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Buildings energy efficiency code for Tunisia
To improve the energy efficiency of its buildings stock, Tunisia has developed a series of energy

efficiency programmes through the Agence Nationale de la Maitrise de I’Energie, including a national BEEC
for new constructions of residential buildings, office buildings, hotels and hospitals.

The present annex summarizes the performance and prescriptive paths of the energy efficiency code for
new buildings in Tunisia. The code requirements depend on both building type and climate.

Climatic zones

In Tunisia, the building energy efficiency code is based on three main climatic zones as depicted in
Figure Al.1. These three climatic zones are defined as follows:

. Climatic zone ZT1: covers the coastline areas, including the governorates of Bizerte, Tunis,
Ariana, Ben Arous, Manouba, Zaghouan, Nabeul, Sousse, Monastir, Mahdia, Sfax, Gabés and
Médenine except delegations of Matmata and Médenine;

. Climatic zone ZT2: consists of the western and central geographical areas of Tunisia and includes
the governorates of Jendouba, Béja, Kef, Siliana, Kairouan, Kasserine, Sidi Bouzid, and Gafsa;

. Climatic zone ZT3: comprises the southern part of Tunisia, including the governorates of Tozeur,
Kébili and Tataouine and the delegations of Matmata and of Médenine.

Figure Al.1 Geographical locations of climatic zones in Tunisia

Source: ANME and FFEM, 2010.
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BEEC compliance approaches

The Tunisian BEEC utilizes both prescriptive and performance compliance approaches, as discussed in
the following sections.

Prescriptive approach

The prescriptive approach sets the threshold values of buildings envelope specifications, including
U-value of exterior walls, roofs, and windows as well as shading coefficient for windows glazing. These
threshold values depend on the climatic zone and window-to-wall ratio (WWR) of heated and/or cooled spaces
as well as the repartition of windows on the different orientations. The application of the prescriptive approach
in the Tunisian BEEC is currently limited to residential buildings and office spaces. The details of the
prescriptive compliance approach for both of these building types are provided below.

Residential buildings: When at least 80% of its useful floor area is used as living space, a facility is
defined as residential building in the current version of the Tunisian BEEC. The prescriptive approach cannot
be applied to multi-residential buildings composed of ground floor and four or more levels (i.e., five or more
story-buildings). It is also not applicable when the overall window to wall ratio or WWR value is higher than
45% and/or when the WWR value for conditioned areas oriented east (+/-45°) and west (+/- 45°) is higher than
+ 35%.

Table A-1 summarizes the prescriptive compliance specifications and provides the maximal
requirements for U-values associated with roofs, exterior walls, and windows as well as for SC values
associated with windows glazing for residential buildings in various climatic zones. In table Al.1, the following
definitions for both U-value and SC values are provided:

U-Value: it is the thermal heat coefficient for any building envelope surface. It corresponds to the heat
transferred per unit of time and surface and under a temperature gradient of 1K. This coefficient is expressed
in W/(m2K).

Shading Coefficient, SC: it corresponds to the ratio of solar heat gain coefficient of the glazing in
guestion to that of a simple reference glazing as defined by the American Society of Heating Refrigerating and
Air-Conditioning Engineers (ASHRAE).

For an entire building, an equivalent solar shading coefficient, SC*, is defined using Equation (1):

__ 2i(SC;.BV;.Fma;)

SC* 1
2i(BVj) @

With:

. SCi: Solar thermal coefficient (SC) of glazing « i » of heated and/or cooled spaces.

. BVi: Area of glazing « i » of heated and/or cooled spaces.

. Fmai: Architectural mask coefficient of glazing « i » of heated and/or cooled spaces defined in

table Al.2.

. Yi :Summation of values associated with all the glazing types of the building except for those
oriented north (+/- 30°) with the condition that the solar coefficient (SC) of glazing oriented north
(+/- 30°) must be lower or equal to the highest SC;value.

The WWR specifications depending on the WWR values for various windows located in different
building facades. Table Al.3 defined the WWR ratings of “Low”, “Medium”, “High”, and “Very High”.
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Table Al.1 Maximum requirements of U-values of Shading Coefficient for residential buildings

WWR U for exposed U for exterior U for Wind SC for Window
Rating roof (W/m2.K) walls (W/m2.K) glazing (W/mz. glazing
|
Medium
Very High
Low
-
chpetie2en® | Medium

Climatic Zone
ZT1

igh
Very High
Low
-
U
3.2
Very High Prescriptive approach is not applied in this configuration

Source: OJRT, 2008.

Table Al.2 Values of architectural mask coefficient, Fma, for windows shades

Type of window shade

A shading feature with south orientation (+/- 45°) with FP
parameter defined in Figure 6 such that 0.15<FP<0.25

A shading feature with south orientation (+/- 45°) with FP

AiShate: L ; parameter defined in Figure 6 such that 0.25<FP<0.35

B :Shade Height
PF=A/B

A shading feature with south orientation (+/- 45°) with FP
parameter defined in Figure 6 such that FP>0.35

A shading feature with any other than south orientation (+/- 45°)

Source: OJRT, 2008.

Table Al.3 Definition of WWR rating for Windows

X-1=3) WWR-all-orientations (Conditioned)
X-2=WWR-East + WWR-West (Conditioned)
WWR Rating Range for X1 and X2

Low X1=<15% AND X2=<10%

Medium 15%<X1=<25% AND 10%<X2=<15%
High 25%<X1=<35% AND 15%<X2=<25%
Very high 35%<X1=<45% AND 25%<X2=<35%

Source: OJRT, 2008.
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Office buildings: For the Tunisian BEEC, office buildings are divided into two categories: (i) public
buildings owned and operated by the central government, local communities, or public institutions, and
(i) private buildings owned by non-governmental institutions including private companies.

The prescriptive approach is applicable only for buildings whose covered area is higher than 1500 m2,
Moreover, the prescriptive approach is not applicable in the following conditions:

. For public office buildings: if the overall window to wall ratio or WWR values is higher than 35%
and/or WWR for conditioned areas oriented east (+/-45°) and west (+/- 45°) is higher than + 25%;

. For private office offices: if the overall window to wall ratio or WWR value is higher than 45%
and/or WWR for conditioned areas oriented east (+/-45°) and west (+/- 45°) is higher than + 35%.

Tables Al.4 and AL5 provide the maximal requirements for U-values associated to roofs, exterior walls,
windows glazing as well as and SC values associated with windows glazing for respectively, public and private
office buildings in various climatic zones. The definitions for WWR ratings, U-values, and SC values for office
buildings are the same as those provided for residential buildings.

Table Al.4 Maximum requirements of U-values of Shading Coefficient for public office buildings

__ U for exposed U for exterior U for window
rating roof (W/m2.K) walls (W/mz2.K) glazing (W/m2.K) glazmg

| <o7s | | <62 | | <095 |
S econe m

S
"
S eeone m

Source: OJRT, 2008.

Table AL.5 Maximum requirements of U-values of Shading Coefficient for private office buildings

_ U for exposed U for exterior U for window
rating roof (W/m2.K) walls (W/m2.K) glazing (W/m2.K) glazmg
<075 <62 | <095 |

—

Sy e Lone

low | <075 | <11 | <62 | <095

[ Medium [ <o7s | <11 | <62 [ <07 |

S :
ZT2 High

Very High

_

Ciimate Zon
High

ZT3

< 0.5

: <075
IV | <075 |

e < 0.5

Source: OJRT, 2008.
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Hotels and hospitals: There is no prescriptive compliance approach for hospitals in the current
version of the Tunisian BEEC. Only a performance compliance approach is available for lodging part of hotels
(i.e., patient rooms) and for the lodging part of hotels.

Performance approach

The performance approach defines the threshold limit values for the overall thermal performance of the
building. These threshold limit values are defined using overall annual thermal heating and cooling loads
required to maintain desired level of thermal comfort within the conditioned building spaces. These heating
and cooling thermal loads are determined using whole-building thermal analysis calculation method or tool
based on predefined building occupancy level, internal gains, and operation schedules typical for the Tunisian
context and building space type.

The overall annual thermal heating and cooling load (BECTh) for a given building is determined by
adding both heating and cooling loads and dividing the sum by the total building conditioned floor area. Thus,
BECTh can be estimated using the following equation:

BECh+BERef

BECTh =~ )

Where:

. BECTh: overall annual thermal heating and cooling load expressed in kWh/m? year;

. BECh: annual thermal heating load expressed in kWh/year and calculated for the winter season
with an interior temperature setting of T¢n = 20°C;

. BERef: annual thermal cooling load for expressed in kWh/year and calculated during summer
season with an interior temperature setting of T = 26°C;

. STC: total building conditioned floor area expressed in m2 and represents the total floor area of
conditioned spaces within the building.

In the Tunisian BEEC, the heating season is extended from 15 November to 31 March while the cooling
season is extended from 1 June to 30 September.

Residential buildings: As noted earlier, the prescriptive approach cannot be applied to multi-residential
buildings composed of ground floor and four or more levels (i.e., five or more story-buildings). It is also not
applicable when the overall window to wall ratio or WWR value is higher than 45% and/or when the WWR
value for conditioned areas oriented east (+/-45°) and west (+/- 45°) is higher than + 35%. Under these
conditions, only the performance compliance approach should be utilized. Moreover, the Tunisian BEEC
allows the use of performance compliance under almost any conditions for both detached homes, and
apartment buildings.

The thermal performance for a residential building is rated according to eight (8) different classes
depending on the building overall annual thermal heating and cooling load (BECTh) value as defined in
table Al6.
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Table AL.6 Thermal Performance Classes for Residential Buildings

BECTh vlaue
Building Thermal performance Class (kwh/mz2.year)

Source: OJRT, 2008.

A residential building is said to comply only if its thermal performance class is at least class-5, that is,
if its BECTh value is equal to or below 60 KWh/m? peryear.

Office buildings: For the Tunisian BEEC, the performance compliance approach can be applied to any
office building whose floor area is at least 500 m2. As noted for the prescriptive approach, two categories of
office buildings are defined in the BEEC including public and private buildings.

The thermal performance for an office building is rated according to eight (8) different classes depending
on the building overall annual thermal heating and cooling load (BECTh) value as defined in table Al.7.

Table Al.7 Thermal performance classes for office buildings

BECTh value
Building thermal performance class (kWh/mz2.year)

Source: OJRT, 2008.
An office building complies with the performance approach defined by the Tunisian BEEC when:

. For a public building: its thermal performance class is at least class-3, that is, if its BECTh value
is equal to or below 95 kWh/m? per year;

. For a private building: its thermal performance class is at least class-5, that is, if its BECTh value
is equal to or below 125 KWh/m? per year.
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Hotels:” The performance compliance approach for hotels depends on the hotel category and its star
rating. The current version of the Tunisian BEEC considers only the lodging spaces (i.e., guest rooms) and the
office spaces of the hotels. For the other spaces, no BEEC compliance is needed. For the office spaces, the
performance compliance criteria are discussed above and are summarized in table Al.10. For the lodging
spaces, the thermal performance for the hotel is rated according to eight (8) different classes depending on the
building overall annual thermal heating and cooling load (BECTh) value as defined in table Al.8.

Table Al.8 Thermal performance classes for lodging spaces of hotels

BECTh value
(kWh/m2.year)

BECTh < 90

Building thermal performance class

Class-1
Class-2
Class-3 100 < BECTh < 110

Class-4

Class-5
Class-6

120 < BECTh < 135

Class-7
Class-8

160< BECTh < 190

Source: ANME, 2011.

The lodging space of a hotel complies with the performance approach defined by the Tunisian
BEEC when:

. For a 5-Star hotel: its thermal performance class is at least class-3, that is, if its BECTh value is
equal to or below 110 kWh/m? per year;

. For a 4-Star hotel: its thermal performance class is at least class-4, that is, if its BECTh value is
equal to or below 120 kWh/m? per year;

. For a 3-Star hotel: its thermal performance class is at least class-5, that is, if its BECTh value is
equal to or below 135 kWh/m? per year.

Hospitals:® Similar to the hotels, the current version of the Tunisian BEEC considers only the lodging
spaces (i.e., patient rooms) and the office spaces of the hospitals. For the other spaces, no BEEC compliance
is needed. For the office spaces, the performance compliance criteria are discussed above and are summarized
in table AL7. For the lodging spaces, the thermal performance for the hospital is rated according to eight (8)
different classes depending on the building overall annual thermal heating and cooling load (BECTh) value as
defined in table Al.9. Two types of hospitals are considered by the code in Tunisia: private or public hospitals
or clinics.

The Tunisian BEEC requirements for hotels have not been officially implemented yet (as of September 2018) and are 7
included in the present report to provide an idea about the adopted approach in the development of these BEEC requirements.

The Tunisian BEEC requirements for hospitals have not been officially implemented yet (as of September 2018) and 8
are included in the present report to provide an idea about the adopted approach in the development of these BEEC requirements.
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Table AL.9 Thermal performance classes for lodging spaces of hospitals

BECTh value
Building thermal performance class (kwh/mz2.year)

Source: ANME, 2011.

The lodging space of a hospital complies with the performance approach defined by the Tunisian
BEEC when:

. For a public hospital: its thermal performance class is at least class-3, that is, if its BECTh value
is equal to or below 155 KWh/m? per year;

. For a private hospital: its thermal performance class is at least class-5, that is, if its BECTh value
is equal to or below 180 KWh/m? per year.




-85-

L",.\'m\ ‘_'éé}d‘
Energy performance labelling, MEPS and building energy codes for Saudi Arabia

Saudi Arabia has introduced energy efficiency regulations and mandatory labelling for refrigerators and
freezers, washing machines, and air conditioners since 2007 and have been regularly updated. Table All.1
illustrates the minimum energy performance standards for refrigerators, freezers, and air conditioners set by
the Saudi Arabia Standard Organization (SASO, 2012 and 2013). Specifically, Table All.1 provides energy
performance thresholds for various star-rating levels expressed in energy efficiency ratio (EER) for air
conditioners, electrical energy consumption per load for washing machines, and percent reduction relative to
baseline energy use for refrigerators and freezers. Currently, regulations are being prepared by Saudi Energy
Efficiency Program (SEEP) to focus on the phase out of the least efficient light sources in residential and
commercial buildings (Krarti and others, 2017). It should be noted that major revisions to the scheme of the
energy labelling standards and MEPS took place in 2018,° changing the rating system from a “star” scale type
of rating scheme to an “alphabetical” scale type of rating scheme similar to the European Union Energy
Labelling system (SEEC, 2018). The validity of the old labelling system should end by October 2018, and the
implementation of the new system is scheduled to start in July 2017 and be completed by September 2019.

Moreover, and since 2014, the Saudi government has started to require mandatory installation of
thermal insulation for walls and roofs for all new buildings as one condition to have electrical service
connection with the Saudi Electricity Company (Saudi Royal Decree No. 6927/MB). ° Table All.2
summarizes the requirements for thermal performance properties of Saudi building envelope components
depending on climate zones.

Table All.1 Labels for minimum energy performance standards for refrigerators,
freezers, air conditioners and washing machines

Refrigerators/freezers
Air conditioners (percentage of energy Washing machines
(EER=3.412 COP expressed consumption relative (function of energy
Star rating in Btu/Wh) to a baseline) use per load capacity)

EN 8.5-90 3039
B 9.5-100 5059

115-124 I ——
(80 | 134-145 I ——

8.5
o0 | 668 |} ! |
T T —

Source: SASO, 2012, 2013, 2014.

Note: SASO has updated the energy performance standards for washing machines (conforming to star rating 4 and above
only), refrigerators (conforming to star rating 1 and above only), and air-conditioners (conforming to star rating 3 and above can only
be sold and manufactured).

()]

Air conditioning equipment (SASO 2663:2018), refrigerators and freezers: (SASO 2892:2018), washing machines: 9
(SASO 2885:2018), clothes dryers: (SASO 2883:2017), water heaters: (SASO 2884:2017).

.https:/www.se.com.sa/en-us/Pages/ThermallnsulationinBuildings.aspx 10


https://www.se.com.sa/en-us/Pages/ThermalInsulationinBuildings.aspx
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Table All.2 Thermal performance requirements for Saudi building envelopes depending
on climatic zones

Saudi Arabia Climatic Zone

e e —
T

T —

|:I Zone 1 I:I Zone 2 - Zone 3

Source: Based on SASO 2856/2014.
https://www.momra.gov.sa/GeneralServ/heatiso/Insulation%20Regulation%20Summary%20(English)_v2.pdf.


https://www.momra.gov.sa/GeneralServ/heatiso/Insulation%20Regulation%20Summary%20(English)_v2.pdf
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