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Elcaywyn)

H Avapdpowon tov Ilpoypdppatog Zmovddv oto Tunua Mnyavoddywv Mmnyovikov
Biopnyaviag, Baciomke o peydro Pabuod otnv elcaywyn oto LobUato, LEAETOV TEPUTTHOCEMY
amo ™V pdén tov MnyavoArdyov.

H Swyeipion tov peEAeT®OV TEPMTOCEOV OO TNV TAELPG TOV QOITNTOV OGS, TOVG E£QEPE
OVTILETOTOVS E TPOYLOTIKE TpoPAnoTa avolktig Avong (open-ended problems), ta omoia dev
yopoaktnpilovtor amd £va KaBopIGHEVO GET dedopEVmVY, 0AAG avTiBeta 0 @ortnTNG Ba Tpémetl va
CUUTANPOCEL TOL OEGOUEVEL KO TIC TOPOAOOYES TOL YPNOLOTOUDVTOS TOIKIALL TNYDV, OTMG YiveTo
oV TPAEN Tov Mnyoavikov.

To nepiBdArov avtd dnuovpyet coPapd TPOPANA GTOVE TEPIGGOTEPOVS POITNTES LLOG, Ol 0010t
avaykalovior mAéov va kolvumnoovyv o€ Babeld vepd, SomoTtdvovTag 0Tl To SOUKTIKE TOVG
eyyepiol mepEyouy UIKPO HOVO HEPOC TV TANPOEOPLOV Kol TOV 0dNYyldV mov Oa Tovg
YPEWOGTOOV Y10, VO OVIETOTIoOLY HE alldoelg mpoPfAnuata ®g peAloviikoi Mehetntéc,
Koataokevaotés, EmPAEnovtec kot Xtedéyn g Bropnyaviog, e Kupépynong kat tg Tomkng
Avtodioiknonge.

210 TOPOKATO, B0 aVOEEPOLLLE KATOLO TTOPAOETYIATO OO GLALOYEG KAVOVICUMV KOl 00N YLDV UE
TIG OTOlEg £pYOVTOL GE €MAPT G€ OAOEVA avEAVOUEVO PBabud Ol GOITNTEG HOG GTO TAMIGLO TNG
AVOHOpO®ONG TOV XTOVODV TOVC.

Ta Evpwnaika/ AteOvn llpotunia EN/ISO

O1 kavovicpoi avtol kaAdmTovy gupeia meployn epapproy®dv Tov Mnyovordyov. Ta Evponaikd
kol AeBvn Standards Sroec@aiilovv ta emBuUNTAE YOPAKTNPIOTIKA TOV TPOTOVIMV KOl VIINPEGUDY
oV Topaymyn tov omoiwv Ba epyactel 0 peAhoviikds Mnyovordyoc. O gottntig Ba mpémnet
and vopig va e€okelmbel pe Tétolov £100vg emBLUNTA XOPOKTNPIOTIKA, OTTMG Eivol 1] TOWOTNTA, T
QeUMKOTNTO TPog To mEPPEALOV, 1 acpdAeln, M aflomotio, 1 evepyslakn amddoom, M
evarlrhagipomra. Ko BEPata pe 1o yeyovdg Ot Yo va givat avtoyovioTikd to tpoidvta Kot ot
VAN PEGiES TOV, Ba TPEMEL OVTA VAL lvat SLVATOV VAL TAPAYOVTOL LLE OVTUYMVIGTIKO KOGTOC.

Agdopévou OTL 0 EOITNTNG aPYIKA OV EYEL APOUOIDGEL TO YEYOVOS OTL dgv givar avtovomt 1
KavoToinon TV emBLUNTOV TPOOAYPUPOV Oond TPOIOVIA 1 VANPECIEG TOL CLVAVIA GTNV
KaOnpepvn tov {on, etvol oKOTIPO 6To TAAIGLO LEAETMV TEPTTMGEMY VAL EIGAYETAL GE OVTO TOV
TpOTO oKEYNG, MOET vo uabel vo avaryvopilel To onuavikd poro Tov tpotdinwv otn Niopnyavia
kot v Kowovio pog yevikdtepa. Ilpopavog wg ypriotng Ba éxet avapmmBel 6tav kdmolo
TPoidv amedeiydn OTL NTOV KOKNG TOOTNTOC, 1 NTOV OGVUPOTO — OEV EMKOIVOVOVCE KTA LE MO
VIapyovTa E0MMGUO, | NTaV avaldmioTo 1 Kot emkivovvo.

Evdewctikéc meproyég otic omoieg o portntng épyetor og eman pe Evponaikd 1 Atebvn [pdtuma,
elvar m mepoy g Oépuavong kor tov KAiotiopov, ta YAkd kot o Zyxedoopog, m
Metpoteyvia kot 1 Mnyavovpywn Teyvoroyia, ta Xvotuata [Towdtrog KTA.



INTERNATIONAL ISO
STANDARD 14683

First edition
1999-06-15

Thermal bridges in building construction —
Linear thermal transmittance — Simplified
methods and default values

Points thermiques dans les batiments — Coefficient de transmission
thermique linéique — Méthodes simplifiées et valeurs par défaut

Reference number
ISO 14683:1993(E)

© S0 1999

MdaMota, ota podfuate tov Zuvomudtov [otdmmtag o eo1tnTig EpYETOL EKTEVMG O ETAPN UE
v owoyévela Tpotumtmv ISO 9000, ondte Eyovpe TV vKopio Vo TOV KOAMEPYNGOLUE KATOLL
KOVATOVPO TOLOTNTOG KO TVITOTOINGONG. AAMMGOTE, OTwg £xel avapepOel oe AALN TEOYM VTG TG
peArétng, to Tunuo divetl Eppacn oTnv TOAMTIKY TOWOTNTOG Kol TUTOTOINGNG KOl OTIC SIOKNTIKEG
VANPEGIEC TOV, DGTE VO O10ACKOVTOL KO GTNV TPAEN TNV TLTOTOINGT Ol POITNTEG LOC.



Jay Schlickman

Quality Management
System Design

Onwg sivar yvootd, moAdd Evpomaikd mpdtuoma peta@pdloviol Kol ETKLPOVOVTIOL OO TOV
EAOT. Xt dwdwacio ovt) onuavtikdg glvar kot o porog tov Emompovikdv Emtponov
Ewwomtov tov TEE, ot omoieg sivor evretodpuéveg va mopakoiovBodv Oépota mpotinmv,
KOVOVICUL®V KOl TPOOWYPOPAdV  VAIK®OV,  UEAETOV,  KATOOKELAV KOl  EAEYYOV
HAekTpopnyovoroylKdV £YKOTAGTAGE®V.

Inuovtiko topaderypo tpotomov EAOT pe 1o omoio Kat’ avaykn Epyovtal G ETOPY| Ol POITNTEG
pog (ot omoior ®G AWMA®UATOOYOlL OMOKTOOV KOU TO EMOYYEAUNTIKE OKOIOUATO TOV
HlektpoArdyov Mnyovikov) givar o 1oydov and to 2006 «Kavoviopodg Ecotepicadv Hiektpikmv
Eykatactédoewv (KEHE) - IIpotoro EAOT HD 384».



DEUTSCHE NORM Dezember 2003
Wammateshnisches Verhanen von Fenstem, Toren und Abschilssen amnacma
Berechnung des Warmedurchgangskoeffizienten DIN

Teil 2: Numerisches Verfahren fir Ranmen (ISOUFDIS 10077-2:2003) it
Deutsche Fassung EN IS0 10077-2:2003 EN 50 10077-2

CS 91.060.50; 81.120.10

Themal performance of windows, doors and shutters —

Caleulation of thesmal transmittance — Part 2- Mumerical method for
frames (IS0FDIS 10077-2:2003); Gemman version EN 150 10077-2:2003
Performance thermigque des fendtres. porfes o fermetures —

Cadeul du coefficient de transmission thermique — Partie 2: Méthode

numésique pour les profilés de menuisenis (ISOVFDIS 10077-2:2003)
Version allemande EN 130 10077-2-2003

Die Europdische Morm EN 15O 10077-2:2003 hat den Status einer Deutschen Norm.

Fortsetmumng Seite 2
und 33 Seiten EN

Nomenausschuss Bawwesen (NABau) im DIN Deutsches Institut fiir Normung e V.

Al Guing, i, Ref. Nr. DIN EN 150 10077-22003-12
ol Berin, gestaniet Pralage 15 Vs Ny 2513

€ DN 1L 1 K
frus migung dem DI Deul
Al heman curch Baw

ASME Boiler and Pressure Vessel Code

To ASME Boiler and Pressure Vessel Code sivot pio peyéAn cuAloyn KovovioU®V Kot 0dNYldV
oL KoAOTTOUY TOoALAPOHOVS THTOVG Katackev®v. Ot kavovicpol avtol apopodv didpopa
Inmpota yio kdBe TOHTO KATUGKELNG, CUUTEPIAAUPOVOUEVOV TOV GYESIOGHOV, EMAOYNG VAIK®MV,
TPOJIYPUPNG OYOPAS, KATOCKEVNG, EAEYXOV Kol SOKILAGUDY, TPOCTAGING ond LVREPTIEST, Kot
npecocapicpatos. o kabe éva amd to mapamdve CNTHRATo, VTAPYOLY OPKETE VLITOGVLVOAL
nudrtov mov to kabéva £xel To d1kd Tov Pabid ToAVTAOKOTNTOG.



ASME BOILER AND PRESSURE VESSEL CODE
AN INTERNATIONAL CODE

RULES FOR
CONSTRUCTION OF
PRESSURE VESSELS

2002 Addenda
July 1, 2002

ASME BOILER AND
PRESSURE VESSEL
COMMITTEE
SUBCOMMITTEE ON

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS e

NEW YORK. NEW YORK
|08

SpatWaz

Yy mpdén PEPara o pnyavikog Ba mpémel va Ppel pEc EKEL KO VO TNPNCEL TIG OMAULTOVUEVES
TPoPLAGEELS kot pétpa. H dwadikacio avtn givar wwitepa enimovn yuo tov apydplo unyaviko, o
omoiog Oo mpémer vo mpoomabncer vo eviomioel OAOVLG TOLG KOVOVEC Kol 0dnyieg mov
gpapudlovior oe piot 0e00UEVN EQAPLOYN HE TNV omoilo acyoieiton 6t dovAEld Tov. Opmg
aKOun kot o€ vayv Eumelpo unyxavikd — ypnot tov Kddwka, mpolevel ékmAnén to yeyovog 0Tt
ouveEXMS OVOKOAOTTEL o€ GAAo tunpota tov Kdowka, odnyieg kot cvotdcelg mov eivan
yevikotepNg a&log Ko xpnoTikKOTNTOG Kot Y1l AAAEG EQOPLOYEGS.

O véoc unyovikdg mov Ba mdoel ota ¥EPLo TOL YLoL TPOTH Popd Kamota tunpate tov ASME
Boiler and Pressure Vessel Code, pmopei gbkoro va yabei péoo otnv molvmAokdtnto, Tnv
mopdcevn oporoyia, aAAd Kot To TEpAoTIO pEYEDOC Tov Kmotka.



ASME BOILER AND PRESSURE VESSEL CODE
AN INTERNATIONAL CODE

MATERIALS

Specifications

2003 Addenda
July 1, 2003

ASME BOILER AND
PRESSURE VESSEL
COMMITTEE
SUBCOMMITTEE

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS ON MATERIALS
NEW YORK, NEW YORK _
ARy

SO02AW3

Opwmg ovvropa Oa Ppel to 0popo Tov péca otov Kmdika, dwaitepa av £xel AMAPel kKdmowo GyeTIKn
eknaidevon ota case studies mov doVAsye g eoumtng: o mapdaderypa, €vag @ortnTng ue
€€e101KeVOoT OTOV KOTAOKEVAOCTIKO TopEn, Umopel va EEKIVIOEL TNV HEAETN TOV KMOOTKA divovTog
EUQOOT] GTOL DAIKA, e TNV gupela £vvolo TOL 0T KOADTTEL TNV ETAOYN TOL VAIKOV, TNV
TPOOLALYPOPT] TOV 1O10TNTWOV TOLS Kol TNV OEPEHVNON TOV TEPIPAAAOVTIKAOV TOVG ENMMTMOCEMV.
Kot étot apyilel va avamtdcoel TV opyoveTIK) TAEVPE TOL GOV UNYOVIKOS, QTIAYVOVTOS TIC
dwkég tov ckecklists, Ta ducd Tov gvpeTpla kat cross references, £€to1 ®ote vo e£ac@oAcel TNV
SeEaymyn| NG OOVAELAG TOV LE TOV TAEOV OTTOOOTIKO KO ETOYYEAUATIKO TPOTO.



ASME BOILER AND PRESSURE VESSEL CODE
AN INTERNATIONAL CODE

QUALIFICATION
STANDARD FOR
WELDING AND
BRAZING PROCEDURES,
WELDERS, BRALZERS,
AND WELDING AND
BRAZING OPERATORS

2004 Edition
July 1, 2004

ASME BOILER AND
PRESSURE VESSEL
COMMITTEE
SUBCOMMITTEE ON

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS WELDING
NEW YORK, NEW YORK

ASHRAE Codes and Standards

Mia dAAN emayyehpatikn meployn Tov Mnyovoldyov O6mov avtdg EPYETOL OE EMAPN HE Eva
OPKETO EKTETOUEVO TAGICIO KOVOVICUMV Kot odnyldv, elvar ovtd tov Kipatiopod xot
YEVIKOTEPO TMV ECOTEPIKMV gYKaTaoTAce®V 6t Ktipta. Edd Oa avapépovpe g mapaderypo to
nmhaicto Kwdikwv kot IIpotonwv tg ASHRAE, to omoio gpapuoletor o onpoavtikd Pabuo ko
and Evporaiovg Mnyavikovg tov KMpatiopov.

H ASHRAE avantdccet [Ipdtoma 1000 Yoo o LEAN TG, 060 Kol Yo GAAOVS EmOyYEALOTIES TNG
Yoéng Kol TV dPOp®V KaTnyopldv kKApotiopov. Ta mpdtuma avtd €xovv cov G6TtOYO va
EMITUYOVV TNV OHOPMOVIOL HETAED TOV EUTAEKOUEVOV QOPEMV, TOGO OGOV aPopd Tt pefdO0VS
JOoKI®V €EOMTAMGHOD KOl EYKOTACTAGEMY Y10 EUTOPIKT YPNON, OGO Kl OEIKTOV 0mdI0oNG Yo
evpela ypnon amd Tic cvvageic Propnyavies. Ymapyovv 3 dwokpitd eminedo oto. mPOTLTQ
eBehovtikn|g kowng amodoyng mov ekdidet 1 ASHRAE: MeBodoAoyieg petpricemv Kot S0KIU®V,
[Ipotuma oyedlacpod kar Ilpdtomeg mpaxtikég,. H ASHRAE yevikd dev exdider mpotvmal
a&lohdynong g amddoons EEOMAMGHOD KOl EYKATAGTAGE®V, EKTOC GV dEV VILAPYEL duVATOTTO
va ekdoBel kdmowo amd GAlovg appddiovg opyavicpovs. Ta mpdtuomo Kowvhg OmodoyNg
avanmTOGooVTOL Kol €kOi00VTOL PE GTOXO TOV OPICUO EAAYIOTOV OTOOEKTMOV TUYMV OEIKTOV
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amodoons, evd GAAoL TOmMOL Kelpeva, OmMC odnyol oxedloopHoD, AVOTTOCCOVTOL KOl VO
gkdidovtarl pe otdyo TV €vOAPPLVOT NG KOTOOKELNG E£YKATAGTACE®V VYNANG omddoong. H
ASHRAE egivar miotomompévn amd 1o American National Standards Institute (ANSI) kot
axolovBel Tic mpodiaypapéc ™ ANSI v T dwdikacio avantuéng TV TPoTHTMY, To Omoid
evnuepaovovtatl ava 3-5 ypovia. Ta miéov dnpoeiin tpdtuma g ASHRAE sivor peta&d dAdwv:

Standard 62.1-2007
Standard 62.2-2007
Standard 90.1-2007
Standard 90.2-2007

H dwdwacio dnuootag swafovievong g ASHRAE éyel oyediaotel £161 doTE va emtpénel oe

OTOLOVONTTOTE EUTAEKOUEVO VO OTOGTEIAEL TOL GYOMA TOV Gg €va VIO avdamTLEn, avabempnon M
EMOVASIOTOTOOT] TPHTLTO.

ANSI/ASHRAE/MIESNA Standard 90.1-2001
(Includes ANSUASHRAENESNA Addenda listed in Appendix F)

ASHRAE
STANDARD

Energy Standard for
Buildings Except
Low-Rise Residential
Buildings

I-P Edition

See Appendlx F for approval dates by the ASHRAE Standards
Committee, the ASHRAE Board of Directors, and ANSI.

This standard |s under continuous malnienance by a Standing
Standard Project Committee (SSPC) for which the Standards
Commiltee has established a documented program for regu-
lar publication of addenda or I8l N P d

for timely, documented, consensus action on requests for
change to any part of the standard. The change submittal form,
Instructions, and deadiines are given at the back of this docu-
ment and may be obtained in electronlc form from ASHRAE's
Imternet Home Page, htip:www.ashrae.org, or In paper form
from the Manager of Standards. The lalest edition of an ASHRAE
Standard and printed coples of a public review dratt may be
purchased from ASHRAE Customer Service, 1781 Tullle Circie,
NE, Atlanta, GA 30329-2305. E-mall: ordersiashrae org. Fax: 404-
321-5478. Telephone: 404-636-3400 (worldwide), or toll free 1-
B00-527-4723 (for orders In U.S. and Canada).

@Copyright 2001 American Soclety of Heating,
Ar Alilening B

d Al &, Inc.
IS5N 1041-2356
e A,
vy N
Jointly sponsered by @
1353 luminating

i Engineering Society
"k of North America
120 Wall Street, 17th Floor, New York, N 10005-4001

AMERICAN SocIETY OF HEATING,
REFRIGERATING AND
Air-Conpimioning ENGINEERS, INc.
1791 Tullie Circle, NE - Atlanta, GA 30329

10



2000 HVAC Systems and Equipment

Contributors and Preface

+ 81 HVAC System Analysis and Selection + 513 Condenser Water Systems
+S2 Building Air Distribution *S14 Medium- and High-Temp. Water Heating
+S3 In-Room Terminal Systems + 515 Infrared Radiant Heating
+S4 Central Cooling and Heating + 816 Duect Construction
+85 Decentralized Cooling and Heating + 817 Air-Diffusing Equipment
+S6 Panel Heating and Cooling +S18 Fans
+ 57 Cogenerationand Engine and Turbine Drives  + S19 Evaporative Air Cooling Equipment
+S8 Applied Heat Pump and Heat Recovery + 520 Humidifiers
+ 89 Small Forced-Air Heating and Cooling + 521 Air-Cooling and Dehumidifying Coils
+S10 Steam Systems + S22 Desiccant Dehumid. and Pressure Drying
+S11 District Heating and Cooling +S23 Air-Heating Coils
=512 Hydronic Heating and Cooling + 824 Air Cleaners for Particulate Contaminants
+ 825 Industrial Gas Cleaning & Pollution Control +S37 Liquid Coolers
+ 526 Automatic Fuel-Buming Equipment + 538 Liquid Chilling Systems
+ 827 Boilers +$39 Centrifugal Pumps
+ 528 Furnaces + 540 Motors, Controls, & Variable-Speed Crives
+ 829 Residential In-Space Heating Equipment +S41 Pipes, Tubes, and Fittings
+ 530 Chimney, Gas Vent, and Fireplace Systems + 842 Valves
+ 531 Unit Ventilators & Heaters, & Makeup Air + 543 Heat Exchangers
+ 832 Hydronic Heat-Distributing Units + 544 Air-to-Air Energy Recovery
+ 833 Solar Energy Equipment + 545 Unitary AC and Heat Pumps
+ 534 Compressors +S46 Room AC, PTAC, and Dehumidifiers
+S835 Condensers + 547 Engine-Driven Heating and Cooling
+ 836 Cooling Towers + S48 Codes and Standards
SAE Standards

AAMM onuovTiKn TTEPLoYN TOL MNyovoAOYOL TOV LITOKELTOL GE EKTETAUEVO TANIGLO KOVOVIGU®OV
Kot 0dMY1v, givatl n teployn g Avtokivnrofounyaviog (SAE Ground Vehicle Standards) kot
g Agpomopiknc Biounyaviag (SAE Aerospace Standards).

Mo mapddetypa, n mMoTomoinon KOUTLADV HEYIGTNG POTNG Kot LEYIGTNG 16YV0G GOUO®VA LLE TO
npotvno SAE J1349 (net power and torque rating of a production engine), 1 katd SAE J1995
(Gross engine power of a production engine) eivatl debvig kabepopévn, pe otdxo va givon
CLYKPIGILOL TA OTOTEAEGUATO OVVOUOUETPCEDY TTOVL YIVOVTAL amtd QLTOKIVNTOPloUNYOvieS o€
Spopa LEPN TOL TAAVITY.

Kotd v eknovnon peketdv mepimtdcewv 6to Epyastpio Mnyavav Ecotepikng Kavong, ot

QOUTNTEG £PYOVTOL GE EMAPN LLE TA CLYKEKPIUEVA TPOTLTO, TPOKELUEVOL VO S10pHDCOVV TIG TIHEG
LEYIOTNG POTNG Kol 16YV0G KOTA TN SLVALOUETPNOT KIVNTHPOV ML TG SUVALLOUETPIKNG TEIG.
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Ocov agopd v Agpomopikr] Propnyovic, Toipvovtog ®¢ TAUPAOEIYHO TOVG OEPOTOPIKOVG
KIWNTNPES, M Hovteromoinon tovg yivetor pe d1ebvadg Tumomomuévo TpoTOKOALO GOUPOVA LE
v tononoinomn SAE AIR4548.

SAE oidmneieniy  AEROSPACE | S48 Amesis | 3V

Land Sea Air and Space,, A
INTERNATIONAL INFORMATION — i
400 C: lth Drive, Warrendale, PA 15096-0001 i
> REPORT Revised 200107
Superseding AIR4548

Real-Time Modeling Methods for Gas Turbine Engine Performance

FOREWORD

A Real-Time Engine Model is defined as a transient performance computer program whose engine
outputs are generated at a rate commensurate with the response of the physical system it represents.

Real-Time models were first used in hardware and software development of engine and aircraft
controllers. The early models were relatively simple and primarily analog devices. As model complexity
increased to satisfy more demanding requirements, analog models became too costly and difficult to
use and digital models became predominant. The early digital models were simply digital
implementations of the analog models. As digital computer capabilities increased and costs decreased,
the number of real-time model types expanded to best utilize these resources.

Current practices vary greatly in terminology and methods depending upon application. This document
is intended to provide a vehicle for presentation of model types and definitions to be used as a basis for
communication between supplier and customer. It is also intended to complement SAE AS681, Gas
Turbine Engine Steady-State and Transient Performance Presentation for Digital Computer Programs,
and ARP4148, Gas Turbine Engine Real Time Performance Model Presentation for Digital Computers.
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OwT'eppavikoi Kavoviopoi DIN - OwTeppavikég T. 08nyieg VDI

Ot I'eppavikoi Biopnyavikoi Kavoviopoi (Deutsche Industrie Normen), amoteAobv mopoadoctokd
TO MO TANPEG GUGTNUO KOVOVIGUAOV OV KOAOTTOUV UE UEYEAN TANPOTNTA TNV PlOUNYOVIKY
Tapoywyn oxedov kb Tomov mpoidviwy. [apadociakd, ot EAAnvec Mnyovikoi cupfovievdtav
Kavoviopovg DIN yuo peydin mokidio kataokev®my, 1060 Tov [ToArtikod Mryavikov, 660 Kot

T0V MnyovordyovL.

DK 697.12/.14 : 536.68 DEUTSCHE NORM Mérz 1983
Regeln fiir die Berechnung DIN
des Warmebedarfs von Gebduden 4701
Grundlagen der Berechnung Teil1
Rules for calculating the heat requirement of buildings, Basic rules for calculation Mit DIN 4701 T 2/03.83
Ersatz fiir DIN 4701/01.59
Beginn der Giiltigkeit
Diese Norm gilt ab 1. Mérz 1983,
Einfiihrungsfrist
Ab1.6. 1984 mi Wi bedart gen bei Bezug auf DIN 4701 nach der vorli den Norm durchgefihrt
werden.

2] DasinDIN 4701, Ausuabe Januar 1959, enthaltene Verfahren furdla"‘ bedarfsberech wird in dsn kalisch

5 Gr gen im beibehalten, jedoch um neue Erk isse beziglich der Gebduded: o g und der

£]| Sonneneinwirkung erweiterl. AuBerdem machte die W i g der Bautechnik sowie der Heiz- und Raumiuft-

=] technik eine Reihe von Anderungen und Erginzungen moglich bzw. erforderlich:

=] Der bisherige Zuschlag zy, fiir Betrieb brech wm:l nicht bei da seine | digkeit durch die g

E Steuerungstechnik entfallen ist. Sle erlaubt es, das W i nach Betri zu beliebi Zeiten auto-

2 matisch vor h Die i igkeit der F p in einem Geb&ude bei durchgehendem Betrieb wird

5| dadurch verbessert.

2| Der Ausgieich fir kalte AuBenflichen, der bisher durch den Zuschlag z, auf den g Tr issi i bedarf

E des Raumes erfolgte, wird jetzt nur fir AuBenbauteile mit hohem Wirmedurch veffizi ymmen, und
zwar durch Erhohung der Warmedurchgangskoeffizi
Die Berachnung des Wirmebedarfes von Flidchen, die an das Erdreich grenzen, ist nicht mehr unter den Sondertillen
behandelt, sondern unter den Ublichen Fillen. Die Berechnung flir widrmegeddmmte erdberiihrte Flichen wurde

z| gedndert.

g Die Norm enthélt jetzt auch ein B h g fahren tir den G t-Warmebedarf des Gebaudes, der zur Auslegung

o] der Wir gung ge und zur Ber g des Jah i bedarfes bendtigt wird.

&| Der von O.Krischer eingefihrte D-Wert hat sich international als wichtige KenngréBe durchgesetzt. Die vorgesehene
Folgeausgabe der Norm soll deshalb zum AnlaB genommen werden, hierfiir in Wirdigung der Verdienste von Herrn
Professor Dr.-Ing. Dr.-ing. E.h. 0. Krischer, dem friih Ob das A h DIN 4701, die Bezeichnung Krischer-

2] Wert D" einzufihren.

E Die Berechnung des Luflunuswalmehadaris gilt jetzt auch fir Hochhauser, Gebdude bzw. Rdume mit maschineller

£l Liiftung sowie fir g d mit freier Liftung. Das Berechnungsverfahren beriicksichtigt jetzt fir
Gebéude Uber 10m Héhe auch Auftrieb fiid Die Ang: lber FugendurchlaBkoeffizienten sind erweitert. Insbeson-
dere sind Rechenwerte fir nicht zu 6ffnende Fenster und tir Fugen bei Fertigbauten aufgenommen worden.

Die wesentlichen Anderungen bei den Sonderfillen umfassen eine Begrenzung der Aufheizzeiten fir selten beheizte

H Gebéude, eine Uberarbeitung der Warmedurchgangswiderstédnde bei hohen Hallen und eine Erweiterung der Berech-

g g auf Gewdchshé

H
AuBerdem wurde eine Reihe z.T. wesentlicher formaler And, vorg: : Mit F auf die groBe Vielfalt
moderner Mehrschichtbauweisen wurde auf die Tabellierung vOfI Warmedurchgangskoeftizienten & mit Ausnahme der
von Tiren verzichtet.

Statt dessen ist der W | g dR=1/k jewells aus der Summa der Warmeleit- und Warmelibergangs-
widerstande zu ermitteln. Die Werle fir die Wir itfahi bzw. WE I idersténde sind in dieser Norm nicht
mehr enthalten. Sie sind direkt DIN 4108 Teil 4 zu enlnehmun
Die Norm wurde auf die gesetzlich vorgeschri SI-Einheit lit. Es sind lediglich Umrechr gen
auf die bisherigen Einheiten angegeben.
Die Handhabung der Norm wird durch die vorgenommene Unterteilung verbessert.
DIN 4701 Teil 1 Regein fir die Berechnung des Warmebedarfs von G : Grundl der Berechnung
DIN 4701 Teil 2 Regein fir die Berechnung des Wir fs von Gebduden; Tabellen, Bilder, Algorithmen
Fortsetzung Seite 2 bis 28
No huB Heiz- und R f (NHR) im DIN Deutsches Institut fiir Normung e. V.
Allsinverksuf der Normen durch Bouth Verlsg GmtH, Berfin 30 DIN 4701 Tell 1 Mrz 1983 Preisgr. 14
0883 Vartr.-Nr, 0014
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O televtaiog pdMoto Topad0cloKd GUUBOVAEVETOL KO TEYVIKEG 08ny,i8g tov VDI (V’erein
Deutshen Ingenieure), mov &ivar o peydAog emayyeApotikog opyavicpds tov Mnyovordywv,
aAld kot tov VDE (Verein Deutschen Elektriker).

ICS 91.140.10 VDI-RICHTLINIEN Juni 1994
VEREIN f - 5
; Energieverbrauchskennwerte fiir Gebaude| VDI 3807
( DEUTSCHER g
INGENIEURE Grundlagen Blatt 1
Characteristic values of energy consumption
3 in buildings
2 Fundamentals
&
N
< Inhalt Scite
§ Vorbemerkung . . . . . .. ... 2
a .
E 1 Geltungsbereich, Zweck und Anwendung . . . . . . . . . . . 2
g 3 L1 Geltungsbereich . . . . . .. .. . .. . 2
3 z L2 Hinweise auf Vorschriften, Normen und Richtlinien . . . . . . 2
[
= L3 Zweck . . ... 3
é 14 Anwendung . . . . . .. ... . 3 -
‘; 1.4.1 Energieverbrauchskennwerte . . . . . . . . . . . . . 3 g
3 142 Energiebedarfskennwerte . . . . . . . . . 3 pul
(-\ E.’, 143 Notwendige Angaben . . . . . . . . . . . . . . 3 g
g 2 Begriffsbestimmung und Berechnung. . . . . . . . . . 4 .‘:‘:
g 21 Energieverbrauch. . . . . . .. 4 €
2 22 Bereinigter Energieverbrauch. . . . . . . . . . . 4 q‘,
$ 23 Heizgradtage . . . . . ... ... .. . . . 4 5
© 24 Bezugsflache. . . . . .. .. .. ] 5 $
< 24.1 Grundsitzliche Anforderungen . . . . . . . . . . . . 5 g
K 2.4.2 Definition und Ermittlung der Bezugsflache . . . . . . | 5 .
§ 243 Verwenden anderer Flichenangaben . . . . . . . . . . 6 r
H 2.44 Benutzen zusitzlicher BezugsgroBen . . . . . . . . . . 7 2
K 25 Verbrauchskennwert . . . . . . . . .. 7 E
E 2.6 Heizenergieverbrauchskennwert . . . . . ., . . . . . . 7 H
N 27 Stromverbrauchskennwert . . . . . . . . . . . . . 7 H
£ 287 Wasserverbrauchskennwert . . . . . . .. . 7 g
8 29 Energiebedarf . . . . . ... 7 =
8 2.10 Energiebedarfskennwert . . . . . . .. . 7 S
'O_ ©
z 3 Anwendungsbeispiele . . . . . .. .. 8 |
& 3.1 Ausgangswert fiir eine iiberschligige Beurteilung des Energiever- g
((, F brauches von Gebduden . . . . . . .. . . . 8 B=J
2 3.2 Vergleich von Gebiuden gleicher Art und Nutzung . . . . . . 8 =
% 3.3 Periodische Beurteilung des energetischen Verhaltens eines Gebiu- %
H des. . ... 8 Z
é’ 3.4 AnlaB fiir die Einleitung weitergehender MaBnahmen . . . . | 9 2
g 3.5 Instrument der Betriebsfiihrung und -Uberwachung . . . . . . 9
§ 3.6 Kontrolle durchgefiihrter EnergiesparmaBnahmen . . . . . . | 9
S Anhang 1 Formelzeichen, Einheiten, Erklarungen . . . . . . . . . . 12
Anhang 2 Klimatische Daten und Heizgradtage. . . . . . . . . . | 13
Anhang 3 Beispiel fiir die Ermittlung von Verbrauchskennwerten . . . 15
Anhang 4 Formblatt fiir Energieverbrauchskennwert- und Einsparungs-
berechnung. . . . ... T 17
Schrifttum . .0 18
VDI-Gesellschaft Technische Gebaudeausriistung
E AusschuB Energieverbrauchskennwerte fir Gebaude
VDI-Handbuch Warme-/Heiztechnik
VDI-Handbuch Raumiufttechnik
VDI-Handbuch Sanitirtechnik

Texvikég 08nyieg TEE

Dduowkd, €KT0G MO TIG PEYOAEG GLALOYEG KOVOVIGUMOV KOl TEYVIKAOV 06nytcby TV usy(?kwv
EMAYYEALOTIKAOV OpYAVICU®V MryovoAdymv g Auspmﬂg KOl TOV Evpc),nalez)v Hpor}mmv
(moALG amd To omoio kaTT avAyKN HeTappalovtal Kot 8K6180V’E(1E 0 SGYLK(X mpoTURA. OO TOV
EAOT), o1 poutntég pog épyovian o€ emapn Kot pe kamoteg Texvicéc Odnyieg tov TEE, mov eivan
0 EMOYYEAMLOTIKOG OPYAVIGUOG TV Mryavikdv oty EALGSa.
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1997-10-06 ICS: 01.040.91; 01.060; 91.120.10

EAOT EN ISO 7345

% NN
EAAHNIKO NPOTYNO //// A @T g
HELLENIC STANDARD E 7
Oepuopdvwon — DuoIkES TTOOOTNTES Kal OpITHOi
Thermal insulation — Physical quantities and definitions
Khdorn Tipohdynong: D
©ENAOT  EAAHNIKOZ OPFANIZMOY TYMOMNOIHIHE AE. AXAPNGN 313, 11145, AOHNA

To TEE, 010 TA0{C10 T®V EMGTNUOVIKOV TOV dPACTNPOTATOV, aviiafe HeTacd Tov etdv 1985-
1986 1 cvvtaén déka TevYOV TPodypaP®V VIO T popP Teyvikdv OMydV, MG TPMOTO Kot
HOVOOIKO Oetypol Ypa®nG Tov €00VC OVTOL TNG TPOSYPAPNG ot Ydpa poag. H vmoypéwon
epapuoyns tov Teyvikov Odnyiov kupodnke pe Ymovpykn Anoeacn ITEXQAE.

Ot TOTEE owrifevior povo yww avdyvmon, oto I'pageio Tvmomoinong kabog kot oTic
nmeprpepelokés PipAodnkeg tov TEE, eved moiovvion ota tapeio tov TEE. Ztov mapaxdto
mivaka, dtvovtar ot Teyxvikég Odnyieg mov €xovv ekdobel pueypt TdPa.
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2411/86 Eykotaotdoeig og Ktipla kKot otkomeda.
Awvopn| kpvov - {eatol vepol
2412/86 Eykatoaotdoelg og ktiplo kot oukomeda.
Amoyetevoelg
2421-1/86 Eykatoaotdoeig og ktipio.
Aiktoa dtavoung Leotov vepov yio BEpUOVGN KTIPLOK®OV £pYmV
2421-2/86 Eykatoaotdoeig og ktipio.
AgPnrootdoia mapaywyns {eotol vepo yia BEpUAVON KTIPLUK®V £PYmV
2423/86 Eykatoactdoelg og ktipio.
KAMpotiopdg KTiplokav yhpov
2425/86 Eykatoactdoelg og ktipio.
2T01YE10L VTOAOYIGLOV POPTIMV KAMUOTIGUOD KTIPIOK®OV YDPMV
2451/86 Eykatoactdoelg og ktipio.
Movipa TupocBecTikd GLGTHHOTO LE VEPD
2471/86 Eykatoactdoelg og ktipio.
Awovopn kavoipwv aepiov (Avabedpnon tov Zyediov TOTEE 2471/80)
2481/86 Eykatactdoelg og ktipio.
Awvopn atpov péypt PN16-300C
2491/86 Eykatactdoelg og ktipio.

Amofnkevon Kot dlavour aepimv yio lTpikn ¥pnon

EmnAéov, mpoxellévou va Katovonoouy TV 16Topikn £EEMEN TOV EMAYYEALATIKOV £pYOLEi®V
Tov Mnyavordyov, ol POITNTEG HOG EPYOVTOL GE EMOPYT] LE TOAOTEPO EYYEPION TOL CNUEP
&xovv exAetyet (m.y. «Awopkég Teyvikov Huepordylovy).
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Ta Texvika Eyxelpidia

INUovtikd porlo otnv €£OIKEIMOTN TOL EOITNTY KOG HE TNV UEAAOVTIKN EMOYYEALOTIKY TOL
evaoyoAnon, mailel n emoen T0L And VOPIG OTIC ZTOVOES TOV UE TO EMAYYEALATIKA €Yyelpiot
oV Mnyovordyov. Qg mapadeiypato TETOIWV EYYXEPOIOV e TO. Omoio EPYOVTaL GE EMOPN Ol
QOUTNTEG LOG, OVOPEPOLLLE TO TTOPAKATO:

Dubbel

Marks Standard Handbook of Mechanical Engineers
VDI Waermeatlas

Les Techniques de 1’ Ingenieur

Perry’s Chemical Engineers Handbook

Olo o mapomdve eyyepidle, VIapPYovy CHUEPE EKTOC amd TNV EVTLMI, KOU GE MAEKTPOVIKN
HOPOY|, HE OTOTEAECUO VO EIVOL EVKOAMTEPN TOGO 1M 0140001, OGO KOl 1 HETAPOPA KOl EDKOAN
SBeCIUOTNTA TOVG HECH GTOV POPNTO LVTOAOYIGTY| TOL KABE QOITNTY|, GE GLVOVAGUO HE GAAO
YPNOLO AOYIoUIKO Yol TY) OOVAELL TOV.

VDI-Warmeatlas

Recherchieren — Berechnen — Konstruieren

Herausgeber: Verein Deutscher Ingenieure
© Springer-Verlag Berlin Heidelberg 2002
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Figure 10 - Moteur tétrapolaire

Figure 11 = Moteur hexapolaire isource Alstom)

Cette autre vision du fonctionnement du moteur & courant con-

MACHINES A COURANT CONTINU

Mous pouvons ajouter, a ce stade, que les polantés é!evées se ren-
contrent le plus souvent avec les gl a
1MW), En effet, ces machines étan( pmdunes a Iurmé sur cahier
des charges, la seule contrainte qui reste alors au concepteur est la
réduction du cot de I'ensemble moteur-réducteur.

Nous pourrions démontrer que la puissance massique des
moteurs & courant ti te b avec la polarité. La
valeur optimale du nombre de pales est évidemment liée a la puis-
sance nominale ainsi qu'a d'autres paramétres,

La figure 12 présente, a titre d'exemple, deux moteurs mon-
tés en tandem sur un laminoir. lls entrainent de fagon alternée
des plaques de métal entre des rouleaux congus pour réduire
leur a chaque passe. La pui: élevée requise est
justifiée par les accélérations at décélérations importantes
transmises 4 la masse d'acier & Iamlnsr

Cette hine fi en moteur et en
génératrice, avec renvoi de I'énergie sur le réseau. Ajoutons
que. pour cette application, le réducteur étant tellement difficile

r, les sont en pllsa directe sur la charge
acanique. Cette confi est trés f & ces niveaux
de puissance.

2. Modeélisation
d’une machine
a courant continu

Mous avons étudié de fagon sommaire la constitution des

tinu permet d'aller plus loin dans la ié mais elle
aussi a des calculs plus comphqués c'est pourquoi nous ne ferons
que I'évog) Mais cette disp & 90° des parties actives fait
que le couplage entre l'induit et I'inducteur est quasiment nul. En
revanche, si les balais venaient & étre inclinés, alors une mutuelle
inductance apparaitrait et le couple d’interaction serait réduit.

1.2.3 Moteur tétrapolaire

La machine tétrapolaire décrite a la figure 10 se déduit de la pré-
cédente en alternant deux pdles Nord avec deux pdles Sud. Uinduit
suit la méme répartition.

Le collecteur doit, dans ce cas, étre alimenté par quatre balais,
qu'il faut souvent connecter électriquement en série, du cité de la
source continue. Nous remarquons le sens réel des courants dans
les conducteurs d'induit, qui sont tous en point sous les pdles Nord
et en croix sous les pdles Sud. Les forces de Laplace résultantes
s'additionnent donc.

B. de de pui ¥ {1 a 10 kW) adop-
tent cette polarité, ce qui parrnar un achat sur stock, avec une sécu-
rité d'approvisionnement en cas de panne. Ce critére est souvent
prépondérant dans I'industrie, face & celui de I'optimisation du cou-
ple moteur-réducteur.

1.2.4 Moteur hexapolaire

Ajoutons une paire de poles au cas précédent. Nous obtenons
alors la machine hexapolaire décrite a la figure 11 illustrée par un
exemple de stator industriel. Lalternance des pdles Nord et Sud
coincide avec celle des courants d'induits en croix et en point.

Toute reproduction sans autorisation du Centre francais d’exploitation du droit de copie est strictement interdite.
@ Techniques de 'ingénieur, traité Génie électrique

T a i Leur cor ion sera abordée dans
I"article [D 3 556]. Comme nous I'avons présenté paragraphe 1, nous
allons procéder 4 une mise en équation simple de la machine a cou-
rant continu, a I'aide du modéle laplacien. Cette approche reste vala-
ble dans la plupart des cas, car les moteurs & collecteur ne sont en
général pas beaucoup saturés et les interactions entre l'inducteur et
l'induit restent faibles.

13 MW a 80 tr/min

Figure 12 - en pour
(source Alstom)

D 3555-5
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O KowoTtikég 08nyiec (EC Directives)

Mia dAAN Kotnyopia, YEVIKOTEP®Y OOMYIOV OV EXOLV CNUAVTIKO TEYVIKO EVOOPEPOV Yol TO
Mnyovoloyo, etvar o1 Kowvotikég Odnyieg ol omoieg ekdidovtal 6€ TEPLOYES TOV AMTOVIOL TOV
emayyéANaTog TOV Mnyovordyov.
Q¢ mapadeiypota TETOUMV 00NYLDV UE TIG OTOTEG EPYOVTOL GE ETAPT Ol POITNTEG LOS OVUPEPOVTOL
ot €€Ng:

e H odnyia yw ta ktipla (Buildings Directive) 2002/91/EC
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H odnyia yia ta aépia tov Ogppoknmiov 2003/87/EC

H odnyia yia v avtippvmaveon tov avtokivitov 70/220/EC kot petaysvéotepa updates
Official Journal of the European Union 25.10.2003

L 275[32

DIRECTIVE 2003/87/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 13 October 2003

establishing a scheme for greenh gas e

ion allowance trading within the Community and

amending Council Directive 96/61/EC

(Text with EEA relevance)

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE
EUROPEAN UNION,

Having regard to the Treaty establishing the European Com-
munity, and in particular Article 175(1) thereof,

Having regard to the proposal from the Commission ('),

Having regard to the opinion of the European Economic and
Social Committee (%),

Having regard to the opinion of the Committee of the
Regions (7},

Acting in accordance with the procedure laid down in Article
251 of the Treaty (*),

Whereas:

(1) The Green Paper on greenhouse gas emissions trading
within the European Union launched a debate across
Europe on the suitability and possible functioning of
greenhouse gas emissions trading within the European
Union. The European Climate Change Programme has
considered Community policies and measures through a
multi-stakeholder process, including a scheme for green-
house gas emission allowance trading within the
Community (the Community scheme) based on the
Green Paper. In its Conclusions of 8 March 2001, the
Council recognised the particular importance of the
European Climate Change Programme and of work
based on the Green Paper, and underlined the urgent
need for concrete action at Community level,

(2) The Sixth Community Environment Action Programme
established by Decision No 1600/2002/EC of the
European Parliament and of the Council (%) identifies
climate change as a priority for action and provides for
the establishment of a Community-wide emissions
trading scheme by 2005. That Programme recognises
that the Community is committed to achieving an 8§ %
reduction in emissions of greenhouse gases by 2008 to
2012 compared to 1990 levels, and that, in the longer-
term, global emissions of greenhouse gases will need to
be reduced by approximately 70 % compared to 1990
levels.

(') 0) C75E, 26.3.2002, p. 33,

() 0] C 221, 17.9.2002, p. 27.

(") 0] €192, 12.8.2002, p. 59.

() Opinion of the European Parliament of 10 October 2002 (not yet
published in the Official Journal), Council Common Position of 18
March 2003 (O] € 125 E, 27.5.2003, p. 72), Decision of the
European Parliament of 2 July 2003 (not {ci published in the Offi-
cial Journal) and Council Decision of 22 July 2003,

(*) O] L 242, 10.9.2002, p. 1.

The ultimate objective of the United Nations Framework
Convention on Climate Change, which was approved by
Council Decision 94/69/EC of 15 December 1993
concerning the conclusion of the United Nations Frame-
work Convention on Climate Change (), is to achieve
stabilisation of greenhouse gas concentrations in the
atmosphere at a level which prevents dangerous anthro-
pogenic interference with the climate system.

Once it enters into force, the Kyoto Protocol, which was
approved by Council Decision 2002/358/EC of 25 April
2002 concerning the approval, on behalf of the
European Community, of the Kyoto Protocol to the
United Nations Framework Convention on Climate
Change and the joint fulfilment of commitments there-
under (), will commit the Community and its Member
States to reducing their aggregate anthropogenic emis-
sions of greenhouse gases listed in Annex A to the
Protocol by 8 % compared to 1990 levels in the period
2008 to 2012.

The Community and its Member States have agreed to
fulfil their commitments to reduce anthropogenic green-
house gas emissions under the Kyoto Protocol jointly, in
accordance with Decision 2002/358/EC. This Directive
aims to contribute to fulfilling the commitments of the
European Community and its Member States more effec-
tively, through an efficient European market in green-
house gas emission allowances, with the least possible
diminution of economic development and employment.

Council Decision 93/389/EEC of 24 June 1993 for a
monitoring mechanism of Community CO, and other
greenhouse gas emissions (*), established a mechanism
for monitoring greenhouse gas emissions and evaluating
progress towards meeting commitments in respect of
these emissions. This mechanism will assist Member
States in determining the total quantity of allowances to
allocate.

Community provisions relating to allocation of allow-
ances by the Member States are necessary to contribute
to preserving the integrity of the internal market and to
avoid distortions of competition.

3,7.21994, p. 11,

L3
L 130, 15.5.2002, p. 1.
L1

67, 9.7.1993, p. 31. Decision as amended by Decision 1999/

96/EC (O] L 117, 5.5.1999, p. 35).
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Official Journal of the European Communities

L 1/65

DIRECTIVE 2002/91/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 16 December 2002
on the energy performance of buildings

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE
EUROPEAN UNION,

Having regard to the Treaty establishing the European Commu-
nity, and in particular Article 175(1) thereof,

Having regard to the proposal from the Commission ('),

Having regard to the opinion of the Economic and Social
Committee (%),

Having regard to the opinion of the Committee of the
Regions (7),

Acting in accordance with the procedure laid down in Article
251 of the Treaty (¥),

Whereas:

(1) Article 6 of the Treaty requires environmental protection
requirements to be integrated into the definition and
implementation of Community policies and actions.

(2)  The natral resources, to the prudent and rational utilisa-
tion of which Article 174 of the Treaty refers, include
oil products, natural gas and solid fuels, which are essen-
tial sources of energy but also the leading sources of
carbon dioxide emissions.

(3)  Increased energy efficiency constitutes an important part
of the package of policies and measures needed to
comply with the Kyoto Protocol and should appear in
any policy package to meet further commitments.

(4 Demand management of energy is an important tool
enabling the Community to influence the global energy
market and hence the security of energy supply in the
medium and long term.

(5 In its conclusions of 30 May 2000 and of 5 December
2000, the Council endorsed the Commission's action
plan on energy efficiency and requested specific
measures in the building sector.

(6)  The residential and tertiary sector, the major part of
which is buildings, accounts for more than 40 % of final
energy consumption in the Community and is
expanding, a trend which is bound to increase its energy
consumption and hence also its carbon dioxide emis-
sions.

("} O] C 213 E, 31.7.2001, p. 266 and O] C 203 E, 27.8.2002, p. 69.

() O] C 36, 8.2.2002, p. 20.

(') O] € 107, 3.5.2002, p. 76.

{*} Opinion of the Eur?can Parliament of 6 February 2002 (not }’ct
published in the Official Journal), Council Common Position of 7
June 2002 ﬁDj C 197, 2082002, p. 6) and decision of the
European Parliament of 10 October 2002 (not yet published in the
Official Journal).

'} O
O

7

(8)

9)

(10)

(1)

) o
0
8

Council Directive 93/76/EEC of 13 September 1993 to
limit carbon dioxide emissions by improving energy effi-
ciency (SAVE) (*), which requires Member States to
develop, implement and report on programmes in the
field of energy efficiency in the building sector, is now
starting to show some important benefits. However, a
complementary legal instrument is needed to lay down
more concrete actions with a view to achieving the great
unrealised potential for energy savings and reducing the
large differences between Member States' results in this
sector.

Council Directive 89{106/EEC of 21 December 1988 on
the approximation of laws, regulations and administra-
tive provisions of the Member States relating to
construction products () requires construction works
and their heating, cooling and ventilation installations to
be designed and built in such a way that the amount of
energy required in use will be low, having regard to the
climatic conditions of the location and the occupants.

The measures further to improve the energy perfor-
mance of buildings should take into account climatic
and local conditions as well as indoor climate environ-
ment and cost-effectiveness. They should not contravene
other essential requirements concerning buildings such
as accessibility, prudence and the intended use of the

building.

The energy performance of buildings should be calcu-
lated on the basis of a methodology, which may be
differentiated at regional level, that includes, in addition
to thermal insulation other factors that play an increas-
ingly important role such as heating and air-condi-
tioning installations, application of renewable energy
sources and design of the building. A common approach
to this process, carried out by qualified and/or accredited
experts, whose independence is to be guaranteed on the
basis of objective criteria, will contribute to a level
playing field as regards efforts made in Member States to
energy saving in the buildings sector and will introduce
transparency for prospective owners or users with regard
to the energy performance in the Community property
market.

The Commission intends further to develop standards
such as EN 832 and prEN 13790, also including consid-
eration of air-conditioning systems and lighting.

) OJ L 237, 22.9.1993, p. 28.

L 40, 11.2.1989, p. 12. Directive as amended by Directive 93/

68(EEC (O] L 220, 30.8.1993, p.1).
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EOvik1) NopoOeoia

Téhog, 0 @oumtng épyetor o emapn pe mapoadeiypato oyvovcag EOvikng Nopobeoiag oe
TeYVIKA Bépata, Ommg Yo mapaderypa to. Anpoocia 'Epya, Nopobeoio mov di€met tnv adgioddtnon
Kot Agttovpyio Biopnyovikov Eykatactdoewmv KTA.
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E®HMEPIS THE KYBEPNHZEQS

THZ EAAHNIKHZ AHMOKPATIAZ

TEYXOZMPQTO

Ap. biMou 68

NOMOZ YM' APIO. 3325
‘I&puan kal Asttoupyia BlopnXavikoy - BLOTEXVIKWY EYKa-
TOOTAOEWY OTO MAQIOLO TG aswpopou avarrulng kat
arheg Satateg

OMPOEAPOZTHE EAAHNIKHZ AHMOKPATIAZ
Er&iSoupe Tov akohouBo Nopo mou yrigos n Bouhn:

NPOTO MEPOX
FENIKEZ AIATAZEIZ

EFKATAZTATH KAI AEITOYPTIA BIOMHXANIKQN -
BIOTEXNIKQN EFKATAZTAZEQN,
EMAITEAMATIKQN EPFTAZTHPIQN, ANOOHKQN KAI
MHXANOAOFIKQN EFKATAZTAZEQN
‘ApBpo1
ZdoTaon Ynnpeoiwv

1. Ztn Mewikny Mpappareia Biopnyaviag (M.M.B.) Tow
Ynoupyeiow Avarrugng owiotaral AieuBuvon Avarru-
Eng kal ZwvToviopol, N onoia sival apuodia ya ta £8\g
15w BEpaTa:

0. TOV ETUTEALKD OUVTOVIOHO, TNV EKBOOT) EYKUKAIWY Kal
TNV Napoyr) KareuBUvOEwY OTIG KEVIPIKEG KOL TIEDIPEPEL-
akeg umnpeoieg Twv Nopop)lakwy AUTOSI0IKNOEWY TTIoU
eivalappodieg yia BEpara peranoinong,

B. mv napakoholBnon kat mpospyacia kwdikonoinong
G vopoBeoiag emni Twy BepdTwy NG peTanolnong,

¥. TNV EVapUGVIoN TNg eBvikng vouoBeoiag JE To Kowvo-
Tiko Sikalo yia BEpara petanononc,

. TNV UTIOOTTPLEN KOLTO YEVIKO OXESI00 PO Y 1a TV avd-
TuEn Twy SpactnpLoTHTWY TIOW UNIAyovVTaLoTov mapovia
vopo.

Me mpoedpiko Sidtaypa, mou exdiBETAL PE MTPATAAT) TOU
Yrioupyou Avartugng, pubpifovral 8¢para SiapBpwang,
appodietnTag, opyavwanc, Asroupylag kal oTEAEXWON G
™G AledBuvon g autrg kat kaBopifovTal oL opyavikég e
BeoEewg.

2. Ze kaBe Nopapyarn Autodioiknom (N.A.) cuwotdral
AledBuvon AvamtuEng, n onola keroupyel we <Yrmpeola
HIaG oTaomSe, AoKel TIC apHoSIOTNTES TWY UPIOTAMEVWY
urmpeowoy Blopnxaviag twy NLA. kal otehexwvetal ano
TOUG UNQAAAOUG TWY KATA PYOUHEVIY QUTWY UTINRETLEY
Blopnxaviag. Zmn AlelBuvon Avamtuéng HeTakivouvTal
unahiniol ano Tig Ynnpeoieg Moheodoping kat Mpoora-
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aiag MeptBahhovtog g okelag NLA. pe Okomno Ty £ykpt-
an nepLBalhovTiky opwy Kal v £kSoon olkoSopkwy
adewy, Mou apopolv aTig SpactnpLOTITES, OL omoieg S1E-
movral and Tig Sarafeig Tou mapovtog vopou. Ot peTaki-
VI OELG TWV UM Awy kaltaouvagn B para pubpifovtal
ano Ta apuodla opyava g owelag Nopapxlakng Auto-
Swolknong.

ITIC MEPITTWOELS TIOU oL okoSopkeS adeleg Tuv dpa-
OTNRLOTHTWY MOU UNAyovTal oTIg SIaTagelg Tou map evtog
vopou exdidovTal ano nokeodouikeg unnpeoieg Srjpwy N
ENAPYEWVT) ANMOKEVT pLHEVEY TTOASOSOIKWY UNMPET DY,
auteg eEaxkohouBolv vaekdidovral ano Tig unmpeoieg au-
TEG, 0 B EVBIAQEPOLEVOG UTIOBAMAEL TA OXETIKA SIKaAIoAD-
ynTikd yia v ekdoon owodoukng adeag ot Aeibuvan
AvarruEng mgoikeiag N.A., nonoia os cuvepyaoia pe Tig
WG Qv aVapePOHEVES TIOAZ 0O OUIKEG UMMPECIEG HEPLVA
yia v Ekdoan TG owodopikng adeiag.

3. OL AleuBlvoelg g mponyoUUEVN S Tapaypapoy ou-
vepyalovral pe ta Kevrpa Ynodoyrg EnevButwy (KY.E.).
Ta K.Y.E. ouykpotouvral and daropa nou npochapfavo-
vraL ano Toug popeig Twv owkelwy NA., anokheoTika ota
mhaio g epappoyng Engelpnoakay MNpoypappdaroy
Avtaywviotikdmnrag (EN.AN.) Tou Ynoupyelou Avarru-
Eng. O18anaveg Asroupyiag twv K.Y.E. kahUmrovrar ano
TOUG MOPOUE TWwy TTROAY QRE POUEVWV TTROY papudaTwy. Ep-
yo Twv K.Y.E. eivaln unoompiEn twv AleuBovoewy Avd-
mruEne Twy NLA yia v avnpetomon Twy Bepdrwy oo-
OTaoT G KAt adel0dOTNonG TWy ENKEIPNoEWY, kabwg katn
TIQEOKT TTANPOEORIIY YIOTA EMEVEUTLKA TIPOY RO AT Kal
TIg SuvardmnTes XpnUaTodoTnong Twy EMKEpNoswy yia
£MevVEUOEIG OTO SEUTEPOYEWVT] KOL TRITOYEWT) TOpED.

4. Me kowt) anopaon Twy Yroupyuw Ecwtepikay, An-
pooiag Aloiknang kat Anokevrpwang kat Avartuéng, pul-
pifovTal Ta BEpATa OpYAVWOTG, OUYKROTNONG Kal Al
Toupylac Twv K.Y.E. kal kaBe AAAn ouvagng AeTrops pela.

5. Me npoedpiko Sidtayua, nouw exdidetal He npdTaon
Twv Yrmoupywv Eowtepwov, Anpdolag Awiknong kat
Anokgvtpwong kal Avarmugng, UOTEpa and yvwun g
‘Evwong  Nopapxakwy  Autodioknoewy EMaBag
(E.N.A.E.), puBpifovral, avaluTikd, Ta BEpara Siapbpw-
Ong, OTEAEXWONG, PHOBIOTITWY MOU avapepovTal aTig
Aeubivoeg Avammuing Twy NLA., kabug kal Ta Gepara
UALKOTEXVIKTE UMOSOPNG ToU EAEYXOU KaTd To apbpo 12
Kol kabe Aihn avaykaia AemTopgpela.
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