in the distribution sys-
tem:

Qy dis,auxva = 0.75 + Wy gis aux.an = 60,4 KBT-Toa/pik [kWhiyear].

AopaTtkoBa erepria, AKY YTMRI3yioT: ANA
onaneHHa:

Recoverable auxiliary energy for space heat-
ing:

QH_d;-s_aux’rb; =(1-0,75) - WH_dfsraux’an = 20,2 kB7-roa/pik [kWhiyear] .

Perynapti TertnosTpaTu
3agano:;

koedidient ¥ ana onanweaHux ob'eMiz —
0,255 Br/(m-K); ana HeonaniopaHux of’emis —
0,200 Bri(m - K},

OyAiBNs i3 30BHItUHIMK PO3MIpaMK:

L,=286m

Ly=12m,

L,=88m;

cepeaHsa TeMnepatypa TennoHocia B TenAopos-
NOZINGHIA CKNAA0BIA cueTemn: 8, = 35,06 °C;
oNanieaneHNii Nnepioa; top.an = 5000 ron/pik;
TemnepaTypa onaniosaHvwx ob’emie — 20 °C;
Temnepatypa HeonanwsaHux ob’emis — 13 °C,

PoapaxyHok:

System thermal loss:
Given:

Y-values: in heated spaces: 0,255 W/mK, in
unheated spaces: 0,200 W/imK;

with the outer dimensioning of the building:
L,=2886 m;

Ly=12m;

L,=88m,

mean temperature of the distribution:

0, = 35,06 °C;

heating hours: {,, ., = 5000 hfyear,

temperature in heated spaces = 20 °C and
temperature in unheated space = 13 °C.

Calculations:

GHgis,1s,nrb = 4,413 BT/m [W/im];
qH‘djsrjslml' = 3,841 Bt/m [\me]]
Ly=L,=286m[m]) L,=L,+L,=100m[m];

QH,df.s,.'s,nrb.‘,an = 631 kBt -rop/pik [KWh/year];

Qp dis.is,rtr,an = 1921 KBT - rop/pix [kWhiyear].

Piuni perynapHi TennosTparm:

Annual system thermal loss:

Qp dists,an = 2552 kBT - roalpik [kWhiyear).

PerynapHi TenNOBTpaTh, K yTHRI3YIOTE:

Recoverable system thermal loss:

- Qudisissian = 1921 kBT-roa/pik kWhiyear].
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TIOJIATOK HA

(JTOB1IKOBHIA)

MEPEJIK HAIIOHAJILHUX CTAHJIAPTIB YKPATHU (ICTY),
JIEHTUYHUX MIDKHAPOJHUM TA €BPONENICEKAM CTAHJIAPTAM,
MOCHUJIAHHS HA SIKI € B EN 15316-2-3:2007

Ta6auus HA.1 - Tlepenik MbKHApOIHUX Ta €BPONEHCHKUX CTaHIAPTIB, HA SIKI € TO-
cunanusa B EN 15316-2-3:2007, 1 HarlioHaIbHUX CTaHJAPTIB YKpai-

Hu (JICTY), mo iM BiAMOBIAAIOTh, CTYIIHB 1X BIJMOBIIHOCTI

[To3naka mixkHapogHoro |Ilo3Haka HaIIOHAILHOTO CTaHAAPTY, sikuid | CTyniHb
a00 €BpOMENCHKOIO CTaH- | BIAMOBIIAE MIKHAPOJHOMY 200 €BpONEM- | BIAMOBII-

JIapTy CBKOMY CTaHAAPTY HOCTI
EN ISO 13790, Thermal  |ACTY b EN ISO 13790:2011 Eneproe- ITD
performance of buildings - |pexTuBHicTs OyaiBesb. Po3paxyHoK eHep-
Calculation of building TOCIIO’KMBAHHS TTPH OMAJICHHI Ta 0X0JI0-

energy use for space heat- |mxenni (EN ISO 13790:2008, ITD)
ing (1SO 13790:2004)

3a BIZICYTHOCTI BIJIMOBITHOTO HallioHaNbHOTO crannapty Ykpaiau (JICTY), ra-
PMOHI30BaHOT'O 3 MDKHAPOJAHUM a00 €BPOMEHCHKUM, a TAaKOXK 3a BIJICYTHOCTI BiAMO-
BIJTHUX TIOJIOKEHb JIEPKaBHUX OyIiBENbHUX HOPM YKpaiHM HOPMATHUBHE MOCHJIAHHS
Ha MDKHApOJIHUN a00 €BPOMEHCHKHUIM CTaHAApT BUKOPUCTOBYIOTH SIK JOBiIKOBE. Mi-
’KHAPOJIHI Ta €BPOMEUCHKI CTaHIapTH, mocunanHs Ha siki € B EN 15316-2-3:2007, mo
HE MAaroTh 1ICHTUYHUX HallloHaJIbHUX cTaHAaptiB Ykpainu (JCTVY), moxxHa 3aMOBU-

T4 B ['onoBHOMY (hoHa1 HOpMaTuBHUX JokymeHTiB AIT "YxkpHJHILL".
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Kiio4uoBi cjioBa: Temiopo3MOAUICHHS, PO3PAXyHKOBUU TIEPiOJl, 1HXKEHEPHI CHCTe-
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