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CoodepxxaHue

1/ O630p EPB-cmaHOapmoe, conpoeoxodarowux umniaemeHmauyuro e EC
Hdupekmueblr 06 3Hep2oagphekmueHocmu 30aHuli. ModynbHasi cmpykmypa
cmaHOapmoe o pacyemy  3HepaoagpgppekmusHocmu. OcobeHHOCMU
cmaHdapmoe (EN) u conpoeoxdaroweli mexHu4yeckolu uHepopmayuu (CEN/TR)
ons1 EPB-cmaHdapmos.

2/ CpaeHeHue 3Hep203(hgheKMUBHOCMU UHXEeHepPHbIX cucmem 30aHull no
ucnosib308aHuro nepsu4dHou aHepauu (EN ISO 52000-1 and EN 15316-2).

3/ OHepaoaghghekmueHOCMb HOBbLIX, CMapbIX U MOOEPHU3UPOBaHHbLIX cucmem
eodsiHo2co omonneHuss (EN 15316-2). Aemomamu3auyusi 30aHusi, Kracc
3Hep2oaghghekmueHOCMU peaysiuposaHusi UHxeHepHbIx cucmem (EN 15232-1).

Workshop on Energy Performance Buildings Standards ‘ Energy Community m



CoodepxxaHue

1/ O630p EPB-cmaHdapmos,
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MoOynbHas cmpykmypa cmaHOapmos ro pacdemy
3Hep203hhbekmusHocmu 30aHus

1. O6bwue sonpocsbi
2. TepMuHbI u onpedesieHus!
3. lMpumeHeHue

4. Cnocobkl npedcmaesieHusi
3Hep2emu4ecKux xapakmepucmuk

5. OyHKYUOHanbLHOCMb U 2paHuybl
30aHusi

6. Ucnonb3yemocmb 30aHusi U
3KcnyamayuoHHbIe PEXUMBbI

7. CoeQuHeHue aHep2emu4YecKux
ycny2 u 3Hep2oobecrne4yeHus!

8. 3oHupoeaHue 30aHus

9. Pac4yem 3Hep203ghhekmueHocmu
10. U3mepeHue 3Hep203hhekmusHocmu
11. MucnekmupoeaHue/o6cnedosaHue
12. CnocobkI npedcmassieHusi
3Hep2emu4ecKux xapaKmepucmuk
13. BHewHs15s1 OKpyxarouwjasi cpeda
14. AkoHOMUYeCcKue pacyemsl

O6uwue npoyedypsbli

30aHue

TexHu4Yeckue cucmemsbi 30aHUsI
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Cxema e3aumocesiau mooyrneu (npumep) CEN ISO/TR 52000-2:2017
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PacuemHsbie cpaHuubl cucmem
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3Hep2a2usi Ha Mecme
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PacyemHasi cxema rpumeHeHUsi cmaHo0apmos

TENNONOCTYNNEHUA XAPAKTEPUCTUKK KNMUMATUYECKUE TPEBOBAHUA K
30AHUA ycnosus MUKPOKINUMATY

EN 16789-1 EN 150 6946 o ENISO52010-1 EN 16798-1
{Internal gains) {Indoor Environment}
EN ISO 52022-1-2-3 EN IS0 13789 + National EN 16798-3

(Solar gains) {Ventilation Systems)

EN IS0 10077 standards
EN 12464-1

PACYET 3HEPFOMOTPEEHOCTU ANSi OTONNEHMS, OXITAXGEHUS, YBIAXKHEHUS, OCYILEHS EN 52016-1 EN12831-3 | EN 151931
OHEPIOINOTPEEHOCTb PACYET TPEBYEMOW MOLLHOCTM EN 12831-1 (OTOMNEH.) EN 16798-11 (OXNAXOEHVE) EN 15316-3-1

CUCTEMA OXINAXOEHUE I BEHTUNALUMS l OCBE-

ABTOMA- LLUEHME
TU3ALUK

- N
e NI EN 16798-9 EN 16798-3 EN 15316-1 EN15316-1 [ EN 151931
M EN 15316-2 EN 16798-7 EN 15316-2

EN 153163 . EN 16798-5 . EN 15316-3 EN 1531632
N R
EN 16798-15 EN 15316-5 EN 15316-5

... §. 0 .
EN 15316-4 (1 to 8) EN 15316-3-3

EN 16798-5

REHVA

NPEOBPA3OBAHUE B MNEPBUYHYIO 3HEPTUIO EN ISO 52000-1 (EN 15603)

SHEPFETUYECKASA 3®®EKTUBHOCTbL EN ISO 52003
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EN ISO EPB-cmaHOapmei

u cornpogoxoaruwass mexHudeckas uHgopmauyuss CEN ISO/TR

STANDARD PUBLISHED ACCOMPANYING TECHNICAL REPORT PUBLISHED _JRef. Modules

EN IS0 10077-1 Thermal performance of windows, doors and shutters — Calculation of thermal transmittance — Part 1: 2017-06 .

General
EN IS0 10077-2 Therm:il performance of windows, doors and shutters — Calculation of thermal transmittance — Part 2: 2017-06 .

Humerical method for frames

Thermal performance of curtain walling — Calculation of thermal transmittance 2017-06 p42-5

Thermal bridges in building construction — Heat flows and surface temperatures — Detailed calculations  |2017-06 p42-5

Thermal performance of buildings — Heat transfer via the ground — Calculation methods 2017-06 pi2-E

Thermal performance of building components — Dynamic thermal characteristics — Calculation methods  |2017-06 . . . (]

Energy performance of buildings — Hygrothermal performance of building components and building 2017-07
ildings — issi ilati i - i elements — Part 2: Explanation and justification

EN IS0 13789 Thermal performance of buildings — Transmission and ventilation heat transfer coefficients — Caloulation 2017-06 P ] .

method
EN IS0 14683 Thermal bridges in building construction — Linear thermal transmittance — Simplified methods and 2017-06 .

default values
EN IS0 6946 Building .cnmponenls and building — Thermal e and thermal i e — 2017-06 .

EM 150 Calculation methods _

Energy performance of buildings — Overarching EPB assessment — Part 1: General framework and Energy performance of buildings — Overarching EPB assessment — Part 2: Explanation and justification of M1-1, M1-2, M1-3, M1-5,
EN IS0 52000-1 2017-06 CEN IS0/ TR 52000-2 2017-06

procedures EPB Standards related to Energy Need caloulation = 150 52000-1 M1-7, M1-8, M1-9, M1-10
EN IS0 520031 Energy periormal?ce .of buildings — Indicators, requirements, ratings and certificates — Part 1: General 2017-06 CEN IS0/ TR 52003-2 Energy periormal;u:e .of bml.dmg; — Indicators, requirements, ratings and certificates — Part 2: 201706 14

aspects and application to the overall energy performance and justification of 150 52003-1
EN IS0 52010-1 Energy periorm.ance of buildings — External climatic conditions — Part 1: Conversion of climatic data for 2017-06 CEN IS0/ TR 52010-2 Energy performance of buildings — External climatic conditions — Part Z: Explanation and justification of 201706 i-13

energy calculations 150 52010-1

Energy performance of buildings — Energy needs for heating and cooling, internal temperatures and MZ-T, M2-3, M3-3, M4-3,
EN IS0 52016-1 - . . 2017-06 - . .

sensible and latent head loads — Part 1: Calculation procedures faz 070 Lorii] [ Eneray performance of huildings — Energy needs for heating and cooling, internal temperatures and 2017-06 ME-3, MT7-3

Energy performance of buildings — Sensible and latent heat loads and internal temperatures — Part 1: sensible and latent heat loads — Part 2: Explanation and justification of 150 52016-1 and IS0 52017-1 Mz-2, M2-3, M3-3, M4-3,
EN 150 520171 . X 2017-06

Generic calculation procedures ME-3, M7-3

Energy performance of buildings — Indicators for partial EPB requirements related to thermal energy 2017-06 Energy performance of buildings — Indicators for partial EPB requirements related to thermal energy 2017-06 24

balance and fabric features — Part 1: Overview of options balance and fabric features — Part 2: Explanation and justification of 150 52018-1

Energy performance of buildings — Thermal, solar and daylight properties of building components and _— . . P

Eme: rfol f buildings — Th L, sol nd daylight rties of buildi ts and
elements — Part 1: Simplified calculation method of the solar and daylight characteristics for solar 2017-06 ray performance of buildings — Thermal, solar and daylight properties 8 components an 2017-06 u2-a
. N . . elements — Part 2: Explanation and justification

protection devices c ‘with glazing

Energy performance of buildings — Thermal, solar and daylight properties of building components and
EN ISO 52022-3 elements — Part 3: Detailed calculation method of the solar and daylight characteristics for solar 2017-06 Mz-8

protection devices combined with EI.az| ng

- . N N . Emergy performance of buildings — Overall Energy performance Assessment Procedures — Part 2:
Energy perfol f buildings — Indoor tal lity — Part 1: Indoor tal it HO - Und
150 150 177721 periormance of buildings =~ In enviranmental quality — Pa " Snvironmentat npu 2017-06 I‘SOJ'TR 17772-2 Guideline for using indoor environmental input parameters for the design and assessment of energy nesr

parameters for the design and assessment of energy performance of buildings
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EN u CEN/TR
EPB-
cmaHOoapmabl

|[FLUBLISHED

[Encray perfarmance of buildings — Consrols for heating systems — Part 1 Control equipment far hot water]

ACCOMPANYING TECHNICAL REPORT

BLISHED Iﬂ.l! Madules

e 2017-05 Controls for heating systems — Part & Asoompanying TR prEN 12056-1:2015 216-08 a5, w4, 427, MO8
heating sy
IE"' & p’sﬁm““"""‘b“id'!‘ — Controls for heating systems — Part 3: Control equipment for sleatrical |, )\ oo Controls for heating syssems — Part 7: Ascompanying TR prEN 12056-5:2015 2016-08 s 5, W6, W7, IS
IE"' = ";m““"““”’“id‘!‘ — Controks for heating systems — Part 5 Stark-stop schedulers for 201705 Controls for hesting systems — Part B Asoompanying TR prEN 12076-5:2015 2016-08 35, W6, W7, HOE
Encray performance o building: — Nethod for caleulstion of the design heat load — Part 1: Space heating [ = sy perormancs o bling:  ithod fo caldaion f the deign heat oad — Par 2 Sitanation oy 7.4 s
ioad o of EN 128311
Eneray performance of buildings — Hethod fo caloulation of the design heat load — Part 5: Damestic hat Mmimw—mmmmmuw design heat load — Part 4
EN 12834-3 — o s 01707 CEITR 128314 o st o 3 128718 01704 e 2, -3
EN 15183-1 Eneray performance of buildings — Energy requirements for lighting — Part 1: Spesifications 201704 CENITR 15193-2 f"‘s‘;“;_"“ armanas of building: — Ensray for lighting. o R ot s
P r_mgyperfanmumidmgs Erergy performance of bnicngs — Fart 1: Impact of Buing [ [E— ] ¢ bt . o609 104, 105, M1, M
Al Controls and Building 7, M10-8, MA0-9, MI0-10
[Eneray performance of buildings — Hethod for caloulafion of syzbem energy requ and system Hem:;smnrdmmrhudmlngmmuiv; Mmdfannlotumnafsmnaergy 31, Wo-a, 49, ME-1,
EN 153161 il = il e R R is31661 e i EA ot o O 13518 01704 .
[Eneray performanse of buildings — fethod for caloulation of system energy requr and system misee: Eopl ufh.uhg;—wuu.odfwmmawm requiremenes and system ]
=fficiencies — Part 2: Space emizsion systems (hesting and coling) 201705 L L S - friciencics — Part £2: Explanation and justification of EM 15316-2 017-05 IS, s
Encray perfomnance of g — ethod for clelaion o e e and system rmrenees Eoal of busldings — Method for caloulation of system energy requirements and system o
— Part3: Space dicirbusion systems (DHW. heating and ocoting) T Rt «iciencie: - Pat t3: Explanation and justication of 15316-3 o a8, a8, b
~ iethed for caloulation of system energy requr and system 2 Ereray of busldings — Method for caloulation of system energy requirements and system )
ing and DHW ryeems, oo S il =Friciencie: - Part 6-4: Explanation and justcation of EN 15316-4-1 o7 o7 e
~ b for calutaion o sem snery et PEpE R Encrsy prformanos o budings — et for caculation o ytem energy equremenss WAEm Loy 17 4 e nes
pump sy fficiencies — : Explanation and justification '
Energy performanse of buildings — Tt o caio o sytem enargy requr and system Enargy performance of buildings — Method for calouiation of oy and system
EN15316-4-3 effigiencies — Part 43: Heat generation systems, thermal solar and photovoltaio systems p7-05 CENITR ISSIE68 | o . e Purt 64: Explanation and justification cf BN 1531643 o704 UE, MET, B2, B8
Erersy performance of buildings - eshod for calolation of psiam enersy requremerss ad e Energy perfarmance of building — Method for calouiation of system energy requirements and system
W3-8, ME-B, M11-8
EN 1531644 o et oy " 21704 NI TR 131667 olanarion and estfention of 24 1331 01704
Eneray performanse of buildings — Method for caleulation of system energy requr R p N . Encray performance of bulding: — lethod for calouiation of system energy requiremerts and ystem [ppo o P
iarcies — Part 4:5: Diztrict heating and occling eFficiencies — Part t5: Explantion and justification of B4 1531645 R MR
5 il hen.r.ng‘ ing and l- ‘mﬁ;::enﬁ 201704 = of buslings — fethod for o of oy B e and =y 2017-05 us.g, me-g, M1t
ger ar "3 effiiencies — Part &3: Explanation and justification of BN 15316-4-8 Ridenihanb
—— —— -
2y performance of building: — lethod for o sytem energy rea wdmtem | e
sffigiencies — Part 410 Wind power generation systems
Eneray performance of buildings — Hethod for caloulation of 2yzbem energy requ and system Enersy perfarmance of bldings — Wethod for caloutation of syzbem energy requirements and 3atem
EN 153165 s g e T e o oot 01705 CENITR 18316600 P e o o teates 01704 a7, a7
[Eneray performanse of buildings — Feating systems and THW in builsngs — Far: 1- Inspestion of boilers Energy Performancs Of Buildings — Heating Syseems And Dive In Budings: — Part 1: Explanation and
eating getaome s DH e - " |oras e I et of EN 153781 " i3 3 R - 201704 11, 1
::‘rypemﬂmng—mnngmnwmmmmm;—hnkwmm orros J— mwwwm—mww & Explanation @d om0 [, nei0
Energy performance of buildings — Economic evaluation prooedure for energy systems in bulGings — Fart [0~ Enery perfonmance of busldings — Economio valuation proosdure for energy stem: in buldng: — Fart [0 -
EN 154584 1 Calaulation procedures [FEMIRISERE 5. Erplanation and justification of EH 154591 e
—— - — - — ———— - - - ——
o 155001 :l:tr?'perfonn:b::?l.hﬂd;?; D:::n:;:hemu; and ar —— [—— m%l‘:ﬂdﬂfm?nm for Reating, ventilating and ar-conditioning spplications. |0 P
perfomwnenlbuildmgs Part 1: Indoor emvironmental inpat parameters for desian and - I - e - N
{EN 16798-1) of building: ing indoor air quality, thermal environment, M0 - nder TR 167ee 2y "mwwp"mc:"“"’"fb"u'!’ Ventilation for building: — Part I: Imterpresation of the requirements |\, g furs, ey
w — in '
167953 Eneray perfarmance of building: — \‘:nﬂ.lmnfnrbllLdmgs_ Fart 3 Far nen-resdensial buildings - 7o . msmwwmp—mmﬁmﬁrmm;—lmmdmmnhm - 1,44, e
o8 for g systeme [ET - ,
—_ ) mrgyperrmmumumg Veriaton for Buildings — Caloation methds far sreEy P W —y
Ll of ion and air conditioning systems — Part 5-1: Distribution and genenation-Method 1 e — Energy of buildings — Ventiation for building: — Part 6 Interpretation of the requirements |/ o 0o wr-8
[Eneray performanse of buildings — Ventilation for buildings — Part 5-2: Caloulation methads for snergy [, 0o i EN 16735-5 -1 and EN 16796-5-2 uE-s, ME-B, M-S, ME-E,
requirements of ventilation systems — Method 2: Distribution and generation 75, M-8
Eneray performance of buildings — Ventiason for buildings — Part7: Caloulation methods for the [ Encray performance of buildings — Venlation for bulding: — Interpretation of the requementz m BN [0 o s
desermination of air flow rates in Suildings inoluding infiltrazion 167357
wm:ﬂm-mmmwm—pms: Caloulation methods for e 11706 [E— mwiwm—MMm&mm—m1mlmdtuw I s, s, s
[Encray performanae of buildings — Ventiation for buildings — Part 13: Caloulation of oooling stems. (201706 o=V BT SR Creray perfomarcs of ulding: — Venlation for building: —Part 14: Interpresation of the requfr=mentiz |a617-06 s
[Energy perfarmarse of buildings — Ventilation for buildings — Part 15: Caloulation of socling zmsems (201708 o=y (R0 S VR <y perfornanos o bulding: — VenSlation for building: —Part 16: Interpretation of the recuremets |a017-06 a7
REHVA Enerzy o buildings — Venlatson for buldings — Part 17; Guidetines far inspection of Eneray performance of buldings — Venslation far buildngs — Interpresation of the requirements i EN 11, W11, M,
BE ENA6798-17 Creray perfomanes of b 201706 CENITR 1679518 flsskoln 2017-06 e
Eneray performanse of buildings — Inspecian of Auomation, Lontrols and Technical Buding Inspeeation of Buiding Automation, Controls and Teshmeal Building Managsmens — Part - Aocompanying
EM 16946-1 rnr-ar 01609 uto-11
‘ Management — Part 1 rEM 16546-1:2015
mwmﬂw Building Hanagement System — fart 1 2017-06 =T R R R 5. g Mansgement System — Part 7 Accompanying prEM 16947-1:2015 2016-09 uto-12
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OcobeHHocmu EPB-cmaHOapmos

A) TexHu4eckue cneyughukayuu no npumeHeHuro EPB-cmaHdapmos:

» CEN/TS 16628:2014 Energy Performance of Buildings. Basic Principles for
the set of EPB standards;

» CEN/TS 16629:2014, Energy Performance of Buildings - Detailed Technical
Rules for the set of EPB-standards;

B) noumu ece cmaHOapmbI conpoeoxxdaromcsi mexHuU4Yeckol uHgopmayueu
(TR) cmpykmypHo coenadaruweli ¢ EN u EN ISO, komopassi nosicHssem u
doroJIHsiem roJloXKeHuUsi cmaHoapmose, a makxe daem rpumepsl,

B) cmaHldapmbl EN ISO u mexHu4yeckass uHgpopmauuss CEN ISO/TR 6e3
codepxaHusi. OHU JnuUwWb nepeHanpaessisilomM Ha coomeemcmaeyrouwull
udeHmu4HbIl 1ISO unu ISO/TR;

‘ Workshop on Energy Performance Buildings Standards ( En:ergy —— n
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OcobeHHocmu EPB-cmaHOapmos

I') Codepxam mpeboeaHusi kK 2ocydapcmeeHHOMY op2aHy, ghopmupyrow,emy/
peanusyrowemMy nosiumuky 3Hep203ghghekmueHOCMU 8 NMPUHSIMUU pPeweHust
no:

% NPUMEeHeHUr pacyemHbIX OaHHbIX M0 yMOJIYaHUro, IU60 adanmuposamsb
ux nod ocobeHHocmMu cmpaHbl;

¢ adanmayuu 0aHHbIX OJIs1 3KOHOMUYECKOU OUEeHKU Mepornpussmuu rno
noebiWeHUro aHepa2oagpgpekmueHocmu 8 coomeemcmeuu ¢ EN 15459-1;

“* npumeHsieMbIM Memodam obcriedoeaHusi/uHcrieKmupoeaHus
UH)XeHepHbIX/mexHU4YecKux cucmem 30aHull Mo coomeemcmaeyrouw,um
cmaHOapmam obcsiedoeaHusi/UHCNEKMUPOBaHUSI.
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CoodepxxaHue

2/ CpaeHeHue 3Hepa2o3aghhekmueHocmu
UH)XXEeHEePHbIX cucmemMm  30aHuud  no
UCrosib308aHUKO  rnepeuvyHouU 3dHepauu
(EN ISO 52000-1and EN 15316-1).
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KoagbgbuuyueHm nepsu4Hou aHepauu EN ISO 52000-1

Energy carrier Kcoze ( 3
Delivered from distant Jenren Jeren Jptor (g/kW h) @ | B/' ‘ /@
1 Solid 11 0 11 360 S S
2 |Fossil fuels Liquid 1,1 0 1,1 290 I /‘4\ /’6‘\ }
3 Gaseous 11 0 1,1 220 } NN M |
4 Solid 0,2 1 1,2 40 | }
5 |Bio fuels Liquid 0,5 1 1,5 70 ! }
6 Gaseous 0,4 1 14 100 @ }
7 |Electricity ¢ 23 02 2,5 420 ) ) .
~ A
Delivered from nearby @/) (
8 |District heating 13 0 13 260 %@% (3) @
9 Disrrl(‘t COOllng 1J3 0 1’3 260 \ 7““ s /////////.////i ///////////g//
Delivered from on-site \ ’
10 [solar PV electricity 0 1 1 0 NS
11 Thermal 0 1 1 0 /’5‘\ /7‘\
12 |Wind 0 1 1 0 S N
. Geo-, aero-, N
13 |Environment hydrothermal 0 1 1 0 met - @ anrL‘n _ (2) fpmn _ @
Exported ®+©@ ®+© ®+©
14 . To the grid 2,3 0,2 2,5 420
——Electricity be Key
15 To non EPB uses 2,3 0,2 2,5 420 A 4 ble infrastructu lated
energy source non-renewable infrastructure related ener
a Default value based on a natural gas boiler. Specific values are calculated according &Y ) ] &y
to M3-8.5. B upstream chain of energy supply 5 renewable infrastructure related energy
b Itis possible to differentiate between different sources of electricity like wind or solar. | C inside the assessment boundary 6 mnon-renewable energy to extract, refine, convert and transport
¢ These values are established in line with the default coefficient provided in Annex IV | 1 total primary energy 7 renewable energy to extract, refine, convert and transport
of Directive 2012/27/EU. This default coefficient is currently being reviewed and a later | 2 non-renewable primary energy 8 delivered non-renewable energy
amendment of the above factors could be needed. . .
" ; : 3 renewable primary energy 9 delivered renewable energy
NOTE 1 Add a column in case of other requirements, e.g., CO; requirement.
NOTE 2 Add rows for each relevant energy carrier.

Figure 2 — Primary energy factors

‘ Energy Community
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Knacc aHepaoaghghekmusHocmu aHepaoHocumerseu
OJ151 JIOKarslbHbIX UCMOYHUKO8 mersiomal

open fireplace/stove

SKosi02u4Ho,
ecnu
He yMeHbwaemcsi
nnow,adw s1ecos!

closed fireplace

150%
wood stove

125%

solid fuel LSH

coal stove

pellet stove

98%

>

MeneTsbl

SHR (slow heat release) stove

solid fuel cooker 90% S —

warm air unit heaters

82%

OpeBecuHa
>

local space heaters (LSH) gas fired LSH

75%

Ce30HHas 3Hepro3¢gpgekTBHOCTb, %o
@
.

Ilﬂ'l Ii

liquid fired LSH

<€

gaseous/liquid fuel LSH

36%

Yronb

MpupoaHbIn ras

commercial appliances tube radiant heaters

=<
— Y

WORKING DOCUMENT ON POSSIBLE ECODESIGN AND ENERGY LABELLING REQUIREMENTS FOR LOCAL SPACE HEATERS

Workshop on Energy Performance Buildings Standards ( En:ergy ol
EU4Energy

34%

luminous radiant heaters

30%

<
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TeninnoobecrieyeHue 30aHuUs

Base case J.2.3 Example 2: gas boiler for heating and domestic hot water and PV for auxiliaries

| 0kWh DDD
100 kWh
<_—£E|_)‘” =ill=

100 kWh

J.2.6 Example 5: Co-generator with renewable fuel and boiler
T () KW s ) W

i GRID| EL-USE 20 kWh,
i

€28 kWwh 20 KW e D D D
Negniel 30%
m 481Wh

Negnaor 90%
CGN =158kWh»

", |10

‘: S 50%  Qgiein 190 KWh

iy GAS I | 95 kWh
— | -100kWh
| ‘g Thon 95%

).2.2.3  Partial coverage of electricity use with PV J.24 Example 3: Heat pump and PV

50 kWh ' 40 kWh
_)——‘_) EL-USE
50 kWh 59 kWh
5" | ﬁ‘—* bt
=3 CLLLL | [ Hipn

1 9 kWh
50 kWh 131 { cop 3,20 |
1 ; I
J.2.2.4 PV production in excess of building use J.2.5 Example 4: Co-generator with fossil fuel and boiler
140 kWh |

w— 0 kKWh 0kWh >

— 5 GRID EL-USE 20 kWh >
7 Mh T D D D ‘_ \ 628"‘\‘,"_4_”10‘?\“% D D D npuMepbl pacqemoe

=l o R Oro,  EN ISO/TR52000-2:2017

| S 50%  Quaisin 190 KWh

B GAS | | 95kwh
— | -100kWh3
E | e
Workshop on Energy Performance Buildings Standards ( En:ergy R
EU4Enefgy
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Pe3yrnibmamsi pac4emos 3Hep203ghgheKkmusHocmu
merinioobecriedeHUs1 30aHus

= 2.6 -
= AnbTepHaTUBHbIU
& 2.4 ? - p MCTOYHUK DHEpPrvm no = v
= HECOBPEMEHHOM OnpekTnee 2010/31/EC | B HecogpeMmeHHQI
= 2,2 cnucreme TemAoceT CUcTEME
= € \
e ? \H " — -
o -~ ~-— . | [TennoceTtbt20% enekTpoaorpen
g 18 ~—— - — TENIoceTRs R : j

b€ KOTNhbI —— 1
§ 1,6 T — —
~ B S e S T KpbILIHas KoTerbHas
o 14 === e T S [ A gy D I S iy il s il pis 2
S == -— VYNl 3neKTpooTonneHre + 60% TennoyTMin3atmna Bosdyxa’ ~ ~|' 717 T 17
§ 1,2 mpaAMoe 3feKTpooToNneAe ¥ 60% TennoyTUnnzauvs Bo3AyXa
S 1.0 ANlbTepHaTUBHbIN
= MCTOYHUK 2Heprmm no y
£ 08 | OvpekTuee 2010/31/EC ~N_
?;; 0.6 ‘.\ . TenJao0Bou Hachdc T akkyMynupoBaHue [+ conHeYHBIN KONNEKTOp
::: o L] E—— [ ] n n m [ L] ] m | = | | I m =
s 100 1000 10000
:::o" lMone3Hasi omannueaemasi njiowadb 30aHuUs1, M?
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Pe3yrnbmamsi pac4emos 3Hep203ghgheKkmusHocmu
meririoobecriedeHUs MarnosmaixHbix 30aHul u keapmup

190

1,60

170 o=

qm ) .
AN

1l 3Hepauu

\4

CucTeMa OTONNEHUA C Fa30BbIM KOT/IOM, OTONMUTENbHBIMU CHCTeMa OTONNEHMA HANO/bHaA C ra3oBbIM KOTAOM; 6aK

npubopamu ¢ TepmoperynaTopamm; 6aKk aKKymyaaTop cuctembl aKKYMYIATOP CUCTEMbI FOPAYEro BOAOCHABKEHMSA
ropsayero BoAoCcHabKeHus
150 ‘

CucTema OTONNEHMA C ra30BbIM KOT/IOM, OTONUTENbHLIMU CucTema OTONJIEHMUA C ra30BbIM KOT/IOM, OTOMUTE/IbHBIMMU 73 KOH¢M r auuu
npubopamu ¢ Tepmoperynatopamu; 6ak akkyMynaTop cuctembl Npubopamm ¢ Tepmoperynatopamu; 6ak akKymynatop u yp |-||
ropauero BOAOCHa6XeHus; CO/NIHEYHDIiA KO/IIEKTOP CUCTEMBI FrOpsiYero BoA0OCHa6KeHus; O60pyAO BaHUSA
YTMAN3ATOP TENNOTbl yAANAEMOTr0 BEHTUNALMOHHOIO BO3AyXa  YTU/IM3ATOp TEN/IOTbl YAANAEMOro BEHTUNIALMOHHOTO BO3AyXa

SOUYUEHM UCMOMb308HUA NENBUYHO

DIN 4701-10 Bbl 1:2002 —
2 [lone3sHas omansusaemas naowaob Keapmupbl/30aHus, M £\ 1z216
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Hupekmuea 2012/27/€C Ob6 aHepaoaghhekmusHocmu

TEPMUHBbI:

* (41) "aghghekmueHOe ueHmpasiuzoeaHHoe mernsocHabxeHue u oxsaxxoeHue" o3Ha4Yaem
UeHmMpasibHoe mernJocHabxeHue usnu oxJsiaxdeHue cucmemamMu, 6 KOMOPbIX 0
MeHbwelu mepe 50% e60306HO6JITEeMbIX UCMOYHUKO8 3Hepauu, 50% ompabomaHHOU
mensomsbl, 75% kKo2eHepupoeaHHOU mensaomsbl unu 50% om KoMb6uHauuu yKa3aHHbIX
3Hepauu u mensiomsl,

* (43) "agpgpekmueHoe uHOusudyasibHOe MmernsiocHabxeHue u oxna)xdeHue' O3HaYyaem
UHOueudyasibHyr0 803MOXHOCMb obecrneyeHusi MmernsiocHabxeHuUs1 U oOXxJla)XOeHusl,
KOmopoe no cpaeHeHUr C 3¢hPHeKmMueHOCMbIO UEeHmMpasibHO20 MmernsioCHab)xXeHusi u
oxslax0eHusi 0O uU38ecCmHOU cmerneHuU CHuUXXaem rnepeu4yHoe nompebrieHue
Hes03006Hoe/IsIeMol 3Hepauu, Heobxodumolu Osis obecrneyeHuss OOHOU eOUHUUbI
rnocmaeJsisieMoll 3Hepa2uu 6 paMKax coomeemcmeyruwell cucmembl, unu mpebyem
moe2o Xe rnepeu4yHo20 nompebrieHuUs1 3Hepauu, HO Mo 6oJsiee HU3KOU UeHe, NMPUHUMasi 80
6HUMaHue 3Hepauo, Heobxodumyro ons u3eJsie4yeHusl, npeobpasoeaHusi,
mpaHCcrnopmupoe8KU U pacnpeodesieHus

Workshop on Energy Performance Buildings Standards ( En:ergy T n

EU4Energy



CoodepxxaHue

3/ dHep2oahghekmueHOCMb HOBbIX,
cmapbiX U MOOEepPHU3UPOBaHHbLIX cucmem
800siHo20 omorsieHusi (EN 15316-2).
Aemomamu3ayus 30aHusi, Knacc
3Hep203ghhekmusHOCMU pe2ysiupoeaHus
UH)XeHepHbix cucmem (EN 15232-1).

Workshop on Energy Performance Buildings Standards ( En:ergy o “

EU4Energy



B3aumo3asucumMocms Kriacco8 aHep203ghghekmusHocmu

Knacc aHeproed ¢ eKTUBHOCTH @
O npeaocTaeneHnu 06 sHepro- Mot

MHdopMauMn C NOMOLLbIO - 3 dheKTUBHOCTI R phm) 2\
MapKUPOBKMU ... 06
3HepronoTpebneHunmn

npoaykKuunm

34aHUMN (a1.01)
> we) O
o>

OupektuBa 2010/30/EC
Oupexktnea 2010/31/EC

Cranpgaptbl EN 15316; EN 15232-1

CHCTEMA 30AHME > BKOMOrM

‘ Workshop on Energy Performance Buildings Standards Energy Community “

EU4Energy



MurumarnbeHbIU ypo8eHb 3HepP203hhekmusHocmu/agmomamusayuu
cucmemMbl OMOreHuUs

—— o - - —

LUAPOBbIE KPAHbI,
NMPOBKOBbLIE KPAHbI, :
HEPEIYNNIMPOBAHHDIE |

$Ex

SNEBATOP

1%

PYYHOU

UBA
BEHTUIb

%)

LA

e

/ CYLLECTBYIOLLEE
. COCTOSAHUE
g

A
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30AHUA

Odmchi

TeaTpbl
Lkonbl
BonbHUUbI
Otenu
PectopaHbl
MarasuHbl

Kunble

EN 15232-1:2017

OQHEPITO3®PEKTUBHOCTb ABTOMATU3AUUUN WUHXEHEPHbIX
CUCTEM 30AHUA

151 %
124 %
120 %
131 %
131 %
123 %
156 %
110 %

Workshop on Energy Performance Buildings Standards

100 %
100 %
100 %
100 %

100 %
100 %

100 %
100 %

o e LA

80 %
75 %
88 %
91 %
85 %
77 %
73 %
88 %

70 %
90 %
80 %
86 %
68 %
68 %
60 %
81 %




TepmoepaMma muru4Ho20 «CO8EMCKO20» XuUsi020 30aHus be3
banaHcupoBKuU cucmembl U mepmMopeayriuposaHus rnomew,eHul

,

(v
s
=
< =
X
2 <
™ -6.0 | =
o o
o T
O 8O0 EE 2
(@) | 2
T o)
%—1 0.0- &= 5
T 1 §
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> ©
= b
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>
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CospeMeHHbIe KHU2U O HOBbIX cucmemMax 8005FHO20
U 3/1EKMPUYECKO20 OMOIJIEHUS, 20ps4e20 8000CHabXEeHUS

KHueu e ceob6odHoM docmyrnie

[ & v 41
G Gany,
0C ™ A sy {
e MumepHeme e %
MEHHY £HNS 2se 3
p OB ) OTOMN "'“l'i~ . »
A0 ~ I prag

'Prog

Ha You Tube ecmb

obyyarouwjue punbmMbI Ha & ‘ /
a2udpaenuyeckom cmeHdae. & "y e - --------
Mouck — Mbipkoe Bukmop Bacunbeauy ' ’

lpumepbl pacyema — 8 pykonucu kHuau B. lNbipkoe, B. Muneukoeckut
‘CucmemMbl omornnieHus e ripumepax. PeacynupoeaHue u aHep203ghphekmusHocmsb”
(ony6nukoeaHbI 8 e-journal http:/heating.danfoss.ua/danfossinfo/#/ ):

* yacmb 1 8 Bbin. 1/2016, = yacmb 2 6 Bbin. 2/2016, = yacmb 3 8 Bbin. 1/2017, = yacmb 4 e Bbin. 2/2017

‘ Workshop on Energy Performance Buildings Standards ( En:ergy T n
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http://heating.danfoss.com/PCMPDF/DanfossINFO_1_2017.pdf

LA, Bl men

o syl paedomes sfamgoo TOR

Cucrembl oTONMEHNA
B npumepax. Perynnpoeanune
1 3Hepros¢pPeKTUBHOCTDL

oe c Il ca

Lo P
& F e syprane, Yacme L

BCTYTUEHHME

FEOHOMAID SHERIAE B NI00 06 THE PSS Hechof CHOTEMS, B TOM S0 H B CHOTEME
STOMREHHA, MOTPHAT MPW PEryrMponaHn o= napametpon. MNorasarenem pery-
MHERCES HHA SBNAKTON 8B TOMATETE KIS HO . A BTOEMTETbI KNE MSHOS Of pEgenanT
PAGOT oMo OO GHOCTE H SHERMDS f-2KTHEBHOCTE CHCTEME! HE TONBES B PACUSTHHX

I HO M HE TR BCErD oTOrMTErEHore neproga. 1
AETORHTET2MN T T fofr wy pErymeg CHCTE M| OTOTE
HMA, T. & T kT Heg Ty MCTX SHERTOP ECYPCos W 38

BEILLEHAR CTOMMOCTI KoM PEITTH SOTONMEHAES.
MpaETHES MEAMEHEHRA ASMNECROND NAQSMETES SABTODMTET KIansHas Sls He B
MonHoi Meps 28 geficTeosana 0rR aRanHEs paborToono coSrocTi n snepros deeer
THEHOCTH MHGERaBrMYSCR CHOTeM, DCHOBHAA MPH-HE — COMHOCTE BOCMpI
THA COBDEMEHH0N TEODHI Py THDOSSHNE, BOTORSS HE DA osara B 1pocTom
HAMAOHoMA W = r sscroro pacdeta Oo
CHN MO MHOMAE Pl OTSI0T M0 CTAAH RS — nanamact ks M BMANBHOCTS MRS B
HECKOID PACHETA M ONIMOAA MNONOHMTENEADND PEMEETATE, YTO GANSKO He BOSrna
MIOETE SEen GRaTOR MPH SECIUTHETALIMA CHCTEM L COBDemeH Ml Moomog mps npose
rupnm-nm CHCTEME! — MIHAYANE RIS Y BSPEHHOCTE B MO0 TENEHOM BOHSUHoM
Tewyro yoepet CThb Moy NYTER DUEHEN P oTocnoooSiHo cTM 1
:—neprm-ﬁ‘unnm—mm CHCTEMBI B rpnqeu:: AN A BNMSSCROND BaCSETE MpE no-
MOUA SETODHTETOR KNarsEHOE
CHCTEM S OTOMMEHIAS — 3T0 QI HIMMYETESS CHCTEMS © IS HEHHER 55 00 THO Bes
NapasssTRos TernonocHrena. lopasnrss comiil pacssT — paccMmoTPEne CTATHS
CEOMD COCTOAMMA CHOTEMEBL B EOTOROM B0 NAPSAMSTRE MPHRETE NOCTOS HHEMH.
ASTORHTETH ERAMAHOE MOS0 CIERT POTREMATE 3T0 HeoooTeeTcTese. Npe nos oug
AETOPHTETOR CUEHABAIRT GUFASMITISCENE BOSMOMHOCTH PEITHR CESHNE CHCTEME
P FAOESENHGsCRoM pacueTe. Of ecneusHie Cro oo SHOCTA DErynHp oesHES NEa
NP ERTARBOBAHA MOSECIRET MSHFSANbHO CROHCTEY HPOSSTE H PaCCMWTETS. padio-
TOCNCOSHYHY W SHERMDS == FTHBHY 2 CHCTEMY, T £ NOSSONAST Ha CTAOMH Mg Ras-
MHYECEOND PACYETA GETh YESpoHHEM B MONOHTENEHOM PESyIETATE MPH SRty
AT CHCTEMEL
Oanros nocofiie NEEOCTaBNSET 00 B EMEHHPID TEODHR SNy NAROBaHRA B ynpo-
LEHHOM BIA0E W gSsT P o
CTH CHICTEM OTOMNEHE, 8 TARFS OSET DOCUET MK m—u:prunn-rpeﬁnu-|u Npw ynpio-
LUSHMM TEORHM PEryTMpOsaHie NPHHETE QONYUGEHIAA, BOTO PEI HE ORESs0a0T
CHUECTESHNOND BrFAHNS M3 MOHMMHAS MPOMAC00G AL MNPSOS 0008, 3 MASHHD
- NOraEMhMAYECEAR PRCNOOMIT XMTARTEPHCTHRS HMSsT Mo CToAHHY e & = 3
- TEPRMOPETYIETON HE MVEIOT ROH TR THSHO D PRS- MU 0 500 WITO R
- 3ATEOP NOAHO TR MEpERpEBSET KASNaH (NpoTeqka MPMHATS paBHoi Hyrw )
- 3oHar cTH T ynaTopos 2 K npe ero TecTmposanie
no EM 215 ramogparca & nunefnoii obnacm secroi e
pasTeprcTay — o = 0 L. 00L3
- MM EHEHAE MRS THOCTH TEMNOHOCMTENR MM M4 SHEHMKA TEMNEPAaTYRE HE B
BET HE PACHO, TEMNOHO CHTENR;

12 | Laevpocc INFO Brryce 172014 | Tenacewii ranpasos
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mmuumm

mulm MB%:-
AP uprg = 3 TR MAHHMINGH LS HICTRORKA & 20 % KOG WToKA.

PoryMMpySmEiAl V=SICTOK — LU PKYALBCHH0S KELS 4ol
PaorMaTpHEaM e O, SKNcU2s TEnoCueTY MK W MBY, o
TorSek DTEODS HEATYRELON SEIANE-AR Arn AH

TipHrsa s

=+ HANOITRMHED OTRTRAGH MAK K KEIETHDSM C CyNMBMIDHEM
KOMMMGCTRON O BOaK KEapTHPax Ha Somea 8 10T, W npa

PE= 1 oo pacenga
TEFIICHOCHTRNES HE KNG KESETHPY © NOMCLbD
HBCTROEH MEV

[Pomcmciag aUHpC

F HE EROMSHTYRTOR KO3 EHSAR MHALARIASSOsnrn
CONPOTASSGHHA TEMNOCSaTUREE [HRETRa, NEM W anram]
M MEN B3 &7 TRV, YesiiUaema 3T00D RS s Q0TI AT
T BAGE G50 C WL TR 2GS O O TEMMOOSI TYUHES © MIN B

CIAM COMpOT

= PO GO TCR T 1P A TH'\" HETIEHANCTD

DEACTRHA

Cxema B
[

Poscoscsinan e o TRV:
@ = 05 HacTROR K GROCIansd = 4.

PRsCMSH S HIA i ARV
AP e = 10 WA

Pescwmangay e 3 MBS
Ay = 3 6A

PorympySasil YRBCTOR — LU PR IRL SO0 K00 L0 Wakea
PECCMATOHEIGMLIR O], SKMICUSS TErAC-CHETHME W KNS5 -
[at MEY CyHKUMOR OrEHMEo e DaCNCia, S0 ToU
o MRATYIECOE QSENGHHA R ABY.

MIpHMR SR

M NOTRNHEN CTRETRAGH MAK K K2 © CyMIDHEI
KON SCTRON O BOAK KEaPTHD Ha Bomaa B T, W npa
Mo e ofacn o pacxoga
TRMIMHDCHTENS Ha ST P [PYTITY KEAPTMP C OMOLES
HBTTROREH MEV.

mmuﬂlu-:

= HE PKOMSHAYETCR BO-12 RS THA A RR=a0snn
CONPOTASSGHHA TEMNOC=aruRe [HRmeTpa, nps uamm|
M MBY Ha o TRV npasecrs QodCTHHA.

Iron ACCTHI 20T N
WILTRAIEYHOROIT TEMMOCSETHHES © WaNtiW
CIAM COMpOT

O ST TOR T 1 A it TH'\." HEMEEAMAOT o
DEACTRHA

I o

Pascwsasgay Me g THY:

@z 0,%; HacTpofka goocrancsd = 4.
UMM I AV

Ay = 10 K2,

I’aynwa ru:m LIHPRYTRLMOHEOS KORbLD 4efed
TEI-CUSTYME, G0 TOURE

mﬁnpa AT 06 Rnﬂmnu Arn BBV,

=+ HA NOSTINHEN CTRSTRAGH MK K KEXETHDSN © CyNBITHEM
omeiecTaon OF Boax keaprHp He Bovmos 8wt

PRSI S

= HE POROMSHAYETCR NESMGHATE OOV M52 SNMEHER

Cxama I

P

AER
AP, = corm

PosCaasHn Ly Rl e TRY:

@z {15 macTpofien gpocranad > 4.
PEsCAGHASY HI B7E ABV:

APz 10 K

PoryMMpySmEiAl Y=ICTOK — LHPKY AL BCHEDS KLU

e pACCMaTReE aenR 0N go Touss orbopa mwnynecos

ERRNGAR e ARV

TipHrsa s

=+ HA NOSTINHEN CTRETRAGH MK K KEXETIDaN ©
FOEMMOCTROR OF B KEIPTADS A B LT BROYATERbH O,

AUMM

* NS BOEN KESOTHE © KONMUSCTRON OF 40 S W
BRI MR,

= nps Borewes womsrsacTee O B sBapTHRe
PERCRSHIYETER FOCNG KESETADHOND TENOO TUHES

mp:&op'm BETKH © MHQHEATAnsHss e ASY Ha xasgof
NpwECE=IoR aTKE © KONMNGCTRON O wa Bomoa 8 orr;

* QNS O PO HYGHIER DOCNOGE HE IGA00yR KR ODTHRY CReyar
NpHseAT: ABY C GryHsl g HaTRORKH Nepen2aa
AIANEAR B TRY HSNPAMOND JoRCTRRE.
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http://heating.danfoss.com/PCMPDF/DI_01-16.pdf
http://heating.danfoss.com/PCMPDF/DI_01-16.pdf

WNoearnbHoe peayrnuposaHue = MUHUMarIbHbIE 3ampamsbl 3Hepauu
Ha meriyioeou KoMghopm = aHeEP203hheKmMuU8HOCMb

Q/180% G/180% 100 %
) Wpean L @ean Lh\
50 %] 2 i + — : ‘}.,&
\ % /iy \" A Li
A1t A\ARLCA
0 20% G)Gor?q:)/? ° 20% 2I1K/I01/0 2K ° 20 % 2}%’ 2K
XAPAKTEPUCTUKA PACXOOHAA XAPAKTEPUCTUKA
OTOIMNUTEJIbHOIO XAPAKTEPUCTUKA PET'YJINPOBAHUA
NMPUBOPA TEPMOPETYJIATOPA OTOIMUTEITIBHOIO
NMPUBOPA

Q — mennoesol Nnomok mensioobmeHHo20 npubopa, KBm;
G — maccoesbil pacxod mensioHOcuUmerisi, ka/y ;
h — x00 wmoka mepmopezynssmopa, MM

‘ Energy Community m
EU4Energy



PasbanaHcupogka 0gyxmpybHol cucmembl OMOr/ieHuUs!
C pqubnvlu geHmMunamu. lepemoku menmnoHocumers

[ MEPETOK TRV I'IEPETOK MEPETOK NEPETOK

B 0M9.3 3aKprT 8 0M9.1 B KBAPTUPY 3 ‘,/0 B KBAPTUPY 3
% 5"/"
9 + }‘ 2 ’12

287° *g

Bce TRV
KBapTUpbI 2
3aKpbIThI

KBAPTWPA 2

KBAPTUPA2

B OTBETBNEHHA +12,5 E OTBETBMNEHMS

+2,8% v
1...8 aTawen — 1...8 aTaxeit

MEPETOK = NEPETOK =
B KBAPTUPY 1 i "J NEPETOKN B KBAPTUPY 1 I .J NEPETOKM

u +0,1...£% = +0,6...2,8%

S J

lNMpu 3akpbimuu xomsi 6blI 0OHO20 MmepmMope2ysismopa Ha omonumesibHoOM
npubope mensoHocumesb rnnepepacripeodesisiemcsi Mexoy dpyaumMu Kkeapmupamu

u cocedu nnamsim 3a yeesiudeHHoe nompebrieHue menioeoll aHep2uuU.

lMpu 3akpbimuu xomsi 6blI 0OHO20 MmepmMope2ysismopa Ha omonumesibHOM
npubope kKeapmupbl UslU 4YacmHo20 d0OoMa 4Yacmb mernJioHocumersisi
nepepacnpeodesisemcsi Mex0y ocmasibHbIMU omornumesibHbIMU npubopamu.
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PasbanaHcupogka 0gyxmpybHol cucmembl OMOr/ieHuUs!
C pyYHbIMU 8eHmMunsamu. [lepemoku mernnoHocumeris

o
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BriusiHue ecmecmeeHH020 0asrieHuUsi mernyioHoOCUMmMersi
Ha pa3banaHcuposKy 08yxmpybHbIX cucmemM omorisieHusl

TRV-
'v.-'on TRVgn p TRV KBapmipa P'ern P.=0
ks ‘E [:] -:IE_ ]
e % : TEE, e
goli il | m|—
2. S i@ L., —_—
jo i CLEL, T PE
joi (R s - 1
gol (R - |
o | e i
EIL% | Lﬁmﬁ n"I 5. ke
- - [
% 3
3
EcmecmeeHHoe daeneHue 8 cucmemMe omorisieHuUs1

C aemomMamu4ecKumMmu 63ﬂaHCUpOGO‘-IHbIMU
KriarnnaHamu

EcmecmeeHHOe OaeJsieHuUe 8 cucmeme
omornseHusi 6e3 6anchupoequblx KriariaHoe
nubo ¢ PY4YHbIMU 6aﬂaHCUpOBO‘-IHbIMU KnariaHamu

Workshop on Energy Performance Buildings Standards ( En:ergy o n

EU4Energy



BrniusHue 6anaHcuposKku cmapbix U HO8bIX 08yXmpYybHbIX
cucmem omorn/ieHUss Ha 3Hep203gPHeKMUBHOCMb

EN 15316-2:2017 —=—_ _

Table B.1 —Default values for temperature variation for hydronic balancing in K

—

Influence parameters
(Performed hydronic balancing with manufacturer's declaration on the balance and according to

~TBEN adanmupoeanu ma6n.18 )
o _OcTYBA22122015_ _ _ _ _|

Cmapbie Hepeaynupyemsbie CO.

Cmapbie/Hosbie CO ¢ py4yHoU pea2ynupoeKkou
omonumesibHbIX Npubopos.

Hoenble CO c py4yHoUu peaynuposKkou
omonumersbHbIX NPubopoe u py4yHou

Hoenble CO c py4yHoUu peaynuposKkou
omonumesbHbIX NPpubopoe u aemomamu4yeckou
peaynupoekol ( ) cmosikoe/npubopHbIX 8eMOK
peaynssmopamu rnepernada 0aesiIeHusl.

Hoeble CO c asmomamu4eckou pea2ysiuposKkou
omonumersibHbIX NPubopoe aemomMamu4yeckumu

I
I
I
I
I
I
peaynupoekot (MBV) cmosikoe/npubopHbix 8€MmokK. |
I
I
I
I
I
o2paHu4dumenssMu pacxooda/peaysismopamu |

EN 14336) — — — —
One pipe heating Abhydr Two pipe heating I n<10 |*n=>10
I Abpydr | ABhydr
No hydronic balancing 0,7 No hydraulic balancing 1 0,6
Balanced statically per free heating !
Balanced statically per circuit 0,4 surface (radiator) or embedded heatingl 0,3 0,4
surface, without group balance .
Balanced dynamically per circuit Balanced stqtlcally per free heating . I
. . surface (radiator) or embedded heatin
(e.g. with automatic flow 0,3 ) . 0,2 0,3
"8 surface, with group balance (e.g. with
limiters) X
balancing valve) |
Balanced dynamically per circuit !
N Y . yp Balanced statically per free heating
(e.g. with automatic flow . .
L . surface (radiator) or embedded heatin
limiters) and dynamically . X
. i 0,2 surface (radiator) and dynamic group 0,1 0,2
controlled depending on its load . . .
balance (e.g. with differential pressure
(e.g. return temperature
AT controller)
limitation) I
Ba]anc_ed dynamlc‘ally percircuit Balanced dynamically per free heating I
(e.g. with automatic flow ) ) .
= . surface (radiator) or embedded heatin
limiters) and dynamically . .
. i 0,1 surface (e.g. with automatic flow 0,0
controlled depending on its load A : .
X limiters / differential pressure
(supply-return temperature
) controllers)
difference)
‘n = number of heat and cooling emission systems (e.g. number of radiators...) | .

nepenada daesieHus ( ). |
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BnusiHue banaHcuposku cmapbix U MOOEPHU3UPOBaHHbIX
00HOMpPYbOHbIX cucmeM OmorisIeHUs1 Ha meriyio8yro ycmot4ueocmb

Cmapasi cucmema (K8a3unocmosiHHbIlU 2udpaessu4deckuliModepHu3upoeaHHasi cucmema (MoOCMOSIHHbIU
pexum) 6e3 ruapaBnMyeckon 6anaHcUpoOBKU 2udpaesiu4yecKull pexum)
u 6e3 mepmopezynsimopos (TRV) ¢ TRV u ASV-Q unu AB-QM

Meperpes o
) mMé‘meF:Mﬁj G/Geareuns %o toup M fret, °C . ) G/Geaeuns %o
100 100"-::_— —— 100
— <
DaKTHhYecKan
dakTuyeckas RAG
80 [T | 80 8
Tpebyemas Tpebyemas
e \
o @ |
Tpebyemas n
POSNIEBATOP !'m hort akTuueckas
A - dakTHyeckan <7 L n | dakTnyeckan
-5 ~ T s Z
Meperpes 40 e o 40 Meperpes g 40
B03Bpawaemoro oA BO3BpaLlaeMoro
PaLL ] 3 AB-QM pawy
3 Tpebyemasn Tpebyemasn
He Bblwe 20

+10 -30 -20

-ml - 0 o
ModepHu3upoeaHHasi cucmema (lepeMeHHbIl

ModepHu3uposaHHasi cucmema (nepeMeHHbIl a2udpaesiuy. pexxum ¢ pe2yiuposaHueM pasHuybl
2udpaesnuy. pexuM u o2paHu4eHue memnepamypbl Memnepamypsi nodagaemMoz0 u 03epaujaemMoz0

go3epawaemMo20 mensoHocumernsi) ¢ TRV u mennoHocumensi) ¢ TRV u

fup¥ Lo, °C G/G g, % toup W trey, °C

+10

G/Gearcurs %o

80
Tpebyemas n
dakTuueckasn

Tpebyeman
He Bblwe

60
Tpebyemas u
dakTudeckas

Neperpes
BO3BpallaeMoro

40 _}_Hac-‘r-pD:Ka_AB-_Q-T_ ":EHOCHTeng 40
_______ Tpebyemas n
— -2-0 : - - — ‘-'_30 -~ p hakTHnyeckas
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BnusiHue banaHcuposku cmapbix U MOOEePHU3UPOBaHHbIX
O0HOMPYOBHbIX cucmemM Omor/ieHUs Ha 3HepP203hHeKMuUBHOCMb

_—~—EN15316-2:2017

Table B.1 —Default values for temperature variation for hydronic balancing in K

Influence parameters

(Performed hydronic balancing with manufacturer's declaration on the balance and according to

rCmapble cucmembl (K8a3u MOCMOSIHHbIU 2U0p. PEXUM).

Cmapbie MoGepHU3UpoO8aHHbIe cUCMeMbI C PyYHbIMU
eeHmunsimu MSV-BD (kea3u nocmosiHHbIU 2UOp.pexxum)

ICmapble MoOepHU3UupoB8aHHbIe cucmemMbl C asmomMamuy
| cmabunuszamopamu/pez2ynsasmopamu pacxoda ASV-Q

unu AB-QM (mocmosiHHbIU 2udpaeniuvecKull pexum)
|ModepH. cucmeMbl ¢ agmomMamu4. o2paHuU4umesIsimu
I pacxola u memmnepamypbl 8038paujaeMo20 MernyIoHo-
cumens (mepemMeHHbIlU 2udpasnuvyecKkull Pexum).

ModepH. cucmembl ¢ asmomamuy. o2paHU4YumenIsiMu

Ipacxoda u peayniupoeaHueM pasHUybl memnepamypbl

nodaseaemMo20 u eo3epaujaemMo20 mensIoHocuUmersi
-Q _(nQeM_eHﬂm_eudpaenutﬂ:Ku_a Pexum).

controlled depending on its load
(supply-return temperature
el T p———

limiters / differential pressure
controllers)

EN 14336)
One pipe heating Abhydr Two pipe heating ‘n=10 *n=>10
A6 A6
e e e — — — — — hydr | 2%hydr
No hydronic balancing D,7I No hydraulic balancing 0,6
I Balanced statically per free heating
Balanced statically per circuit 0,4 surface (radiator) or embedded heating 0,3 0,4
| surface, without group balance
1 Balanced staticall i
i o F— y per free heating
Ba]anc_ed dy"‘lmlc.‘i“y per circuit surface (radiator) or embedded heating
(e.g. with automatic flow 0,3 ) X 0,2 0,3
limiters) surface, with group balance (e.g. with
. balancing valve)
?g‘]a:\fﬁﬂ gﬂ:;r:;ffc“f}{(ﬁsr circult I Balanced statically per free heating
lh‘fi.tcrs} and dvnamicall surface (radiator) or embedded heating
controlled de grndin on);ts load 0,2 I surface (radiator) and dynamic group 0,1 0,2
P g balance (e.g. with differential pressure
(e.g. return temperature controller)
limitation) I
. . . L]
??lfmc_et(; dy::lamlf‘a‘ll?lr per circuit Balanced dynamically per free heating
I‘Lr"r?t‘l‘;;’l‘;] ;r:ld?jmaa". C[;\ﬁ( I surface (radiator) or embedded heating
tmiters yhami Y 0,1 surface (e.g. with automatic flow 0,0

“n - number of heat and cooling emission systems (e.g. number of radiators...)

‘ Workshop on Energy Performance Buildings Standards
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BriusHue memnepamypbl mernioHocumersisi Ha

9HepP203ghghekmuUBHOCMb 0OMONuUMeribHoO20 npubopa
EN 15316-2:2017

— — —

— — — — — — — —

Table B.2 — Default values for temperature variation for free heating surfaces A Konmuectao OMa | PacueTuble | Brytpewwaa | o mnnmep?ﬂa on
(radiators/convectors) in K; room heights < 4 m, heating case CToAKE N M1apameTPel | TEMNEPATYRA | g +ouemme oTonuTensHOrD nerha
I'IpMGOpHOM BETKE TENAOHOCUTENA BO3ayxa
Variation
Influence parameters I 0one
ABser ABectr ABara © N-o6pasxoi CO
Room space Unregulated, with central supply 2,5 2,5 I H::T:j:eoﬂm
temperature temperature regulation ;
regulation ) ) E npuBopHOI BETHE 070°0
Master room space or one-pipe heating 2 1.8 I % esits 20.24°C
Room temperature control 1.8 1.6 I % 70557
(electromechanical / electronic) o
son
P-controller (before 1988) 1.4 1.4 I
P-controller 1,2 0,7 I
Pl-controller 1,2 0,7
Pl-controller (with optimization function, 09 0,5 I 90770 °C;
e.g. presence management, adaptive - 20..24°C
controller) | 70/85.2G;
Over-temperature _ PTwo-pipe heating and one-pipe heating hu{ ABarz 1 55M57C
(reference { renovated® ‘ 7
6= 20 °C) 7~ .
60 K (e.g. 90/70) 1,2 Ve z Tioboe
I - 2 5028°C 20°¢
42,5 K (e.g. 70/55) 0,7 I - L g Konuecrso O
I 30K (e.g. 55/45) o5 1 =
—
I 20K (e.g. 45/35) 0,4 I = -
I One-pipe heating (not renoveted) I \ 3508°G 202450
60 K (e.g.90/70) 1.6 \
42,5K (e.g. 70/55) 1,2}
——— — — — — — —_—
d one-pipe heating is assumed as renovated, if the flow rate is dynamically controlled depending on the load and the

distribution pipes are insulated
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BrniusHue xapakmepucmuku pezayriamopa memMrepamypbl
8HYyMpeHHe20 8030yxa Ha 3Hep303qbqbeKmueHocmb

{Cmapble cucmewmsbi 6e3 peaynupoeaHun |

: C WapoebIMU UNU MPOBKOBBLIMU | o — o o e e e e -
] - KpaHamMmu, nu6o eeHmMunsIMu . |
EN 15316-2:2017 N e e e e e e e = - CepmudhuyupoeaHHbIl I
Table B.2 — Default values for tem? ﬂﬁaﬁon for free heating surfaces
(radiators/convectors) iv ’Atfhelghm =< 4 m, heating case mepMopeayﬂﬂmOp no E N 2 15 1
7/ .7 Variation ’/: /
Influence parameters 4 ~ -
> ABsir ABctra® ABar2 ©
Room space Unregulated, with central supply 2,5 2,5
temperature I..mﬂm'amrﬁ.r_agt_ﬂa:iaa ______ B g P e o
regulation 'Masterroom space or one-pipe heating 2 1.8

Radiator+ TRV

- sHeproc6epefa+ou.|,mm pexmmi16 °C;

Room temperature control 1.8 1.6
(electromechanical / electronic)

I P-controller (before 1988) 1.4 1.4 I
|| p-controner 2 | o7 — KOM@POpTHbIN pexxnm CA<2K;
I Pl-controller 1.2 07 I — KOMMODTHbIN PeXXMMCA=2K
°C
Pl-controller (with optimization function, 0,9 0,5 o
e.g. presence management, adaptive +24 23
I controller) =
1 2 > QI Qcaicur
S 1,2
\ Hoeslie cucmemsbi Vs S N1
e — —— — — — — — — — — — — P = 2 +24 1.1
R T O D L L D O L LT L L LT L L LT ", = |
o 5 = | —t
g & - +20 + +20 1,0 | @ -
K = = o
D D D D D D D o D 0 D0 D5 0S8 S DR DS 0E 000 D = | P 7 ) .-§
S S
S
e = 0.8 <SS
S = S
1 umkn =
U' g +16 06—/
==
L2 Lo 0,5 — = —
ABTOKoneGaHMe
. . 04 ()
4I-Il o B \ \ \ n
ponopu1oHanbHoe ,2 | = =
perynnpoaauue oii | adiator+ TRV
! +10 +-20 -
1 2 3 4 5 6 twu © 01 02 03 04 05 06 07 08 09 10 11 12 13 hihay

Workshop on Energy Performance Buildings Standards ‘ Energy Community “

EU4Energy


http://heating.danfoss.com/PCMPDF/DanfossINFO_1_2017.pdf
http://heating.danfoss.com/PCMPDF/DanfossINFO_1_2017.pdf

Knacc aHepaoaghgpekmusHocmu
mepmopezyriamopos U Hacocoa8

Hupekmusa 2010/30/EC B
0 npedocmaenieHuu UHgopmayuu 3
O = Tun HNupekc
C MOMOWbIO MapKUpPosKU ... 06 i8 [Eweym sveprenmecess
3HepzornompebrieHUU rpoodykuuu :| B Q@
T § e HacocCa
z .
g g (U33)
(=
A N33 < 0,40

N33 mepmopeaynsmopa = (C/1,0 + W/1,5a) + D/1,0 + Z/40)/4,

w

C — aucmepesuc, e coomeemcmeuu ¢ EN 215:2004+A1:2006, K; feal e har

W - ennussHue memnepamypbi mernsioHocumersisi, 8 coomeemcmeauu ¢ EN 215:2004+A1:2006, K; c 0,60 =135 <0,80
D - enusiHue nepenada daesieHUs1 mernsioHocumesisi, 8 coomeemcmeuu ¢ EN 215:2004+A1:2006, K; D 0,80 = 133 < 1,00
Z — epems peakyuu, 8 coomeemcmeuu ¢ EN 215:2004+A1:2006, MuH.; + Rt T TEe
1,0; 1,5a); 1,0; 40 — npedesibHO-0onycmumMbie 3Ha4YeHUS 8blueyKa3aHHbIX napamMempos 8 : .
coomeemcmeuu ¢ EN 215:2004+A1:2006 u c coomeemcmeyrouumu um eQuHUUaMu U3MepeHuUsl F 1,20 =158:< 1,40
G 1,40 = 133
EN 215:2004+A1:2006 HononHuTenbHasa akoHoMUA aHeprumn 10 %

http://www.tell-online.eu/en/klassifizierungsverzeichnis/default.aspx |

‘ ( : :: ).“
Knacc aHepzo- ‘ . \
aghgpekmueHocmu E D )
mepmopezaynssmopa &»
naa (EEI) <1,00 <0,90 <0,80
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OHep20aghpekmueHoOCMb peayruposaHus
omornumersibHbIMU ripubopamu

PaduamopHoe omoriJieHue H_qnoanoe omoIriieHue

XuokocmHol 3nempomexaHuyeckul
3
- CEeHCcop mepmocmam
2 T 1 F- T 1
l l
& 112,1% ! | 20,5% !
N R —— - N R —— -
- ra3okoHOeHcamHbIU Pl konmponnep
e CeHcop (uHmennekmyarsibHbIU)
(< T 1 T
l | 0
). '18,1% ! ; 21,2% :
: N —— - N e e mm e - -
f Pl koHmponnep
SneKmpoHHbIL " ‘%‘*’ (uHmennekmyanbHbIl
CeHcop _.2 71| € ueHmp. ynpaeneHuem
r- - - - = 1 ~ r- - - - = 1
| N |
L Y | 24,0% ! . 126,5% !

—-— s e s -
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Knacc sHep20aghghekmusHoCmu 351eKmMpOHHbIX pe2yriimopos8

memrepamypbl 8HymMpeHHe20 8030yxa
EN 15232-1:2017

YT . V- T curopean

building
automation |
controls
association
| Home Licence Library | Help

Product Search - By LICENCE NUMBER - Enter the number below and click Refine.
- By LICENCE DETAILS - Choose a prodcut type and click "Refine"”. Then use the filters to further refine your search.

Product Type [Electronic Radiator Controller [v][ Refine |

Li Product Identification
SELECT ALL SELECT ALL
Water Heating System Danfoss A/S ~
Danfoss A/S, Danfoss Heating Solutions Danfoss living connect
Honeywell GmbH HR 80, HR80UK
Honeywell Technologies SARL HR30 v
HR90 (HR9OWE, HRY0EE)
| Refine | Refine | Refine
Notes
Please enter licence number and click refine. - Please make a selection and click Refine.
Licence Number [ M - ‘You can make your selections in stages to gradually refine the resuits.
- Hold down the Ctrl key and click to make multiple selections.

Tested Application

__Water Heating System
Water Heating System

Licencee

Danfoss A/S
Danfoss A/S, Danfoss Heating Solutions

http://www.eubaccert.eu/licences-by-criteria.asp

Product Identification

Danfoss eco
Danfoss living connect

| 215505 |
| 212200
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JKeusarieHmMHasi memrepamypa eHympeHHe20 8o3dyxa

e

—

- ~
L F >N
(\ EN 15316-2-1:2007 (E) )
N P
\\ //

e

Annex A
(informative)

Energy losse

adapted from G\erman regulation DIN 18599-6/)

A.1 Heat emission

—

This annex provides the energy parameters that are required for determination of the losses associated with
heat emission in the room space.

Cleulation of 0., is performed on a monthly basis or based on another time period in accordance with

Equation (A.1).

O u=]=

emls —

fhyd: : ./;m : ./;m!

There are two types of temperature variations. The first one is used to modify the s&{oint temperature
_—

~1{@
N !

by ABucine
The equivalent internal temperature, 8, ...
Ointinc = Oint,ini + AOing inc [°c]
Abintsine = AOstr + Abqy + Abpaq + Abpyir + Abroomaur [K]

(

(A1)

e ———
- =

P4

EN 15316-2:2017 (E)

—_—_———

taking into account the emitter, is calculated by:

(16)

(17)

‘ Workshop on Energy Performance Buildings Standards

-
-

B.1 General

Annex B

(informative)

—

~

t———— ——

The internal temperature is increased by

— =
-
~ Y
(\ EN 15316-2-1:2007 (E)
» &
~ P

—_—

- spatial variation due to the stratification, depending on the heat emitter(s);

~

P -
Equivalent incredse in internal temperature -\\
adapted from the\French regulation RT2005
-

—

—_

— variation depending on the capacity of the control device(s) to assure a uniform and constant temperature

The equivalent internal temperature, @, is calculated by

Ot = +486, +A6, (°C) B8.1)
EN 15316-2-1:2007 (E)
| — -— - -~ — -
g B act R S "
// L /tgf,aw J " 3
\ 21°C : prose———- S e —
20°C
~ et =
\| - - _ — -
t

Figure 3 — Effect of control accuracy on efficiency or equivalent increase in space temperature

Energy Community

EU4Energy



[TpuHyun oeneHus cucmemsi Ha noodcucmems! (EN 15316-1)

|
! T&: T S — |
e . L) | |-
T @ { LT A - E |
I |:
= ol ol ® e
__________________ |
e e e (P e i e R e S e |
::: - nodcucmema 2eHepupos8aHusi ’ T T T @ i !!=:=’=f=¢=-'=i
dis - modcucmema pacnpedesnieHus : l | |

em - Modcucmema mensgoomaoayu

FLW I BH:d\s;oul flw

o
L] »

BH;dis:oul ret

ENE

Qn; dis;out = QH em;in

FLW - nodarowuii mpy6onpogod, mernsoHocumesib om 2eHepamopa
mensiomsi K omonumesibHoMy rnpu6opy

RET - o6pamubiti mpy6onpogod ocmbigwe20 mensoHocumesisi om
omonumersibHO20 npubopa K 2eHepamopy menjaomsl

IN - exodsiwyast aHepausi (m.e. ebixo0 u3 Nodcucmembl 2eHepPUPOB8aHUs!

s1es1s5emcesi exodom e nodcucmemy pacrnpedesieHusi)
| OUT - ebIx0d aHepauu
e ENE - HanpaeneHue nomoka sHepa2uu
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OHepzemuyeckul nomok rnoocucmemasl

Heymunu3supoeaHHasi

< dornosiTHUmMersnbHasi 3Hep2usl

JononHumenbHas aHepaus

Ymunu3supoeaHHbie
dononHumersnbHasi 3Hepausi

N

3Heb3Uﬂ 3He;;eun
abixoda | MOACHCTEMA \ oxo0

CyMmapHbie ) YmunusupoeaHHbie |
mensionomepu mensonomepu '
Heymunu3supoeaHHble
mennonomepu
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OHep203hhekmusHOCMb cmapbix U MOOepPHU3UPO8aHHbLIX OOHOMPYBHbIX
cucmem. Temnepamypa mernnoHocumerss. OnpeodernieHue 8 cmapbix 30aHuUsIX.

MecTo ycTaHoBKM 3anopHoi apMaTypel B ctapkix CO
EN 15316-2:2017 Y pHOW apMaTyp b
ettt e e o Pacy4eTHble napameTpb! TENNOHOCUTENA B CTapbix 0gHOTPYBHbIX CO

. 95/70 °C 105/70 °C
85/65 °C 2 5 165
S,D,EHHFI 37PABOOXPAHEHIS, CaTMKH U OaHWA, NOCTPOEHHbIE A0 N OaHuA, NOCTPOEHHbIE Nocne T.
’ nocne 1966 r. [Mam. Ne 3:1966 « [Mam. Ne 3:1966
e CHuM I1-7.7-62] k CHuM II-T 7-62]
lNMogxntoueHue cTosKkoB (MPUBOPHBLIX BETOK) K pacnpeaenvTenbHbIM U cOOpHBIM MarucTpansaM B 3aaHusx 4o 7 aTtaxei
BKMNHYUTENBHO

(NpUBOPHBIX BETOK) K pacnpeennTenbHbIM U COOPHBIM MarucTpanam B 30aHusAX
8 atael 1 bonee

Workshop on Energy Performance Buildings Standards ‘ Energy Community n
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OHep2oahhekmusHOCMb cmapbix U MOOEePHU3UPOBaHHbLIX OOHOMPYBHbIX

cucmemm. PeeynupoeaHue. memriepamypasbl 603(3yX8
EN 15316-2:2017

amsnEay
ot e,

0 PN
tassssssssssssEEEEEEas

o
Table B.16 — Classification of the controllers in relation to thh.EN 15232 ‘,"
N . v
EN 15232 — o Test product L
EN 15316-2 BACS Identifier G Do omoee ( : ) (’ g )
function A g -
i i : Cmm C BbIHOCHbIM Co BCTPOEHHbIM
unregulated, with central supply temperature regulation 0 HEAT_EMIS_CTRL_DEF HENC 2
Master room space origne-pipe I ! o A 5:“;?‘12«:?' bl
Room temperature control (electromechanical / 1 "‘ [l TeMnepaTyps| Ratyp
electronic) 1 T —
P-controller (before 1988) 1 E N 1 53 1 6 2 20 1 7 ...’
P-controller 2-3 Table B.2 — Defaulf values for tem'perature variation for free heating surfaces
Pl-controller 4 (radlators;:/convectors) ;n K; room heights < 4 m, heating case
Pl-controller (with t.rptlmlzatlon function, e.g. presence .~ = Variation
management, adaptive controller) lnﬂnence-parameters’
K ABsir ABcra® | ABarz©
. . Room space Unregujated w1tb0central supply 2,5 2,5
E N 1 5232'1 .201 7 temperature tempc.raturc rcgulatlun
Table 5 — Function list and assignment to BAC efficiency classes regulation Mastgr rcl:ln;k%pace or one-pipe heating 2 1.8
Definition of classes Roogm temperature control 1.8 1,6
Residential Non residential {eléctrwner:hanlcal / electronic)
o
b ‘ ¢ | B ‘ A b ‘ ¢ ‘ B ‘ A P;\Eoutroller (before 1988) 1,4 1,4
) 3
Automatic control P.controller 1,2 0,7
1 Heating control Pl-controller 1,2 0.7
1.1 Emission control
The control function is applied to the heat emitter (radiators, underfloor heating, Pl .cuntroller (with optimization function, 0,9 0.5
fan-coil unit, indoor unit) at room level; for type 1 one function can control several e.g. ’Piésmfﬁ managemenr adaptive
rooms contruﬂer] "'--..,__
0 No automatic control X X ,‘-.........:. BT A
1 Central automatic control X :. Home Control Product “-
: — = ENERGY [H
. = O |
3 Individual room control X XA X X X XA = P 0
with communication E '. m ) Danfoss Link Connect E
4 Individual room control | x X X X X X X X H ) =
with communication and H o o= .
occupancy detection (not : Conect — MMKpoMOTOprIVI npuneon; H
applied to slow reacting H i 5
heating emisslon : RS —patunk Temnepatypbl BO3ayxa; :
systems,  eg.  floor *  CC — ueHTpanbHaa naHenb ynpasneHus > :
heating) .,

e nEEE SRS EE A EEE A EEEEENEEE A NEEEEENEEEEEEEEEESEEEEEEEEESEEEEEEEEEEEEEEEEEESE

Energy Community “

EU4Energy
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PacuemHas memrnepamypa mersioHocumerss (cmapas u Hogas)
1-0 KOMIMoOHeHM mernnou3ossayuu 30aHus

OTHocuTenbHas Hosas TemnepaTtypa TennoHocutens, °C

Temnepartypa
TennoHocuTens, °C AQ ¥ oTHOCHT. pacxoAa | g5/70 90/70 85/65 80/60 70/55
TennoHocutensa AG, %
32 8

Crapas

o2 N
wo 2% DoEn T
90/70 ig: zjz 111176 223;3 ?1%6; 36,2
o)
85/65 ig: of; 11’298 2512
[0)
80/60 ig: 0;2 197,,95

[Onsa 9-tn ataxHoro 3gaHuda. KonnyecTtBo cekuun B pagmatope: 13-7-7-7-8-8-8-9-12

*DIN-V 18599-5

PacuyeTHas Temnepartypa TensioHocuTens 4omkHa ObiTb M3MEHEHa NpPY TePMOMOAEPHM3aLNN.

Ecnu HeT HoBOro AeTanbHOro NPoeKkTa U CyLLEeCTBYOLNE OTONUTENbHbIE MPUBOPbLI COXPaHEHD,

pacyeTHas TemnepaTypa TENOHOCUTENS MOXET ObITb MepecynTaHa Co CTapoi Ha HOBYHO TEMNJOBYHO Harpy3Ky 3aaHus.

95/70

Tennosaga nsonauns 3gaHnsa (No 1-omy KOMMNOHEHTY)

80/60

‘ Workshop on Energy Performance Buildings Standards ‘ Energy Community m

EU4Energy



Cmapsbiu u HosbIlU KoagguuueHm 3amekaHus B (¢ TRV) —
2-U KOMIMOHEeHM meriiou3onsayuu 30aHusi

: 1 HammeHoBaHue PekomeHgyemasn HasHauveHune
1
POKPOM KPTTI 116236k : I
K : HWe Tuna obnacTb KpaHa
L g — - N NpUMeHeH!s
) - -1 I KPT 1 | KpaH Ons MoTpebuTenbckoe
%) )ds i B - : ! perynmpyroLmin OOHOTPYDOHbIX perynupoBaHme
di R Hm———————— . TPEexxoO0BOIA cucTem
KPR ¢ o 4 KPR 1 oTonneHus
d:(? ds I{ """""""" ':"““| """ \
i ‘ KPI1 KpaH To xe To xe
:BZO’4 : i :rnm LA
KoL 5 di)o, 3 KPA I A 1 ) | perynvpyouy
; : NMpoXxoaHom
d;
_______________ JI.___..f_'_'_'_'_':‘"'""""""""'""""""""' N
Z' f_m > .‘ KPO ! KpaH Onsa p,ByXprGHblx} MoHTa)KHOe “
4 )4 B - 0,2 i || perynupyronii cucTeM i noTpebutensbckoe
a RS SRt SRR /| neoitHo oTonneHus i| perynuposarne
.................................................. 1
e aannett e 1 W peryrimpoBKu )
KP do 1976 - |
: : 1
: [CHuUIT1-33-75] : PSR s S S e
---------------------------------------- 1 — 7
. : i B=1 be3 peaynupyrowet apmamypbl

______________________________________________________________________________________

‘ Workshop on Energy Performance Buildings Standards

rocygAPCTBEHHbBIA CTAHOAPT COKO3A CCP rDCT 1 0944'?5

KpaHbl perynupylolive AnA HarpeBaTeribHbIX NpUGopoB
CcUCTeM BOOSIHOTO OTOMNMEHUA 340aHUMn

]
Obo3Have-
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Hosbit KoaghhuyueHm 3amekaHus B

Cxema ABIKEHNA Cxema ABMKEHWA
Monoxerne T yasToM
Yaen TRY larTar: erTecTs cTecTReuun lerTecTREMUN
K e | K 1me K e e
HT HT HT HT
ag aa aa
OTKpbITO 0,29538529 | 0,30623644 | 0,29600801 | 0,28175696
2K 0,17151739 | 0,18567708 | 0,17209984 | 0.1604568
MoyuTK 3akpeITo 0,00234814 | 0,00284842 | 0,00238769 | 0,00173976
- ¢ dpoc. ofp. Momoxa OmKpLImo 0,2699019 | 0,2813056 | 0,2701853 || 0,2583934
2K 0,16617702 | 0,17807204 | 0,16662034 | 0,15614595

PeaynbTaTbl pacuéta NpUGOPHBIX Y3N0B NPU ABWKEHWW TENNOHOCUTENA CBepXy BHN3 U CHU3Y BBepX
npu nogave TeNJIOHOCUTENA C TemnepaTypoi Ao 95 °C

nonoxumenbsHoe (ysenuyerue B) — npu cxeMe ceepxy-6HU3 0603HaYEHO UHOBKCOM — «+Qis;
2 ﬂse pasHoHanpasEHHbIE CIMPESKU yKasbiearom Ha noboe HanpaeeHue dewKeHUs MENICHOCUMENA & CMOsAKe, m. K.

1P167Pa.s]
b 7.

Koachghuyuenm samexanua 8 onpedenen bes yuema enuAHUA eCMEcMEeeHH020 0asNeHUd MensioHoGUmena 6 MalbIx
UUPKYNAUUOHHBIX Kombuax Ofl;

3. BauepkHymsle napamempsi coomeemcmsyom HenpumerAeMbim 6 CO ysnam obsasku Of. [NokasaHe! 0ns onpedeneHus
0bLLx 3aKoHOMepHocMel u3MeHeHuUA KoaghghuyueHm 3amexaHus f.

4. 3naveHuAa B, ebl0eflenHble KpPacHbIM USEMOM, GOOMEemcmeylom nodmu NoMHOMY OMGYMGMeUrs UUPKyRAUUL

mennorocumens ¢ O1

PeX putuHr

S
0 .
"aasssssssssssEsssssEsEssEssmssnsnnnnmnnn®

o

.,

7 2 Pazmep Tpybonpoeofa dnxs, MM KoapduumneHT 3atekaHna
" O X 20 mmmu 3 > croak 1 nojeofka 2 Say:;’:io’oﬁsm : PacuETHBLIN
f§ 20x2 16x2 16x2 E 0,22..0,24
(PaJ:l,IAaTOp 1 KBT) 12 25%2,5 20%2 16x2 l___g,s_s___
mmmmmmm e mmm————————~e o “f

[ B ) o
1 1 semsEsEssmsEssmsEssmnnnnn® Lo
: S l—R : "“ -,.‘.
1 1 o *
i 1 Bakgr =0.003 o gr =0:003 1 Bakgr =0.133 o gp =043 i : s
1 Bk = =010 Tk~ =008 Bk =014 TlBog =041 i ' H
! 1Bokegr =0,123 IBokirgr =0.121 1B2Kegr=0.155 IBoKsgr = 0,151 ! : :
1 1 = H
1 = 1 H H
1 T Byys-gr=0.003 kas—g{—‘ 0,003 1 Brys-gr =0.248 FPlogr —0233 1 : :
! TUBhys | =0149 By =0,142 TUByys 0,259 1UBys =0.244 ! : :
: . Mleegﬁ;r{qr' 0,183 UByystqr= 0,168 Bgystqr="0.270 1Byystqr= 0,254 . : :
1 . . ! H (( H
1 1 Cmpemmu yKasaHO HanpaesfneHue dewxerus mennoHocumenAa 6 cmosAke. BrusHue ecmecmeeHHoz0 dasneHus 1 . praes K | Gy SPGB =3 :
1 MensIoHOCUMens 6 MarnbsIX UUPKYNAauuoHHbx konsuax Ofl Ha koaghuyueHm samekarus 3 0bo3HaueHo UHGeKcom «gr: : E pl,f T’ Pp' "pd" 17—7 10 = y 8 H
: ompuuamenbHoe 6MuAHUE  (YMeHblieHue f) — «-gry  npu  cxeme O8WWKEHUS MENIOHOCUMENA CHU3Y-8686DX, 1 E < ré ]2 S} E
l ] : :
i I o o
1 1 H H
1 1 H H
: C 3 5
1 1 0 5
1 1 o
1 1
1 1
\, 7

\,

S B B
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Cmapnbit u Ho8bIlU KoaghhuuueHm 3amekaHus B (¢ TRV) —
2-U KOMIMoHeHmM menrnou3onsayuu 30aHus

Qa,,, [ ¢ =03
" L | | |

)
X
é

%
=
T
Ao
[
I
| i
N
o
| i

L )
%,
s{.

P

.
"“
o

st
......
........................................ wrananay, o7 f _J‘-'::_'.P
ol

o 01 02 0,3_5 04 05 06 07 08 09 10 11 12 13 Gradiator/Gradiator. calcul
i ' Gnew.riser = Gold.riser

: (M0 2-My KOMMOHeHmYy) _“‘..-‘-;;;‘Ié.'s r |
et os {/ =T
““““““““ 0.3 ’ —-—"— ) e Ti Ti t;.=+20 °C;
e = -y B B
i  Mepmeas 30oHa T J ~J Radiators

peaynuposaHusi
paduamopa 10-4

.............................................. N TRV zakperr |
08 |: HEEE ]
o7i ) TRve2k | g |
: Fa TRV nonHocTelo | on ® b
061 L OTKpLIT P 1
o5 13 | © — AN 1
alH N 3amMLIKalOWMIA yYacTOK |
04 / —\ ¢ Apoccenk-wanboi J
H |
03 !
: ! N
02 S
H ’ L
- ~

o 01 02 03 04 05 06 07 08 09 10 f
1-8 10 o092 028 07 06 05 04 03 02 01 0
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Hosbit KoaghhuyueHm 3amekaHus L.
Igppekm «rnoodsucaHusi» paduamopos

«MoasucaxHue» ON OTcyTcTBUue «noasucaHusa» O
npu oTkpbiBaHumM TRV nocne npu oTkpbiBaHumn TRV nocne
ANUTENbHOIO 3aKPbITOr0 COCTOAHUA ANUTENbLHOro 3aKPbITOro COCTOAHUSA
vl
=

120

Workshop on Energy Performance Buildings Standards

B

08 ¢

0,6

0

0 50Crisermin 100 150 Grisermin 200 Giisers KP4

v Ob6s13amenbHOe nNpuMmeHeHue waub Ha
06800HbIX/3aMbIKarlOWUX y4acmkax

omonumesibHbIX NPU60opPoe NoObLEMHbIX
CMOSIKO8.

v 0O6ecneyumb APmin = 125 A Ha

0680800HbIX/3aMbIKarOWUX yYacmKax
omonumesibHbIX MPU6opoe No0bLEMHbIX

CMOsIKO8.
‘ Energy Community

EU4Energy



Hoebiu koachpuyueHm 3amekaHus L.
Appekm ocmamo4yHou mernroomoa4yu paOuamopa

v’ Mpu 3akpbimom TRV MUHUMaIbHOE OMHOWeHUe
onsa yyema mennonompe6eHUsI MPUGOPOM PACIIPE- s e,
> FO
denumenem (heat cost allocator) domkHo 6bimb - Q/Qn £ 5 %. : * Ecnu Qrest > 5%Qnom
v Ecnu Qrest > 5%Qnom npumeHums:
- unu o2paHu4YumMesn 06pamHo20 MNOMoKa,

o6pamHO20 NomokKa
- unu GnuHHyr MNod8odKy k paduamopy, ] r‘\ 'l
- unu KOHeeKmop eMecmo paduamopa,

-
. o
--------------------------------------------------

- unlu HeebICOKUll paduamop.

--------------------------------------------------
- .

0,40

0,35

e

F"‘"’/\

ﬂpUMeHMb oepaHuqumenb

Qrost/Qnom TRV 3aKpbIT TRV 3aKpbIT

0,30
S et eKBaTHas Tennonepegaya
0,25 & An pea
0,20 TRV 3akpbIT
0,15 1
0,10
0,05 € — — — — — }
{ — max
0,1 02 03 04 05 06 0,7 08 ¢, mm ApekBaTHas Tennonepeaava ApekBaTHas Tennonepeaaya

Workshop on Energy Performance Buildings Standards
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Cmapas u Hogass memMriepamypa eo3gpauiaemMo20 mersioHocumersis
(c TRV) — 3-U KoMrnoHeHmM mensou3onayuu 30aHus

Qnew3,riserl QoIdZ,riser A §_ _3__T3>K':'_ § E_a_ H _e_ |
¥ £,=80°C ¥ '“'9 3?'a'ﬁ2i-i"";
om ---3AaHue. .
on2

0,6

05 == Thdl

0,4

0,3

-----------------------------------------------

| XapakTepuctuka o2
: cTosika!!! ;™

-----------------------------------------------

¢ CTosK

0‘ 01 02 03 04 05 06 07 08 09 1,0 1,1 12 13 Gnew3iriser /Gold1,riser
— _m Q.. =0,5...1,0 KWt
Qnew3,rise/ Qold2,riser - Gnew3,riser(80 — tAB-QT) / Gold1 riser(80 - 63) ridiator

tAB-QT =80 - (Qnew3,riser / (QoIdZ,riser )(Gold1,riser/ Gnew3,rise)(80 - 63):
=80—0,54,017 =46 Ct,,

Workshop on Energy Performance Buildings Standards ‘ Energy Community m

EU4Energy
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KomnoHeHmbI mennousonayuu 30aHus

0-0 — 30aHuUe 0o mepmMmomMooOepHuU3auuu
1-0U — usmMeHeHUe memmnepamypbi MNOOarOW,e20 MernJIoHocuUmerssi
2-U — usmeHeHue KoagpuyueHma 3amekaHusi B (c TRV)
3-U — usmeHeHue memMmnepamypbl 8038pauwjaemMo20 mensoHocumersi (c AB-QT)

1-st+2-nd

80/60

)
95/70

80/63

Gnewsl,riser /Gold1,riser = 1- 0,063
Gnewsl,riser /Gold1,riser = 1

80/63

Gnew?2,riser /Gold1,riser = 1

L d

1,

KomnoHeHmbI mennousonauuu 30aHus

[0)

1-st

2-nd

3-rd

KPA

TRV+AB-QTE

TRV+AB-QTE

TRV+AB-QTE

TRV+AB-QTE
or TRV+AB-QT

KPI1

TRV+AB-QTE

TRV+AB-QTE
or TRV+AB-QT

KPT

or without
anything

TRV+AB-QTE

TRV+AB-QTE
or TRV+AB-QT

Workshop on Energy Performance Buildings Standards

80/46 30/46
Gnews3,riser /Gold1,riser = 1-0,75

‘ Energy Community H
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3aeo30yuwusaHue. LLlymoobpa3osaHue

Qnew3,rise:] Qoldz,riser i 5 paguatopoB

_____________________
iy

~do
1 S

v QUPKYnsiuuoHHbIU Hacoc
Heobxo0umo pacrnosiazamb Ha
nodarouwiem mpyborpoeode.

0,5 paaa=1 ¥

v' YcmaHoeka aemomamu4yecKo20
e030dyxoomeod4yuka/cenapamopa
rnocre YUpKynsyuUOHHO20 Hacoca.

tret* tret* CTO ﬂ K
803dyxo00meo0dYyuKa 8 8epxXy Cmosika o 01 02 03 04 05 06 07 08 09 1,0.! i 12 1% Gnews3,riser /Gold1,riser

1
1
1
1
I
1°
‘i
:
I
v’ YcmaHoeka aemomamu4ecko2o Y
(unu eepxHe20 omonumMesIbHO20 Qiigiator = 0,5...1,0 kWt

npubopa e l-o6pa3Hol cucmeme)
OpuWeHTMpOoBOUHbIE XapakTepucTUkK cTosAka npu 3ameHe KPT (8 = 1,0) Ha TRV

ﬁ Gn'ser,min, KFI"-I Gn'ser,max, KFILI
Tpy6bl L . 3aBo3ay-
d. mm 2 . I,_ = WNBAHME «nogsucaHue»
LIy M
|— cTosiKa on
15%15%15 0,28 0,24 133, 200 350
20x15x20 0,32 0,31 245 150 350
20x20x20 0.2 0,14 245 250 810
25x20x25 0,23 0,22 410 330 1600
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ﬂ,OI'IYCTHMaFI CKOPOCTb [OBWKEeHWA TENOHOCUTenNA B

LUyMOO6pa308aHue obopynosaHum (AnA 25;?VSB,A) :

Twn Vinax, M/C
(M3/4)/6ap?d
= TRV (npsimon)
EN 15251) RA-G15 230 18,36 05
Annex E RA-G20 3,81 22,55 04
(informative) Apoccens-iwanbta
) o o RTD-BR15/10 6,80 2,1 15
Indoor system noise criteria of some spaces and buildings RTD-BR20/15 151 1,42 15
Table E.1 Examples of design A-weighted sound pressure level| PO, OrpaHW—IMTeJ‘Ib 06paTHOFO noToka
Building Type of space Sound pressure level [dB(A)] RTD-CB15 454 471 1,5
Typical_ range Default design value RTD-CB20 8,06 4,97 1 ,5
Residential Living room 25 to 40 32
Baelteam 50 to 35 56 5 N, ABTOMaTUYeCKMe BanaHcK POBOYHLIE
« .  xnanaHsiAB-QWAB-QT/AB-QTE
MakcumanbHO AONyCTUMas CKOPOCTb ABWXEHUA TeNNoHocuTend B TpySonpoeoax [ABH B.2.5-67] AB-QM10 1,524 17,35 0,9
[onycTUMbIN JlonycTuMas ckopocTb ABWKEHUS TeNNoHoCUTenNs, M/c, B Tpy6onpoBoaax npu AB-QM15 2,494 15,62 0,5
SKBMBANEHTHBIA | KOS(MULMEHTAX MECTHBIX CONPOTUBIIEHUIA y3Ma OTONUTENBHOrO NpMbopa MnK cToska ¢ AB-QM20 4988 12 98 055
YPOBEHb WWYyMa, apmaTypoii, NPUBEAEHHbIX K CKOPOCTU ABWXKEHNS TennoHocuTens B TpyGonpoeonax d ? 2
nEA o5 5 T 55 % AB-QM25 8,908 10,87 | 055
25 1515 1.1/0,7 0,9/0,55 0,75/0,5 0,6/0,4 AB-QM32 16,77 9,44 0,7
30 1,5/1,5 1,5/1,2 1,2/1.0 1,0/0,8 0,85/0,65
35 1,5/1,5 1,5/1,5 1’5/111 1,2/0195 1,0/0,8 PeKOMer‘yeMble W MakcmmaneHo gonyctumele
40 1515 15115 15115 15/15 1.3/12 CKOpPOCTb W pacxof TennoHocuTens B ctosakax
MpumeyaHne 1. B uicrvTene npuBedeHa OOMYCTMMAs CKOPOCTb TETMIOHOCUTENS MPU MPUMEHEHWUM KPAHOB MPOBOYHBIX,
TPEXXOLOBbIX ¥ ABOUHON PETYIMPOBKYM, B 3HAMEHATENE — MPU MPUMEHEHUM BEHTUEN. PekomeHpaoBaHo Honyctumo
MpuMeyaHne 2. CKOPOCTb ABVKEHUS! TEMNOHOCUTENS B TPYBOMPOBOAAX, MPOKIANLIBAEMbIX UEpe3 HECKOMbKO MOMELLEHWM, [CnpaBoyHuk LekuHa) [CHuM I-I.7-62]
crieqyeT onpefensTb, YYUTbIBas:
a) MOMELLIEHUE C HAaWMEHBLLM AOMYCTUMbIM 3KBUBANEHTHBIM YPOBHEM LLYMa; d, Mm Viee, MIC Grec, Kr/4 Vimax, M/C Ginax, KI/4
0) apmaTtypy ¢ Hambomnbwmm KOIMUUMEHTOM MECTHOMO COMPOTMBIEHWS, YCTAHOBMNEHHYIO Ha mobom
ydacTke  TpyborpoBoAa, TMPOMOMEHHOTO Yepe3 3TO  MOMELLEHME, MpU  AfMHE  yyacTka 10 . . 03 130
30 m B 06e CTOPOHBLI OT MOMELLIEHWS. !
MpumeyaHne 3. pU MPUMEHEHMM 3aAMOPHO-PETYNUPYIOLLEH apMaTypbl ¢ GOMBLUMM MOPABMMYECKAM COMPOTUBMEHUEM 15 0,3-0,4 210-270 0,5 350
(aBTOMaTUYECKVE PETYNATOPLI TEMMEPaTYpbl BO3[yXa B MOMELLEHWW, GanaHCUpOBOYHbIE KrianaHbl,
perynaTops! Nepenafa AaBNeHNs 1 Ap.) criefyeT naberat 0bpasoBaHis LyMa CoMmacHo TpeboBaHMsM 20 0,35-0,42 450-550 0,65 810
MPOU3BOAMTENSI OTHOCUTETIEHO HE MPEBbILLIEHUS MPEAETBHBIX NOTEPL OABMEHWS Ha STOW apMmarType.
25 0,4-0,49 800-1000 0,8 1600

Workshop on Energy Performance Buildings Standards ‘ Energy Community m
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Onmumu3sayusi Hacoca

APaB-qumin = 16...20 kPa + 0.3APriser =16...20 kPa + 0.3(0.7...0.8% APsystem)

APg qumin = 16 KM ans d < 20 mw;
AP g qumin = 20 Kl ans d 2 25 mm
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MooepHu3zayus -obpa3Holu cmapol cucmemMbl OMOoriyieHuUs
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PekomeHdauuu rpu mooepHu3ayuu lN-obpasHol cucmemabl

a) pekomeHAdyemcsi nepeobopydoeamsb cucmemy 8 dsyxmpy6Hyro usnu e
00HOMpPy6HYyro T-ob6pa3Hyro, uriu 0OHOMPYO6HYH ¢ MPaH3UMHbIM NOObLEMHbLIM
CMOSIKOM, usiu 0OHOMpyO6HY0 ¢ pacnpedesniumesibHOU Ma2ucmparsibto CMOSIKO8 8
eepxHel Yyacmu 30aHusi, ecsiu NnpuMeHeHbl omonumesibHbie MPubopbI ¢ 8biIcOMoU
6HYMpPEeHHUX KaHaJs108 (KOJIOHOK, KpalHuUx Humeu 3meesuKka u dp.) 6osee 150 mm;

6) pekoMmeHOyemcsi NpuUMeHsimb omornumesibHble nNpubopbl ¢ HaUMeHbWweU ebicomoll
6HYMpPEeHHUX KaHaJl08;

6) cnedyem rNnpuHUMamab pacxod mernJsioHocumerss 8 CMosiKe, OGQCI’IG‘IUB&I‘OUJU& e
noObLeMHOU Yyacmu CmosiKa 3ameKaHue mernjioHocumesisi 8 omonumersibHble ﬂpUGOpbl
80 8cCeX pexumMax peecysiupoeaHusi ux mensioeoUu MOWHOCMU;

2) cnnedyem obecnevyueamb MUHUMAaJsIbHbLIE yOesibHbIe nomepu 0aesieHuUsl 8
3aMbiKarowux y4yacmkax no0beMHoU Yacmu CcmosiKa.

Pekomedeemcn ons n—06pa3Hle cucmem obecrneyueamb agémomMamu4ecKoe
rnsiagHoe rioebiwieHUe memMriepamypbl meriJioHocumeJsis pecysiaimopoM merjioeoco
rnomoka rnocirJie nepuodoe OCMaHOBKU cucmemMbl OMmoIrJieHusl, Haripumep,

omcymcmeusi 3/71eKmpoCcHab)KeHUsl. BH B.2.5-67:2013
http://heating.danfoss.com/PCMFiles/65/other files/FAQ Ministry/DBN OVK ru safe.pdf
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http://heating.danfoss.com/PCMFiles/65/other_files/FAQ_Ministry/DBN_OVK_ru_safe.pdf

Many thanks for
your kind
attention!

Ukraine, Kyiv Pyrkov Viktor
Mob: +38 050 444 43 14 Ph.D., Assistant Professor,
pyrkovviktor@ukr.net Energy Efficiency Expert
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