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Energy performance certificate, PECZ, NN 113/2008
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Energy flow thorugh the heating and ventilation system

Heat losses Qyy,

DHW

AUX EN. Heat loss

VENT.

HEATING

LIGHTING

Recovered heat losses

Heat losses, Qy

DELIVERED
ENERGY E,,,

Energy need for D

HW, Qy

Energy need for heating, Qy 4

USEFUL
ENERGY




Input and output data for building subsystems

- H'H,NGEN,HUX

E m, W H DIS AT + n H EMLAITY

H PRIM

¢ QG,OUT = QH,DIS,IN Oupsonr = G e
: 'QH,EMOUT
EH,DEL = {__)G,IN —®=—| oeneration |———®==| distribution ——————®= emission ————
Qc;u {—_) H,DIS, LS + O HEWLE

- QH,NGEN,LS




List of
relevant

standards

N

bt
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

HRN EN IS0 13790:2008 Energetska svojstva zgrada — Proracun potrebne energije za grijanje i
hladenje prostora

HRN EN 15603:2008 Energetska svojstva zgrada — Ukupna potrosnja energije i definiranje
energetske procjene

HRN EN 15217:2008 Energijska svojstva zgrada — Metode za izraZavanje energijskog svojstva
zgrada i za certifikaciju zgrada s obzirom na energiju

HRN EN ISO 6946:2008 Gradevni dijelovi i gradevni dijelovi zgrade — Toplinski otpor i koeficijent
prolaska topline — Metoda proracuna

HRN EN ISO 13370:2008 Toplinske znacajke zgrada — Prijenos topline preko tla — Metode proracuna
HRN EN IS0 13789:2008 Toplinske znacajke zgrada — Koeficijent transmisijskih toplinskih gubitaka
— Metode proracuna

HRN EN ISO I 4683:2008 Toplmskl mostov1 u Zgradarstvu Linearni koeficijent prolaska topline —

HRN EN 15316- 1 :2008 Sustavi grijanja u Zgradama Metoda proracuna energijskih zahtjeva i
ucinkovitosti sustava — 1. dio: Opcenito

HRN EN 15316-2-1:2008 Sustavi grijanja u zgradama — Metoda proracuna energijskih zahtjeva i
ucinkovitosti sustava — Dio 2-1: Sustavi za grijanje prostora zracenjem topline

HRN EN 15316-2-3:2008 Sustavi grijanja u zgradama — Metoda proracuna energijskih zahtjeva i
ucinkovitosti sustava — Dio 2-3: Razvodi sustava grijanja prostora

HRN EN 15316-3-1:2008 Sustavi grijanja u zgradama — Metoda proracuna energijskih zahtjeva i

ucinkovitosti sustava — Dio 3-1: Sustavi za pripremu potro$ne tople vode, pokazatelji potreba prema
izljevnome mjestu

HRN EN 15316-3-2:2008 Sustavi grijanja u zgradama — Metoda proracuna energijskih zahtjeva i
ucinkovitosti sustava — Dio 3-2: Sustavi za pripremu potroSne tople vode, razvod

HRN EN 15316-3-3:2008 Sustavi grijanja u zgradama — Metoda proracuna energijskih zahtjeva i
ucinkovitosti sustava — Dio 3-3: Sustavi za pripremu potro$ne tople vode, zagrijavanje

HRN EN 1 531 6-4-1: 2008 Sustav1 grlJan_]a u Zgradama Metoda proracuna energl_]sklh zahtjeva i

HRN EN 1 5316-4-2:2008 Sustavi grijanja u Zgradama Metoda proracuna energl_]sklh zahtjeva i
ucinkovitosti sustava — Dio 4-2: Sustavi za proizvodnju topline, sustavi dizalica topline

HRN EN 15316-4-3:2008 Sustavi grijanja u zgradama — Metoda proracuna energijskih zahtjeva i
ucinkovitosti sustava — Dio 4-3: Sustavi za proizvodnju topline, toplinski sustavi suncevog zrac¢enja
HRN EN 15316-4-4:2008 Sustavi grijanja u zgradama — Metoda proracuna energijskih zahtjeva i
ucinkovitosti sustava — Dio 4-4: Sustavi za proizvodnju topline, sustavi kogeneracije uklopljeni u
zgradu

HRN EN 15316-4-5:2008 Sustavi grijanja u zgradama — Metoda proracuna energijskih zahtjeva i
ucinkovitosti sustava — Dio 4-5: Sustavi za proizvodnju topline za grijanje prostora, pokazatelji i
kvaliteta daljinskog grijanja i sustava velikih volumena

HRN EN 15316-4-6:2008 Sustavi grijanja u zgradama — Metoda proracuna energijskih zahtjeva i
ucinkovitosti sustava — Dio 4-6: Sustavi za proizvodnju topline, fotonaponski sustavi

HRN EN 15316-4-7:2008 Sustavi grijanja u zgradama — Metoda proracuna energijskih zahtjeva i
ucinkovitosti sustava — Dio 4-7: Sustavi za proizvodnju topline izgaranjem biomase

HRN EN 15241:2008 Ventilacija u zgradama — Metode proracuna energijskih gubitaka zbog
ventilacije i infiltracije u poslovnim zgradama

HRN EN 15242:2008 Ventilacija u zgradama — Metode proracuna za odredivanje protoka zraka u
zgradama ukljucujuéi infiltraciju

HRN EN 15243:2008 Ventilacija u zgradama — Proracun temperatura, opterecenja i energije u
prostorijama zgrada sa sustavima klimatizacije prostora

HRN EN 15193:2008 Energijska svojstva zgrade — Energijski zahtjevi za rasvjetu




Space heating systems-standards

EN 15316-1 Heating systems in buildings - Method for calculation of system
energy requirements and system efficiencies - Part 1: General;

EN 15316-2-1 Heating systems in buildings - Method for calculation of system
energy requirements and system efficiencies : Part 2.1: Space heating
emission systems

EN 15316-2-3 Heating systems in buildings - Method for calculation of system
energy requirements and system efficiencies - Part 2-3: Space heating
distribution systems

EN 15316-4-1 Heating systems in buildings - Method for calculation of system
energy requirements and system efficiencies - Part 4-1: Space heating
generation systems, combustion systems (boilers)



Emission subsystem

EN 15316-2-1 Heating systems in buildings - Method for calculation of system
energy requirements and system efficiencies : Part 2.1: Space heating emission
systems

The standard deals with calculation of:

- Thermal losses
- Auxiliary energy (control, valves, pumps, fans..)
- Recoverable heat losses

Selected method (out of two recommended) — Method using efficiences 7,

Calculation interval: 1 month _ 1
ﬂem -
4 _ (nstr + nemb + nctr)

f r"fim'fra
QH,em,ls:[ 2k : _1 'QH,nd

em




Prilog I.1. - Algoritam — SUSTAV GRITANJA

EN 15316 2-1

SUSTAV GRIJANJA
Y
ko = Pevtour * Fevpax
fH]DR_ o ‘_fP""D ) | — A.2-A.7 (faktori i korisnosti ovise o stvarnoj izvedbi)
flstr = Tletr - v
i 1
= [4_(7}’517{ Tetr "?EMIB)_:]
QEM_I_S =: me 'fm IfMD -1 QH__I\'D [kWh-"period]
L Tem J
QEM_.LS.AN = Z QE:»I.LS
|
— ™ h
| M Tyl Ty —» 1, [Wperiod]: By e Py | = T-C3:

Fop: By Byp | = T.C1:C.2: proizvoda¢

|

Wer = CTTW [k\\-’h}

, Eyg P + Boyp o1 ]
Wostazo == FA:[ 00 OPMP 21 [va h:|
Waviarx =Werr  Wostaro [k“?h]

direktno
grijanje

F HAUX '’ rh

1000

H'EMAUX =

[kWh]

|

bez direktnog
grijanja

'PC".\rI..-’LL'X ’ i(hl'.

1000 [kWh]

/] ,’r —
w EMAUX —

T




Emission subsystem

EN 15316-2-1 Heating systems in buildings - Method for calculation of
system energy requirements and system efficiencies : Part 2.1: Space
heating emission systems

Questions and remarks
1. How to calculate recoverable losses Qem,aux,rvd (Eq.2) (i.e. k)?
2. How to estimate t,, (Eq. C.3) —running time of auxiliary devices



Distribution subsystem

EN 15316-2-3 Heating systems in buildings - Method for calculation of
system energy requirements and system efficiencies - Part 2-3: Space
heating distribution systems

The standard deals with calculation of:
- Thermal losses

- Auxiliary energy (pumps)

- Recoverable heat losses

Selected methods— Simplified calc. methods for annual thermal losses and
aux energy ( A.1 and A.3 in Annex A)

QH,dis,ls,an — l// ) (em o Hi ) L | Z.op

APyes=0,13- L 2+ AP+ AP

Calculation interval: 1 year

10



Prilog I.1. - Algoritam — SUSTAV GRITANJA

C s |

_ rd
QI—L_EM__]I[\' - QEM__OL'T - "F{EMALD( 'WE)»LAL'X - QEM__LS

—» Oupsour = Paran: Pent fort G Topax

_ QH_DIS:DLT
DIS — g) 1 . o [ve
, e Top simplified
detailed g
6, (o) = Abse, - Prs” + 6,

izolirane cijevi—>Apid d L s g procijena duzine cijevovoda— L

A— » Drocijena vodljivosti cijevi =

[ =/ (dio cijevovoda. starost gradevine) — v/, ...,

"zakopane” cijevi—>Ayid, d i Ag L Ly e

Wzalccpamh_cije’d
|
neizolirane cijevi—>4,:d_1d .7, L

neizoliranih eijevi

yjneizohrar.il'._mje\‘i

|
Okprssan = Z Vi (8, - 6.r) 'L; “Top.ax

Q}Lms,r_s__a:\' = Z‘THDIS__LS.AN_; L i 'rop:m

7
¥

eventualni gubici opreme (ventili. hangari)

QH.DIS:LS__AI\' = QI—LDIS.LS_A?\' + g’llblCl_Opl‘eme

|




Prilog I.1. - Algoritam — SUSTAV GRIJANJA

proracun pomocnih energija
€ P A s géH:EMOUT R fmmp Ly
Apus APy AP 7y AP AP
[

L,=2 { L +% + N Iy +1 | —>aproksimacija
Appes = (1+ fmmp) ‘R Lyax + Apug + APy + APy + AP +APapp
ili aprox.: Appeg =0.13- Ly, +Ap +Ap, [kPa]

V= 3600- ?%{EM_,DL“T

= [1113 /|
c-p-A ‘gDIS_,DES -

Beyprpes = 0.2778 Appzg -V [W]

Jsi fagrt foi fept fupt fou | — funkceijske zavisnosti faktora su u prilogu
P

DIS.HYDR

W' Bows topan - Js - Srer S - Sep - frm  SFou [kth‘}JeriOd]

HE:DIS,HYDR:.-‘\I\' =

[
S Jors Jesps ot }% korekceije dane u prilogu
|
ens =S, S oo Je
W nis st an = Wapsavor ax * €ors [kW’h;“period]

I
karakteristike intermitentnog nacina rada:

t t ‘PEL.P_\-IP,BOGST . I)E,L PMPSTB 0'- 3 }jEL,PXiP_.MAX

OP.)':‘ oF .‘Jaoﬂ:

top, t .
k=L k, =Rkt =1-k —k,:
tOP tOP

Waee =k, W pis svpr.an  €ors:

. . PEL,P_\-IP,STB .

W, ... = s 1l W_.. = 0— ugasena
set8 = eer T 0 OP.AN SETB

W _ .P ELPMPBOOST .
soosT = Mt T 00T Topan

W,

HDISAUXAN — Paes + Waera + Paoost
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Thermal losses calculation-simplified method

Simplifications made against the detailed method:

Length of pipes are determined relevant to the external dimensions of a
building or zone

Linear transmittance is predefined for different types of pipes
Valves and flanges are taken into account by the equivavalent pipe length

L~ pipe length between generator and vertical
shafts

L — pipe length of vertical shafts

L,- connection pipes

13



Thermal losses calculation-simplified method

Approximation of pipe lengths (two-pipe heat.i_ng system)

Valups Rasult Linit Part v Part S Part A
(from the generator (vertical s hafts) {connection
to the shafts) pipes)
Mean 73 13 reapectively 20 20 20
surrounding |
lempsraiure |
Pipe length in L; m 2L+ 025 Ly Ly by My | 0,55 L Ly Mgy |
case of shafts in 0,01625 Lo Ly* %
oufside walls
|
Pipe length in L m 2 L 0,025 L Lw=hiae Mise | 0,55 Ly Ly ™ Miay '
case of shafis 00325 Lf Lw +6 '
inside the o |
building |
Approximation of pipe lengths (one pipe heatlng system)
Values Result LIn:t Parl:‘U' Pan 5 Y : -Part A |
S, ':" i i ".-' _.l.l '
{fn:rnl th-a generator {vurtlcal shafts) (connection |
to the Ehaﬂs] 2 pipes) i
s Sen ' o |
Pipe length in # L m F 2 Lyt ¥ w0025 L L, Mo | 0.1 L Ly Ny i
case of shafis 4 '_:."_: : U,UEEE" LL-': L 'i' E A + 2 ':l‘-'L b L'.llr} Nl-"'u' |
inside of the &~ i & N a, S, 3 !
building :
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Thermal losses calculation-simplified method

Default values of linear transmittance v [W/mK] for new and existing buildings

Age or class of building Distribution part
il Part V Part S Pars A
From 1995 — assumed that insulation 02 0.3 0,3

thickness is approximately equal to pipe
extermnal diameter

1980 to 1995 - assumed that insulation 0,3 0.4 0.4
thickness is approximately equal to half of
pipe external dismeter

Up to 1980 0.4 04 0.4
Non-insulated pipes
A= 200 m? 1,0 1,0 1,0
200m? <A =<500m? 2,0 2,0 2.0
A= 500 m® 30 3,0 3,0
Pipes laid in external walls total /

recoverable *
External wall non-insulated 1,35/0,80
External wall external insulated 1l 1,00/ 0,80
External wall without insulation 0,757/ 0,55

{ but low thermal transmittance (U=0,4 W/im»K)
. (total = total thermal loss of the pipe, recoverable = recoverabla thermal loss of
the pipe).

Equivavalent length of pipes

Equivalent length in m Equivalent length in m
Valves including flanges (diameter d = 100 mm) (diarmeter d = 100 mm)
not insulated 4,0 6,0
insulated 1.5 25




Recovearble heat losses from aux equipment

El. energy for driving a pump released to the water

QH,dis,aux,rvd = éux,rbl' V’/H,dis,aux,an

Part of el. energy recoverable as a heat to the surrounding air

QH,dis,aux,rbI = ( 1 'faux,rbl)' V’/H,dis,aux,an

fauxror = 0,75 uninsulated pump
fauxror = 0,90 insulated

16



Generation subsystem

EN 15316-4-1 Heating systems in buildings - Method for calculation of
system energy requirements and system efficiencies - Part 4-1: Space
heating generation systems, combustion systems (boilers)

The standard deals with calculation of:

- Generation total heat losses

- Fuel consumption

- Auxiliary energy (burner, pumps, control..)
- Recoverable heat losses

Selected method— Case specific boiler efficiency method

(100 =17, r.corr)
. . _ gn,Pn,corr
Calculation interval: 1 month Dt pucor = Dy,
ngn,Pn,corr
(100 - 77 n,Pint corr)
cI)gn,l,Pint,corr - = ’ ) CI)Pint

ngn ,Pint,corr

1,25
P —P ) egn,w - ei,gn
gn,l,PO,corr — gn,l,P0 30
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Prilog I.1. - Algoritam — SUSTAV GRITANJA

1 ’ iyt

— iskoristiva pomocna energija?

. - -
WH.NGEN,AUX =W pevavx T Waos aux my

QH,_NGEN__LS = QH:E}.-I:T_S - QH_DIS_LS
+ WH.NGEN.AUX - QH,ALT-;R\-'D (_QH_.NGEN_.RBL-}

J

QG,OUT = QE)—LOL’I + QENGENJ_S

QE:AUX:R\.’D = QH.DIS.AUX.R\-’D

—» Uosovr = Yot fort Ponn A0, 7

radna temperatura=f(unutarnja temp) radna temperatura=f(vanjska temp)

kontrola radne temperature

¥ O =0,+f,-(6,-6,) [OC] — podaciizB.4

Bory = Qms:our [W']

I‘.C I

O =6, +‘ gg:a—i | Abgyy, [°C] — podaciizB.4
\ TEMn

I
W

konstantna temperatura (odabrati)

—» Ggyymy —>tablica B.1.1.
|

O w = MAX( Oy » Opys)
|

— ’??G?\I,_Pu:fC'OR_P::: Ocn TEST Pn - Pon - qﬁn:sm} —B.1.1..B.1.3.




Prilog L1. - Algoritam — SUSTAV GRITANJA

¢GN.L PnCOR —

Newracor = Towzn + Jfoorrn - (Coxrzston — Ponw)
_ (100 — 75 pycor ) ]

Tox pa.

o, 11000 [W]

COR

Mgt pis > S O

. 1
o TEST Pt - Ppimy | —> B-1.1..B.1.3.

“pint |
[
Nex pimscor = Moz + Soor i (Coxestom — Gonw)
(100 — 7ey piscor) .
PenL pitcor = oy -1000 [W}
TGN PintCOR
[
1
— @_G,\I;@GI\',L_POI —B.1.2.
[
. ) &_:25
Poxr20con =Penrro ‘ —=F & | [W]
\ 30
. FCe |t bpa
FC6[¢P0'¢P&-.1] FC = Pors e [ o ]
JLIIjPl'.

P LPx — KY‘ [ ¢G?\',L_P1ut,COR - ¢GNL_P0,COR ) + ‘:ﬁGN_L,PO_C'OR [\V}
Pt
ﬁjP — % t \ ; 7
Penrps = (‘r’ﬁm\ LPncor — P pimcoR ]+ D1 pimt cOR [W }
. dpﬂ _ %‘m P, L Pint, / ; .

QG.L,[ = ,L"ﬁGN,LP}; ’

fe; [KWh].[T]

Gy gﬁAUXGN} —proizvodac, B.2

dio dodatno iskoristene pomocne energije k., , (npr.puhalo plamenika)?

.
ﬂ;(} = Pavxan 1

_ ¢GN.L.1=x -

ONGN —
¢GN.L.1=x -

ON.GN

4y, 1000
4 1000 @ ]

QG.]I\' = QG.O'LT _kG.rd ’ WG + QG.Lr: ‘EH'_DEL

7

= QG.IN.'
Eppne = Z (fpr “Eype ) - Z(fpel 'I'VAL'JL; ]

—ukupna primarna energija za grijanje (nije podvrgnuta nijednom procesu pretvorbe)
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Boiler efficiencies

100% load 30% load
94 102
93 / 100
98
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96
91
£ £ 94
£ 90 - % 92 ]
3 z
89 90
88
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87 1+ —niskotemp. [ 84 —niskotemp.
standardni standardni
86 T T T T 82 T T T T
0 100 200 300 400 500 0 100 200 300 400 500
¢Pn! kW ¢Pn, kW
1800
Stand by losses
1600
— 14
77gn,Pn—’4 +B- log &'y, 1400 -
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— . . , J -
cI)gn,I,PO_ cI)Pn (E+F IOg N Pn) g 1000
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400
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Generation subsystem

EN 15316-4-1 Heating systems in buildings - Method for calculation of
system energy requirements and system efficiencies - Part 4-1: Space
heating generation systems, combustion systems (boilers)

Questions and remarks

1. bg=? for outside of the heated space (Eg. 13, B.3.3)

2. No exact expression stated for recoverable energy transmitted to the
heating medium (Wg, rvd ) —there is the expression only for Wg,rl (Eg. 13)

Wg,rI=Wg'(1'bg)'paux,g

21



Domestic hot water systems-standards

EN 15316-3-1 Heating systems in buildings - Method for calculation of system
energy requirements and system efficiencies - Part 3: Domestic hot water
systems

EN 15316-3-2 Heating systems in buildings - Method for calculation of system
energy requirements and system efficiencies - Part 3-2: Domestic hot water
systems, distribution

EN 15316-3-3 Heating systems in buildings - Method for calculation of system
energy requirements and system efficiencies - Part 3-3: Domestic hot water
systems, generation;

22



DHW distribution subsystem

EN 15316-3-2 Heating systems in buildings - Method for calculation of system energy
requirements and system efficiencies - Part 3-2: Domestic hot water systems,
distribution

The standard deals wtih calculation of:

Heat losses
Auxiliary energy (pumps)
Recoverable heat losses

Out of 5 described methods the following are selected:
Method based on pipe lengths and number of tapping per day (Annex A)
Method based on pipe lenghts and distribution efficiences (Annex B)
-only for residential buildings

For heat losses from circulation loop:
Detailed calculation, physical approach —when detailed design data are available

Simplified calculation based on pipe length and fixed value of heat loss
40W/m!)

Auxiliary energy for a pump in circulation loop:
Simplified method (continuous operation 24 h/day)
Detailed calc. method

23



Prilog I.2. - Algoritam - SUSTAV PRIPREME PTV

EN 15316 3-1 PTV SUSTAV

odabrati metodu za prora¢un potrebne energije za zagrijavanje PTV:
1. toplinska potreba prema utvrdenom programu upotrebe (tzv. "tapping program”)
‘ 2. toplinska potreba prema potrebnom volumenu tople vode
3. toplinska potreba prema kvadraturi - povrsini prostora (definira nac. aneks)
4. tablicne vrijednosti toplinskih potreba — ovisno o tipu 1 namjeni zgrade
(definirano u nac. aneksu)

- per:6u0 Ve x| — B.LB.2.

— ako se radi o jednom kucanstvu 7y, . . se proracunava prema:
, x-In(f)—» 39.5:-In(f)-90.2 . . - . . 2
Vir rox = ()= = ) [l.-‘m‘ /dn | — za f>maksimalna vrijednost =27 m-
, ! f -
ili
Vi rox =2 =149 [L-"'mz Idn] — za minimalna vrijednost = 14 m* < f <maksimalna vrijednost = 27 m’

(faktor f u ovom slucaju odgovara povrsini kucanstva)
— 1nace se Vi, py 1f odabiru iz odgovarajuce tablice

J
|
- Py f [1113 Hdn]
1000

W.DN —
Oy = 4182V o (O oy —Buo)  [MI/dn]

prora¢un potrebne energije se moze provesti za dva “karakteristi€na” dana 1z dvije sezone
(npr. ljetna i zimska sezona) u kojima dolazi do znacajnije promjene u temperaturama tople
1 hladne vode : dobivene vrijednosti se zatim mnoze s odgovarajucim brojem dana iz sezone
(obzirom da je prora¢un toplinske potrebe proveden na razini jednog dana)
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Prilog I.2. - Algoritam - SUSTAV PRIPREME PTV

T Enisies O \

—»| usustavu postoji cirkulacijski dio (petlja) cjevovoda?

Jednostavna

zadati
gubitak po
metru

va DIS.LS.COL

tip "fizikalni
metode pristup”
U W.i : J?‘-"\.‘.-’.r' : 9'»'\"_. DIS AVG.i : H.‘—"xh-IB_.:‘ : IiL'\.‘.-’

ne

odabrati metodu:

a. gubici prema kvadraturi

b. gubici prema duzini cjevovoda i
broju otvaranja ispustnih mjesta

c. gubici prema duZini cjevovoda i

— uvedene aproksimacije; aneks D.2.

[

Q’\.'\."__DIS__LS:C'OL:DX = Z Q’-.‘L"_.DIS_.LS:C'OL:ONJ =
7

efikasnosti

d. gubici prema duzini cjevovoda 1
profilu upotrebe PTV

¢. gubici prema duzini cjevovoda i
prosjecnoj temperaturi

3.6 . _
= Z m U Wi I"\‘.-'_.f ’ (S'A-'_.DIS_A\-'G_.I - QA_\IB_.I ] Ty

{ ——im

Lo = Jfrom: Lxoe — fKUP'-I?P__KLH'-"'?P,KUP } —B.1.

—>| PV pis s oras

i

Q‘\J.-’__DIS__LS__COL_.OFF = Z Q\v.msls__col__on__i =

1
P, -
= Z V' ps.i '(9‘.&-‘__11115:5\-'(}__; —Onms ) “Tvorm

~1000
|

Q‘»R-’__DIS__LS:C'OL = Q‘N:DIS:LS.COL.DN + Q’-.‘.-’__DIS_.LS:COL:OFF [MJ"dH]

1 1

'r- fKUH 0 fKUP .I‘ 'r- 0‘2 4 08 .I‘

\ Texur  TTexue |

e

\ Texur  TTexue |

(1-n, ,.
QW__DIS,LS:I\JD =0y i ‘?]?P ‘ [I\"I‘T""dﬂ]

\, P y

Oworsts = Qwosiscor ~ Qwpsrsno | MI/dn]




Prilog L2. - Algoritam - SUSTAV PRIPREME PTV

proracun pomocnih energija

odabrati metodu: 1. pojednostavljena
2. detaljna

1. 2.

PER G - slijedi' ista p]‘oce_c!ura za prorafun
pomocne  energije  cirkulacijske
—* pumpe (ako postoji) kao i za
podsustav distribucije unutar sustava
0Py Ty o ; 153 2

: grijanja —tj. prema 15316 2-3

r

WDISPMP

[¥5]

Wy psae = W‘.\':DZS:I—]'DR '

|

e‘J\-' DIS.PMP

"wDisAUX — ¥ wDis pup [MJ:dn]

‘-f:A-'_.DIS_.LS:RBL 2w DIS, AUX REL

|

Q‘J.-'_DIS_,LS_RBL = ﬁ.&‘_ms_aux_RBL W pisaux T S W .DIS LS RBL 'QW,DIS_,LS [MJ/ dn]

i1l
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Heat losses from circulation loop- Annex D
... Table D.1. Circulation loop and distribution pipes (??), ...

Physical approach-at a design stage (for floor area of 80 m?)

Farame=lers Syt Uit Seclion Ly Secton L Section Ly

Ambsant

temperaturs . .

peariod

Agrbienl 13 °C in an unheaied
s "L | space and 20 "Cin a 20 "C in a heated space

ta mparature
haatad space

Ength of
: ; L . e
A sretation lotp m | 2xlg+ 0,012 SxlgxBy | 0,075l g~ Baymipfy

Length of main
distribution pipe - m La+ 0,062 Sl geBy | 0,038xLg<Bepanpify —

Langths of |
irved v esal |
branching pips, Can it be used

anly for transder
into adjacen L m — — 0, 05x L= B>y also for

rams with & . L.
COMMOn s1rnp11fe1d
calculations?

insialadion wall

Length of
individual n
branching pipe, for

al oillwar cases

L\

i 0, 00F Bl g By
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Heat losses from circulation loop- Annex D

Table D.2 Length of individual pipes Lg

Parameter Symhbaol Unit Soction L
| Average ambient temparature e oo TN 20
amp L)
Plpa lang'h for ona 1ap In 3 room, &.2. from L " | “r'j-_
under-ging healer totap P 1| =i
. i':. '-_ ED
Pipe leng:h for more than one tap in a room, L m A ‘A
&.4. in a tathroom ; gy k| X
" ﬂ-: xu 4
Fipe [engh for mare than one (&p in an - m y r R
adiazent room aith & common inatallation wall | L& [R_"'
V. i — 4
Pipe lengh for supply caniral within tie home s, L iy i r I
wnit 4 SR E e | _ﬂ‘l
: g, 1 10 )
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Auxiliary energy calculation

Auxiliary energy for pumps in a circulation loop
Detailed method is similar to the method for space heating distribution
subsystem EN 15316-3-1 — pipe lengths are here also detemined relative to

the external dimensions of building

Simplified method employs
Wiis pmp=3/6"Porp tomp  (MJ/dan)

where

Pymp — Nominal power of the pump pumpe, &, = 24 h/day
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Recoverable heat losses

Recoverable losses from distribution, circulation loop and auxiliary equipment
released to the surrounding air are taken as Qyy gis,1s,rbi = 0!

Recoverable losses delivered to the water from pump are estimated as 80% of
auxiliary energy Wy, 4is pmp and are extracted form the circulation loop heat
losses.
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EN 15316-3-2 Heating systems in buildings - Method for calculation of
system energy requirements and system efficiencies - Part 3-2: Domestic

Questions and remarks

1. Are the additional thermal losses from circulation loop during periods of no
circulation 6.3.4 part of only physical approach calculation 6.3.3 or need to be
determined also when using other methods

2. Eq. (3) how to obtain t,,
3. Eq (4) how to obtain n,,,

4. Annex D - D.2.2. Determination of pipe lengths; Existin[g old buildilzjgs (likely with
Bo_ dr_ecise data in design documentation) are not explicitly mentioned - only new
uildings
5. Are the tables D.1 and D.2 also applicable for the pipe length calculations other
than those described in Physical approach for circulation loop 6.3.3 (e.g. for
simplified method from 6.3.2 or distribution pipes losses method from 6.2.4 ?
6.1Ar§| thS clzlefault values in Table D.2 also based on 80m2 floor area like those in
able D.1.

— What is the largest floor area these tables are applicable to?

— How to determine pipe lengths for larger floor areas both for distribution
pipes and circulation loops if design data are not available?

7. LSL are calculated both in Tables D.1. and D.2 - the text below table D.1 should
make clear distinction when to use values for LSL from each table.

8. How to calculate t,,,- running time of Bump in Eq. 8 - taking 24 h/day? or maybe
the same Eq. F.6 for't, in Annex F can be used as well

9. Why the important recoverable heat losses for space heating from distribution
system (Eqg. 9) are set as QW,dis,Is,rbl=0 ?

9.1 How to calculate recoverable losses for space heating from circulation loop
QW,dis,ls,col, rbl?
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EN 15316-3-2 Heating systems in buildings - Method for
calculation of system energy requirements and system
efficiencies - Part 3-2: Domestic hot water systems, distribution

Questions and remarks

Chapter 6.2.1. - first sentence may cause some confusions in the context of
the subsequent text in this chapter regarding tyPes of heat losses and
should be reformulated to comply with the one from Annex A following
Eq.A.1 _I “Thermal losses due to energy content of wasted water at the
user outlets...... Y

Explanation. Losses due to heating up of pipes while desired temp. has not
been reached should not be separated from the losses due to cooling
down of the pipes material. This is actually the same thermal energy
gdelivered to the pipes and lost in different time periods) and is accounted
or in Eq. Al by the second term in first brackets. The real loss after start
of draw off is the rest of the initial energy content of, at that point already
partially cooled down (by pipes materia%, wasted domestic hot water.
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DHW generation subsystem

EN 15316-3-3 Heating systems in buildings - Method for calculation of system
energy requirements and system efficiencies - Part 3-3: Domestic hot water
systems, generation;

The standard deals wtih calculation of:
Total boiler heat losses
Total storage tank heat losses
Auxiliary energy (pumps, burner)
Recoverable heat losses

Calculation interval: 1 day
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Prilog 1.2, - Algoritam - SUSTAV PRIPREME PTV

41

—( postoji li indirektno grijan spremnik PTV?

da

9'\‘.-'.5T.AVG . HF\MB__A\-'G : ag\’u".ST:SBY

|

Vistax.y.z

Owsrsay =%+ Vg | = EN 12897 (ili nac.aneks)

QW: ST.LS

6. -y o
_ [ W.ST.AMB .—‘AMB,ARG) ) Qw.ST.SBY [I\ ’I J d.ll]

A8,
I

W.ST.5BY
analogno 15316 3-2 ("fizikalni
pristup”)  proracunati  toplinske
gubitke primamog kruga — pozeljno
tocne vrijednosti duljina

Ow p1s [MJ ""Idn]

Owemvovr = Ow + Owopisis + Owstis + Qwepis [ML’dn]

ne

sustav se nalazi u: 1) kucanstvo
2) ostalo

l.

prema efikasnosti (uz odabir jednog programa koristenja PTV):
Mwcex =1 —0.0742(5, =7, )0(21.042 - Oy oy o)
— za: O, <Oyemnour <O
Nweex =7 +0.0478(77, = 17, MOy e oo — 21.042)
— za: O) <Oyemvovr < D5
0,.0,.0, — uobicajeni programi koristenja PTV
7,.15.7; — pripadne efikasnosti pri ponudenim programima

Qw__GEN__N = Qw,em,om + Q‘J.':GE_‘I:I_S - QW.GEI\':LS__RBL [MJ .-"'dn]

Ey g — godisnja potreba topline za PTV + gubici

E‘J(:PR}I = Z [ nf:v:r' ' E‘J(:DEL ] + Z [ fp__el '];V,-‘.UX.‘J }
i i

odabrati konkretan slucaj:

1. kotao (ulje ili plin)

2. direktno grijan (plinskim k.) PTV spremnik
— 3. el. grijac za direktno grijanje spremnika

4. alternativni generatori

O cenps |[MI/dn]| —prema odredenojmetodi

W cencen = 3- 0 @wgen Toenvon * Foen avmon [I\'U’Idn]

£ g . - ]
Wy cenpp — Prema dijelu 3-2

Wi cevavx = Wwcevees + W cexrne [MJ ""Idll]




Storage tank losses

Heat losses of indirectly heated storage tank are determined using data for:
Av. water temp.

Surrounding air temp.
Measured stand by heat loss

If measured data are unknow then use Eq. 5, provided the parameters
X,Y,z are given in a national annex!
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DHW generator heat losses

Two cases are distinguished:
Single family dwelings (kucanstvima)
Other buildings

For dwelings the test data for boiler efficiency recorded at low, average and
high tapping program (EN 15316 3-1) are needed!
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DHW generator heat losses- oil and gas fired boilers

Calculation is based on
Measured nominal power efficiency
Measured stand by losses Qyy gen is sby
when boiler provides heat to the heating system then Qy gen is sby=0

When measured data are not available we recommend to use the Case
specific boiler efficiency method from EN 15316-4-1.
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DHW generator heat losses-directly gas fired storage
heater

In an absence of test data the heat losses are taken as being 20% lower
then max allowed value according to EN 89 i.e.

Pw,gen / stis=250 W for period of 24h/day (6 kWh/dan-in reality<1
kWh/day)

Total heat losses are obtained by adding heat losses of the boiler itself
(1'ngen)'QW,gen,out at the output power QW,gen,out

Ngen™ 84%
Ngen= 98% for condensing types
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DHW generator heat losses-el. heated storage heaters

1. Continuous heating
2. Intermittent heating

Add 1) test data for heat losses are needed

Add 2) test data are not needed
Daily tapping patterns should be defined
Standard heat loss is Qy gen /st 1s, nom =1,7 M3/day (0,47 kWh/day)
After taking into account temp. stratification in a tank the heat losses for 200
Lit vessel are <1 MJ/day (<0,3 kWh/day)
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Auxiliary energy calculation

Test data are needed (recorded at 100% power, pressure drop of 10 kPa in
the primary loop)

It is necessary to determine operational time periods when DHW is heated

tw gen,nom @Nd separately runnig time of the generator t,, o~ not defined in
the standard how to calculate these values (maybe it is possible to use tqy 4,
Eq. (12) from EN 15316-4-1)



Recoverable heat losses

Heat losses from generator and auxiliary equipment released to the
surrounding air are taken as Q gen s, =0""

Not defined how to obtain recoverable aux energy delivered to the water
(possible use of EN 15316 3-2 for circulation loop-i.e. 80% of W,y 4 pmp F-3)
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DHW generation subsystem

EN 15316-3-3 Heating systems in buildings - Method for calculation of system
energy requirements and system efficiencies - Part 3-3: Domestic hot water systems,
generation;

Questions and remarks

1. Eq. (5) - if parameters X,y,z are unknown and no test dana are available — the
water storage vessel losses can not be calculated by using this standard

2. Chapter 7.3 - how to estimate the heat losses form primary pipes if exact pipe
length is unknown (and national Annex is not available t00)?

3. How to calculate the generation heat losses if test data are not available?

(The case specific boiler efficiency method from 15316 -4-1 (Anex B) can possibly be
applied here for for oil and gas fired boilers)

4. How to determine recovered auxiliary energy delivered to the domestic water?

— 4.1 Is it appropriate to use the value for circulation loop (80% of Wy gis pmp
F.3) from EN 15316 3-2

5.Isit Fossible to use default value of PW,gen / st,Is=250 W (Eq.B.2) also for
indirectly heated hot water storage thermal losses calculation If measured values are
not provided?

6. Eq. A.4 How to determine period of provision of domestic hot water tyen nom

i.e running time of boiler at nominal power t - is it possible to use t Eq. 12
from EN 15316-4-1? gennem ot
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Tables based calculation —DIN V 4701-1; example

svjedi zrak otpadni zrak
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Primary energy calculation — examples from the Study of alternative systems usage

Ulazne velicine

Vrsta zgrade No
Adresa i katastarska estica ‘ ' -------------------------
Klimatski podaci (kontinentalna/primorska Hrvatska) ;(_)r_lt_ir;t;r;tél_n_a """"""""""""""
Plogtina korisne povrsine A [m?] 1éé1 -----------------------

Osnovno rjeSenje-varijanta |

OPIS MJERA TOPLINSKE ZASTITE (prema proraéunu i podacima iz arhitektonskog dijela projekta i
ISKAZNICI POTREBNE TOPLINSKE ENERGIJE ZA GRIJANJE | TOPLINSKE ENERGIJE ZA
HLADENJE)

Koeficijent transmisijskog toplinskog gubitka Hy a; [W/(m?K)] |lzradunati: 0,46 Max.. dopusteni: 0,48

OPIS SUSTAVA GRIJANJA, HLADENJA | VENTILACIJE

Niskotemperaturni plinski kotao
Izvori energije (grijanje , PTV, hladenje, ventilacija, rasvjeta) |[(70/55°C) kombiniran s indirektno
grijanim spremnikom PTV-a

Centralno, radijatori s termostat.
Nacin grijanja (lokalno, etazno, centralno, daljinski izvor), ventilom, kotao i spremnik u negrijanoj
zoni. Recirkulacija PTV-a.

Nacin hladenja (lokalno, etazno, centralno, daljinski izvor), -

Vrsta ventilacije (prirodna, prisilna bez povrata topline,

o . Prirodna
prisilna s povratom topline)

Vrsta i namjena koriStenja sustava s obnovljivim izvorima
energije

RASVJETA =
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Primary energy calculation - examples

Izraunato za stvarne klimatske podatke

GRIJANJE PTV VENTILACIJA HLADENJE RASVJETA

Qu.na Qw.na Que(bez gub.) Qc.na E
Apsolutna
potreba, kWh/a =Eiie 18883 i i )
Svedena
potreba na A, kWh/(m? 70 12,5 - - -
a)
Najvec¢a dopustena, ) ) ) )
KWh/(m?a) sl
Neisk.gubici sustava, }
[kWh/a] Quis Qw.is Qve,s Qcs

13709 13310 - - -
Pomoc¢na }
energija,[kWh/a] Eup Ew,p Evep Ecp

932 399 - - -

Godisnja isporu¢ena energija gradevini, Ege

138158 [kWh/a]

103,8 [kWh/m?a]

Godi$nja primarna energija, Eprim

153997 [kWh/a]

115,7 [kWh/m?a]

Koeficijent utroska sustava, e, =Eprim,n/(

OH,nd"'QW,nd )

1,40

Godisnja emisija CO, , [kg/a] (prema NN. 113/08)

28071 (svedeno na E,, za plin i el.energiju)

Udio obnovljivih izvora energije U (Qu ng+Qw.na )s [%0]

0
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Primary energy calculation - examples

:] D—H—D—D—D—E—D—D—j—m
|

AT

J:f j/ s

NT

AHHHHHH

Alternativno rjeSenje-varijanta II

HLADENJE)

OPIS MJERA TOPLINSKE ZASTITE (prema proradunu i podacima iz arhitektonskog dijela projekta i
ISKAZNICI POTREBNE TOPLINSKE ENERGIJE ZA GRIJANJE | TOPLINSKE ENERGIJE ZA

Koeficijent transmisijskog toplinskog gubitka Hy ag [W/(mzK)]

IzraGunati: 0,46

Najv. dopusteni: 0,48

OPIS SUSTAVA GRIJANJA, HLADENJA | VENTILACIJE

Izvori energije (grijanje , PTV, hladenje, ventilacija, rasvjeta)

Kondenzacijski plinski kotao (70/55°C) +
solarni kolektori kombinirani s indirektno
grijanim spremnikom PTV-a i recirk.

Nacin grijanja (lokalno, etazno, centralno, daljinski izvor),

Centralno, radijatori s termostat.
ventilom, kotao i spremnik u negrijanoj

zoni

Nacin hladenja (lokalno, etazno, centralno, daljinski izvor),

Vrsta ventilacije (prirodna, prisilna bez povrata topline,
prisilna s povratom topline)

Prirodna

Vrsta i namjena koriStenja sustava s obnovljivim izvorima
energije

Plo&asti solarni kolektori spojeni na
spremnik PTV-a, dogrijavanje kond.

kotlom

RASVJETA
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Prlmary energy Calcu Iatlon B %%%gtlslp;!cﬁge zgrade- Alternativno rjeSenje (Kondenzacijski kotao +sunéeva energija)

IzraCunato za stvarne klimatske podatke

GRIJANJE PTV VENTILACIJA HLADENJE RASVJI

Qi nd Qw.nd Que(bez gub.) Qc.na E
Apsolutna
potreba, kWh/a B Ugees i i i
Svedena
potreba na A,, kWh/(m? 70 12,5 - - -
a)
Najveca dopustena, ) ) ) )
KWh/(m?2a) Sl
Neisk.gubici sustava, .
[kWh/a] Quis Qw.is Qvess Qcs

6712 7063 - - -
Pomoc¢éna )
energija,[kWh/a] Enp Ew, Evep Ecp

1158 250 - - -

Godisnja isporucena energija gradevini, Eg

117261 [kWh/a]

88 [kWh/m?a]

Godisnja primarna energija, Eprim

131769 [kWh/a] | 99,0 [kWh/m?a]

Koeficijent utroska sustava, e, =Epimn/(

QH,nd+0w,nd )

1,20

Godisnja emisija CO, , [kg/a] (prema NN. 113/08)

23891 (sveden

ona Egy zapliniel.ene

Udio obnovljivih izvora energije u (Qqna+Qwnd ), [%]

7 %

UsStede u isporu€enoj energiji u odnosu na polaz. 20897 [kWh/a] 4830 [kn/a]
rieSenje.
Period povrata investicije, [a]
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Primary energy calculation - examples

NS Zemlija

Alternativno rjeSenje-varijanta II1

HLADENJE)

OPIS MJERA TOPLINSKE ZASTITE (prema proradunu i podacima iz arhitektonskog dijela projekta i
ISKAZNICI POTREBNE TOPLINSKE ENERGIJE ZA GRIJANJE | TOPLINSKE ENERGIJE ZA

Koeficijent transmisijskog toplinskog gubitka Hy 4 [W/(mzK)]

Izracunati: 0,46 Najv. dopusteni: 0,48

OPIS SUSTAVA GRIJANJA, HLADENJA | VENTILACIJE

Izvori energije (grijanje , PTV, hladenje, ventilacija, rasvjeta)

Dizalica topline (55/45°C) sa pripad.
spremnikom+ indirektno grijani spremnik
PTV-a i recirk.

Nacin grijanja (lokalno, etazno, centralno, daljinski izvor),

podno, kotao i spremnik u negrijanoj
zoni

Nacin hladenja (lokalno, etazno, centralno, daljinski izvor),

Vrsta ventilacije (prirodna, prisilna bez povrata topline,
prisilna s povratom topline)

Prirodna

Vrsta i namjena koriStenja sustava s obnovljivim izvorima
energije

RASVJETA
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Primary energy calculation - examples

Energetske potrebe zgrade- Alternativno rjeSenje (Dizalica topline+podno grijanje)

Izraunato za stvarne klimatske podatke
GRIJANJE PTV VENTILACIJA HLAPENJE RASVJETA

Qhng Qw.ng Quve(bez gub.) Qc.ng E
Apsolutna
potreba, kWh/a =Eiie Ugees ) )
Svedena
potreba na A, kWh/(m? 70 12,5 - -
a)
Najvec¢a dopustena, ) ) )
KWh/(m?a) sl
Neisk.gubici sustava, B
[kWh/a] Quis Qwis Qve.s Qc.s

3451 14331 - -
Pomoc¢na -
energija,[kWh/a] Ehp Ewp Evep Ecp

3101 1238 - -

AN Zemlja

Napomena: stupanj djelovanja diz. topline COP,=3,7

Godisnja isporu¢ena energija gradevini, Ege

38788 [kWh/a]

29,1 [kWh/m?a]

Godi$nja primarna energija, Eprim

116370 [kWh/a]

87,4 [kWh/m?a]

Koeficijent utroska sustava, e, =Eprim,n/(
Qhna+Qwona )

1,06

Godisnja emisija CO, , [kg/a] (prema NN. 113/08)

20558 (svedeno na E,, za el.energiju)

Udio obnovljivih izvora energije U (Qu ng+Qw na )s [%]

0

UsStede u isporu¢enoj energiji u odnosu na polaz.
rieSenje.

99370 [kWh/a]

9860 [kn/a]

Period povrata investicije, [a]
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Primary energy calculation using EN 15316 - example

Oy = 40000 KW hig

2
By oo = 200 0

Ay gepr = 75 m’
J0/55°C NTkotaoizvan grians zone

H

| i s
,\; ==
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Primary energy calculation using EN 15316 - example

Heating (kWh/a) DHW (kWh/a) Tot.
Energy need 40000 2050 42050
Emission subsystem 5160
gligtsryﬂs’t‘;ﬁm 7621 333,8
Storage tank 255,5
Primary circulation 440
€Y 6319-only space heat. 1735-summer
SpEfiem 132- + DHW 132 - winter
Total losses 19232 2764 21996
Aux. energy 368 8 376
Delivered energy 59232 4844 64076
Primary energy 66230 5320 71550
ep (primary/usefull) 1,575
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