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 Thereareactivitiesfor development of
Energy Building Codein morethan 57
countriesworldwide.

e Thermal insulation standards could be
considered as the initial form of EBC.

e Prescriptive thermal insulation
requirements, “no formal standards”,
exist for the construction of buildings In
several countries (Eastern Europe...).
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 Thefollowingtablescompiled from data
gathered in 2003 and 2005 (Sour cethe
Dringer Group) it show actual
Enfor cement/ | mplementation of EBC and
Thermal Standards, and Current Mar ket
"ransformation Activities.
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Status of Energy Codes Worldwide
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Comparison of consumption applying the model building regulation
in Denmark in each Member State (climate-corrected)
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 Western Europe: Austria, France and
Ger many havethelonger history on thermal
standard for buildings. Their methodsare
adopted by the other countriesasa
reference model (EN 832). France has
developed performancecriteria of awhole
building rather than specifying materialsfor
itsparts (RT2000 and RT2005).
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ANSI/ASHRAE/IESNA
Standard 90.1
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Purpose :

To provide minimum requirements for the
energy-efficient design of buildings except |ow-
rise residential buildings.

Why Is Standard 90.1 important?

e |tisthereference standard for the 2001 IECC

 Itisalsothecommercial energy referencein
NFPA’s family of codes and other EBC.
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Mains features

e Contains separate envelope, HVAC, SWH,
and lighting provisions.

* Includesenvelope tradeoff software
(ENVSTD).

e Contains an energy cost budget tradeoff
method.
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Climate 2
CDD and HDD

 Binsbased on CDD50 and HDD65

« CDD50 = for any one day, when the mean temperature is > 50F (10 °C),
there are as many degree-days as degrees F temperature difference
between mean temperature and 50F. Annual cooling degree days (CDD)
are the sum of the degree-days over acaendar year.

« HDDG65 = for any one day, when the temperatureis
< 65F (18.3 °C), there are as many degree-days as degrees F temperature
difference between mean temperature and 65. Annual heating degree-
days (HDD) are the sum of the degree-days over a calendar year.
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Solar heat gain coefficient
SHGC

e The glazing' s effectivenessin
rgjecting solar heat gain

e Part of asystem for rating
window performance

o Gradually replacing shading
coefficient (SC) in product
literature and design standards

Office
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Mandatory Provisions 2

Fenestration
(Section 5.2.2)

e U-factors

wéﬁ
« SHGC Ea%J}\ -
Solar Heat Gain Coefficient %ﬁé

e “No SHGC requirementsfor semi-heatec
spaces or for buildingsin climates > 10800
HDD65".

 VisibleLight Transmittance
— When building envelope trade-off option Is used.
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Overhangs

o Standard credits permanent overhangs by
adjustment to SHGC

» Sizeof overhang is determined by projection
factor
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Prescriptive Building Envelope I
Option (Section 5.3)

WWR # 50%b of gross wall area
Skylight-roof ratio # 5%06 of roof area
Each envelope component must separately meet
requirements

o 26 criteria setsfor different climate types
— Set = single page that summarizes all prescriptive
requirements

» |nsulation levelsfor roofs, wallsfloors
* Fenestrationcriteria
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Energy Cost Budget (¢

 Hourly annual energy use simulation to
demonstrate that the proposed building uses
equal or less energy compared to a
“standard” building.

« Usually donethrough complex software
analysis (DOE.2).
 Includes credit for renewable energy.
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What Is the IECC?

A REQUIRED MINIMUM
LEVEL OF ENERGY
EFFICIENCY IN NEW
CONSTRUCTION

Internatonz) B
Eriergy I
Conserveior)
\Q@e « Enables effective use of energy in new
— i building construction
X i;:ﬁ ~ « Regulatesthe design and selection of the
S  building envelope
2000 « mechanical systems
 ¢glectrical systems
* Service water heating systems
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Mandatory Requirements

Fenestration Solar Heat Gain Coefficient
(Section 502.1.5)

* Moisture

Contro  Locationswith heating degrees days

* Recessed

itures (HDD) < 3,500, the combined solar heat

rneraion|  gaIN COEfficient (SHGC) must be < 0.4

SHGC
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Heating and Cooling Criteria
(Section 502.2)
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French Thermal
Regulation for Buildings
RT2000
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Performance Regulation RT2000

» Enables effective use of energy in new
building construction

* Regulatesthe design and selection of the
— building envelope
— mechanical systems
— service water heating systems
— Thermal Solar Energy
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Perfor mance approach istaken to determine the
acceptance criteria for RT2000 :

o Performance approach - It setsa maximum
allowable energy consumption level without
specification of the methods, materials processes to
be employed to achieve it, but with a statement of
the requirements, criteria and evaluation methods.

e |t specifiesfor each building component and
system (heating, air conditioning, Hot water,
ventilation) the minimum requirements to satisfy
theregulation “ garde-fous’ (such as minimum
insulation levels).
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« Garde-fous » of insulation

Les garde fous d ‘isolation
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Performance approach

Energy Consumption C < Cref

C(kwh) = C(heating)+(Cclim)+C(shw)+C(lighting)+Caux
RT 2000 specifications:

 Themethods, materials processesto be employed to achieve
calculation of C et Cref « Reglesde calcul TH-C » (EN 832)

e Theminimum required (garde-fous).
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Summer Confort

Interior Operative Temperature without cooling
Tic< Ticref
(average on 3 hours)

RT 2000 specifications:

 The methods, materials processes to be employed to achieve
calculation of Tic< Ticref « Reglesde calcul TH-E »

 Theminimum required (garde-fous) Ticref <26°C
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e The French thermal regulation (RT2000)
assumes that for relatively low window to
wall arearatio (Ratio d ouverture solaire
equivalente) WWR < WWR-reqg one can be
satisfied without low shading coefficient SC
and fixed shading devices like side finsand
Overhangs. WWR-req (Rose Maximal ) varies
from 0.25 to 0.35 according to building type
and climatic zone.
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e For other WWR, WWR-eq (equivalent
window to wall ratio) is calculated according
to Egn. 1, by multiplying WWR by the
shading coefficient, SC (defined asthe
amount of the solar gain through the glazing
to the total solar gain) and by an orientation
factor (Fai), which isrelated to the projection
factor of the fixed shading device and to the
orientation of the window.
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Protection from Solar Heat gains

WWR-eq should be < WWR-req.

WWR-eg = Z(Awi x SCwi x Fai) / 2Av + 2
> (Awhi x SCwhi) / XAh

o Awi = Areaof theindividual window (m2).

o SCwi = Shading coefficient of window

e Fai = Architectural shading factor.

 Av, Ah = Areaof all vertical surfaces (opaque walls +
windows) and area of horizontal surfaces
(roofs + skylights) (m2).

 Awhi = Areaof theindividual skylight (m2).

o SCwhi = Shading coefficient of skylight

T o teEray ey nTurkeys At 175 suldngwort
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What Is the TS 8257?

Thisstandard isrelated with rules of
g;’;;lsa?:“ | calculation of the heating energy

Kalorifer Tesisat requirements of buildings and the
Hesabi determination of the maximum

heating energy allowed

* Regulates the design and selection of the:
 building envelope (Y es)
* mechanical systems (No)
 ¢electrical systems (No)
» service water heating systems (No)
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New Buildings and Additions

e |t setsthermal insulation for
new buildings and at
renovations of existing
buildings with 15% ratio or

meore.

7

>15%

Existing
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e Thisstandard setsforth therulesfor the
cal culation methods of the heating energy
requirements and the determination of highest
heating energy permitted.

e Energy needsfor other purposes are outside
the scope of this standard.

e |t divides Turkey into four climatic zones
(depending on average temperature and
degree-days of heating).

 |ts mandatory application started in June 2000.
~ Twinning «Improvement of the Energy Eficency inTurkey»  Act 17Setor BuildingWorkshop 35 |
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Climatic zones of Turkey
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SINGLE ZONE CALCULATION FOR
ANNUAL SPACE HEATING NEEDS

e Total annual heating energy requirement is
calculated by adding the monthly heating energy
requirementsin the heating period.

e Theannual heating requirement (Qyil) is
calculated by subtracting the solar (¢g,ay) and

Internal gains (¢1,ay) from the total heat losses
H(Ti internal temp — T outside temp.).

Qy1l=2Qay
Qay=[H(Ti-Td)-nay (¢1,ay + ¢g,ay)] .t

T o teEray oy nTurkeys At 175 suldngwort o7
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SINGLE ZONE CALCULATION FOR
ANNUAL SPACE HEATING NEEDS

> AU =UDAD + Up.Ap+ 0,8 UT.AT + 0,5 UtAt +
UdAd +....

Ozgil 1st kaybi ; H=HT + Hv /

lletim ve tasinim yoluylagerceklesen 1si kaybi ;
HT =X AU +| Ul

(10|10

Havalandirma yoluyla gerceklesen 1si kaybil
Hv=0,33. 1. Vh
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Maximum annual space heating
needs according to(A/V)ratios

AV <0.2 AN > 1.05
Q' pg = 27 192 66 56.2 kWh/m?
8.5 6.2 21 182 kWh/m3
Qg = 48 38.4 104 97.9 kWh/m?
14.7 12.3 33 313 kWh/m3
Q' pg = 64 51.7 121 1165 kWh/m?
20.4 16.5 39 37.3 kWh/m3
104 67.3 175 1376 kWh/m?
Q' pg = 33.4 216 56 44.1 kWh/m3

Q: Space heating need of building, DG: Degree days
(4Regions) A: floor area of building, V: Volume of building
Draft Revision
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Calculation of space heating
for regions according to(Atop/Vbut) ratios

A related Q' = 46,62 AN+ 17,38 [kWh/m?]
44.1 10.4

Vi, related Q' pq = 14,92 AV + 556 [KWh/m?3]
14.1 3.40

Ay lrelated Q' ;= 68,59 AN + 32,30 [kWh/m?]
70.0 24.4

Vi, Felated Q' g = 21,95 AN + 10,34 [kWh/m?3]
22.4 7.80

Ay related Q= 67,29 AN + 50,16 [kWh/m?]
76.3 36.4

V. related Q' pg = 21,74 AN + 16,05 [kWh/m?3]
24.4 11.7

A related Q' g = 82,81 AN + 87,70 [kWh/m?]
50.7

Vi, related Q' g = 26,5 AN+ 28,06 [kWh/m?3]
10.3

Draft Revision

ADEME
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Recommended U values for

Regions
U, U, U, U,
(W/m2K) (W/m2K) (W/m2K) (W/m2K)
1. Region 0.80 0.70 0.50 0.45 0.80 0.70 2.80 2.4
2. Region 0.60 0.40 0.60 2.80 2.4
3. Region 0.50 0.30 0.45 2.80 2.4
4. Region 0.40 0.25 0.40 2.80 2.4

U: heat transfer coefficient
U, : Wall, U;: Roof, U, : Floor ,U . window

Draft Revision
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Recommended U values for
Regions usually not respected
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Limiting the Diffusion of Water Vapour Through
The Construction and Insulation Materials

Therisk of water vapour condensation in the
building elements should be checked and
per missible limits are specified in the standard

Risk of vapor condensation
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Analysis of the Thermal Standard i
for Building TS 825

Artificial air conditioning, which

absor bsa growing portion of energy
In the buildings, in particular inthe
coastal zone, isnot dealt with in an L =] e
in-depth analysis ) =T A L

i
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Analysis of the Thermal Standard
for Building TS 825

The protection of windows
against direct solar radiation is
an important limiting factor for
thethermal inflowsto air-
conditioned buildings. The
standard gives no indication on
how these protections should be
Implemented.

Office
A
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Analysis of the Thermal Standard
for Building TS 825

At lest in climatic zones 1 and 2 /-
In Turkey the cooling ener gy \

-

during the summer far exceeds
heating energy during winter. A
large part of cooling energy is
dueto solar heat gainsthrough
glazing, which are often large
(double glazing don’t reduce
solar heat gains).
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Energy Cooling and Heating (kWh/sqm.year)
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Comparison TS 825 Requirements and DOE.3 Results
for a Residential Building in ANKARA

ADEME

M Energy Heatng
OEnergy Cooling

Without

TS 825 Draft Revision DOE.3 Results DOE.3 Results

insulation  requirements TS 825 "Insulation”  Insulation +

requirements "Sun shading”
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Analysis of the Thermal Standard
for Building TS 825

 Thestandard givesno
Indication on how to reduce
thermal bridges. :

* Noprecisonsaregivenonthe °*

position of insulation material )

In thewall and itsimpact on the e

inertia class (to avoid -

overheating risksin summer)
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Analysis of the Thermal Standard
for Building TS 825

Thereisno reference to summer conditions, which are very diverse
according to the construction location, taking into account the
geographic and topographic configurations of Turkey.

Gy WUy
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Analysis of the Thermal Standard
for Building TS 825 : Conclusion

Knowing that themeansto mobilizein order to ensurethermal quality
arethefollowing:

- insulation of roof, walls and openings,

- relation with sun, position, orientation, dimensionsand natur e of
openings, protection of openings, wall reflexivity,

- level of inertia of the building

- ventilating system and itsmodalities of use,

Thestandard only dealswith thethermal insulation. Relationswith sun
radiation are not sufficiently dealt with.

Theperformancesof devicessuch aslighting, air conditioning or heating
equipment, service water heating systemsarenot dealt with in the

standard (the performances of equipment arean important factor in the
ener gy balance of the building).

| T cmprovma of ey Effomey n Turke» A 175w suldnoworch %0



Analysis of the Thermal Standard
for Building TS 825 : Conclusion

It Isnecessary:

= to extend in ashort term, thethermal standard to the
limitation of cooling loads. The French approach (Window
towall ratio “rose maximal”) could be adopted in arevised
version of the TS 825,

= In the medium term, Energy Efficiency Building Code
EEBC should be developed to cover all energy usesin the
building (related lighting, heating, ventilation, cooling
systems, heating water service and energy management).

| Tuimingeimprovenen o heEney Sty in Tk A 17SetorsutengWerksp 51



Analysis of the Thermal Standard
for Building TS 825 : Conclusion

—1t0 propose appropriate outdoor design conditions (winter
and summer) for the most important of the 270
meteorological stationsin Turkey.

—=torevisethe existing climatic zonesin Turkey by takinginto
consider ations the climatic conditions for summer,

— to develop typical year hourly climate data (weather files)
for different climatic zonesin Turkey.
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FROM THERMAL STANDARD FOR BUILDINGS TN .
TURKEY TO ENERGY BUILDING CODE

Compilancs for Hen-Ragsigential and Resldenila]l Buldings

I I
Bullding Type & & © Bulding Typa b
Mandatory Provisions for: Mandatory Provisions for:
» HWVAD = HY AL
s Emesi = Emnvalop
« Water Heating Systame Sanvice = YWater Heatng Syefems Service
o Lighting Sy=tams = Lighting Syaisms
o Elactric Power
o Auxillary ayatems and egulpmant
« Epargy Managamsent
. 4
' I
Pragoripibeaizsml pragcripibve Parformancs
Approach approach
hd
I .
Bullging Type a, ¢ Bullding Typs b
I .
anmriaal Emargy Codingg and haating
Cost Mathod oEd Mathod
- L “'
*
Compllanca
Competed
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[ POLICY PROCESS j [ AMALY SIS PROCESS ]

¥

Cracision o develop BES L
Establish policy Establish analysis group
development group

Develaop draft BES # 4
Typical
l Weather data builgings
Refine draft BES  ja—— -
Bullding energy
i simulation tool
Thres basc
Public review process fequirements
L ¥
Revise BES Energy and economic
analysis
Implementation 28 Feedbacks and updates

.

Training and assistance




Analysis of the Thermal Standard
for Building TS 825 : Conclusion

With this point of view, the improving of envelop design,
thermal insulation, fenestration, heating/cooling loads and
systems and daylighting must be considered together. The
use of simulation tools (such us. DOE.3, EnergyPlus, Blast,
CODYBA, ECOTECT, ESP, TRNSYYS) to perform these
tasks are necessary. For this purpose:

= capacity building training sessionsrelated to the
use of smulation toolsfor the development of the
requirements of the future Energy Efficiency
Building Code should be organised by EIE in

coor dination with the twinning project.
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Thank you

Questions ?
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