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ALGORITHMS FOR CALCULATION OF 

ENERGY CONSUMPTION AND OTTV 

(Compliance Method Alternative 1 of the EEBC) 
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Part 1: Overall thermal transfer value (OTTV) and solar factor (S) 
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Part 2: Calculation of Total Annual Energy Consumption 

Table of Contents�

�� (�#��������
�	�����%8����������������������������������������������������������������������������������
�������
����

�� �
���������������������������������������������������������������������������������������������������������������������������������������������������

���� 9
��'�������
��������������������������������������������������������������������������������������������������������������������������������

���� �
���
�
���:��;����8�,�
�%8�(�����"����������������������������������������������������������������������������������������

�� 3�
<��������
�
�%8�#�����"�����#�#�����������������������������������������������������������������������������������������

���� ,�
�%8�#�����"�������
�����"#
�#�����%��������������������������������������������������������������������������������������

���� 4��#
���
����"��
����������1����8�"��
�����������������������������������������������������������������������������������

���� ,�
�%8�#�����"�������
����	�����
���
�������������������������������������������������������������������������������$�

���� (������������������
�
���
�
�
�%8�����#
��������������������������������������������������������������������������������$�

�� (�#��������������������
�
�%8�#�����"�����������������������������������������������������������������������������������)�

�� /
�
�
�#
�����������������������������������������������������������������������������������������������������������������������������������������*�

���
1��2�,1�
�����
�"
����
�����#�����#�0��
��������������������������������������������������������������������������������+�

���
1�32�,1�"�
�#�#������������
����
�
�%8�#�����"�����������������������������������������������������������������������.�

���
1�(2�&"�
��	

���	����%���"�����
-���
�������������������������������������������������������������������������������������������

���
1�'2�&"�
��	

���	����%�
�
�%8�#�����"�����#�#����������������������������������������������������������������������

� �



��

�

PART 1: Overall thermal transfer value (OTTV) and solar factor (S)
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PART 2: Calculation of Total Annual Energy Consumption

� '�!��������	������"5��

As per section 6.1 of the Energy Efficiency Building Code, the energy consumption for 
residential buildings is to be calculated, for information (not compliance), and to allow data to be 
collated about the energy consumption of the residential buildings.  

The energy consumption calculation is based on the energy consumed by fixed building 
services in the building, but not end-uses (cooking appliances, lighting, TV, etc). The energy 
consumption is based primarily on the cooling load of the building, auxiliary energy consumption 
(from fans, pumps and control gear), and energy used for hot water provision.  

�� �	�����������
For the purposes of this document, the following definitions apply: 

���� 6	��%������	��

The net floor area (A) within the boundary of the building should be used when calculating the 
total energy consumption per m2. This is equal to the sum of all areas between the vertical 
building components (walls or partitions), excluding garages and non-conditioned storerooms. 

���� �	�
	�	��
7��8�����5�)�	�"5�'����� �����

Primary energy is the energy value of the fuel at source, whereas delivered energy is the net 
energy delivered to the building. The final annual energy consumption value calculated should 
reflect the “primary” energy consumption of the building. Calculating the primary energy allows 
the energy consumption based on different sources to be reduced to a common unit. 

For instance, in certain cases, gas may be used for heating water and in other cases electricity 
may be used. The primary energy takes into account losses which occur during generation, 
transmission and distribution of energy.  For energy which is generated on-site (e.g. on-site gas 
water heater), a conversion factor of 1.0 applies, whereas for centrally-generated energy 
(electricity from power stations), a conversion factor of 1.68 applies, in order to account for the 
losses that occur from energy generation to the energy delivered to the building. 

Note: The precise energy conversion factor for centrally-generated energy (electricity from power stations) will 
need to be confirmed by CEB). For now, the value 1.68 is being used, which is the ratio of total delivered to 
primary energy according to the energy statistics for the year 2009 (Central Statistics Office). 

�� 0�	�9��������	�	�"5�!����� �����!�!��������

���� )�	�"5�!����� �������	����� �!	�!����"�

The annual space cooling load estimation (based on internal gains due to occupancy, 
equipments, etc) should be calculated by the M&E Engineer, in order to determine the required 
capacity of the cooling system, without over-sizing the cooling system. At a minimum, the 
following internal heat gain components should be included in the calculation of the space 
cooling load: 

Heat gains due to building occupants; 
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Heat gains due to lighting; 

Heat gains due to appliances/equipment; 

Heat gains due to warm outdoor air being introduced into the building through ventilation (it 
should be noted that the external temperatures specified in Annex A, should be referred to, 
depending on the climate zone being considered).

The total energy consumption due to space cooling should be calculated based on the capacity 
of the cooling system (provided by manufacturer), the efficiency of the cooling system (COP, 
Coefficient of Performance) and the annual operational hours. 

The annual energy consumption due to space cooling should then be calculated as follows: 

Ecooling (kWh) = [ Cooling System Capacity (kW) / CoP ] x (Annual Operational Hours)  

���� 1��!	��	���� ��	����������.����5� ��	���

Auxiliary equipments such as fans, pumps and lifts add significantly to the energy consumption.  

There are 5 equations which should be used, depending on the different scenarios.  

Case 1 

If the motor and the machine are in the conditioned room, the following calculations should 
be used:  

Eaux (kWh) = 0.746 x (P / Eff) x Annual Operational Hours 

where 

0.746 = conversion factor for converting horsepower to kW

P = Horsepower rating from electrical power plans or manufacturer’s data  

Eff = Equipment motor efficiency 

Case 2 

If the motor is outside and the machine is in the conditioned room, the following 
calculations should be used:  

Eaux (kWh) = 0.746 x P x Annual Operational Hours

where 

P = Horsepower rating from electrical power plans or manufacturer’s data  

Case 3 

If the motor is belt driven and the motor and belt is outside and the machine is in the 
room, the following calculations should be used: 

Eaux (kWh) = 0.746 x P x Belt Eff x Annual Operational Hours 

where 

P = Horsepower rating from electrical power plans or manufacturer’s data  

Belt Eff = Belt transmission efficiency, as decimal fraction  

Case 4 

If the motor is in the room and the machine is outside, the following calculations should be 
used: 
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Eaux (kWh) = 0.746 x [P/Motor Eff - P] x Annual Operational Hours 

where 

P = Horsepower rating from electrical power plans or manufacturer’s data  

Motor Eff = Motor efficiency, as decimal fraction  

Case 5 

If the motor is belt driven and the motor and belt is in the room and the machine is 
outside, the following calculations should be used: 

Eaux (kWh) = 0.746 x [P/ (motor Eff) – P/ (Belt Eff)] x Annual Operational Hours 

where 

P = Horsepower rating from electrical power plans or manufacturer’s data  

Motor Eff = Motor efficiency, as decimal fraction  

Belt Eff = Belt transmission efficiency, as decimal fraction  

Note that for residential buildings, Case 1 is used for calculation of auxiliary power.
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The hot water requirement is based on the number of occupants in the building. 

The daily consumption of hot water, per person, should be taken as 65 Litres per day.  

This assumes 30% of total water consumption per person is hot water, and that average total 
water consumption per person is 217 L/day (2009 statistical data from CWA). 

The hot water energy consumption for residential buildings is calculated as follows: 

EDHW (kWh) = 0.28* x Hot Water requirement (L/year) x Specific Heat of water x �T 

where 

Specific Heat capacity of water, should be taken as 4.18/1000 MJ/kgC 

�T = temperature difference (deg. K that water is heated up), taken as 40°C . 

* To convert MJ into kWh, the conversion factor 1 MJ = 0.28 kWh is used. 

��#� '������������������	�	���	�	�	�"5�����!	��

To include contribution due to solar hot water systems, photovoltaics and wind generators, the 
annual useful energy provided by the system, in kWh, should be obtained from the 
manufacturer. This contribution can be subtracted from the annual energy consumption of the 
building to obtain the final energy consumption. 

�
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Using the calculations provided in the previous chapters, the estimated total annual energy 
consumption of the building should be calculated as follows: 

TOTAL annual delivered energy consumption,   

Etotal (kWh) = Ecooling (kWh) + Eaux (kWh) + EDHW (kWh) - Erenew (kWh)  

9���	

Ecooling (kWh)  = Energy consumption due to space cooling  

Eaux (kWh)  = Energy consumption due to auxiliary power

EDHW (kWh)  = Energy consumption due to hot water 

Erenew (kWh)  = Energy produced by renewable energy technologies 

Total Annual Delivered Energy Consumption (kWh/m2) = Etotal (kWh) / A (m2)

Total Primary Energy Consumption (kWh) = 

( kWh(central generation) x 1.68 ) + ( kWh(on-site generation) x 1.0 ) 
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CIBSE Guide B, Heating, ventilating, air conditioning and refrigeration (2005) 

CIBSE Guide F, Energy Efficiency in Buildings (2004) 

South African National Standard, SANS 204-1:2008 

Digest of Environmental Statistics, Central Statistics Office (2010) 
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Mauritius is defined as having two Climatic Zones for the purpose of the Energy Efficiency 

Building Code.  

Zone 1: Coastal Area, Altitude < 160 m 

Zone 2: High Lands, Altitude > 160 m  

Rodrigues & other outer islands fall within Zone 1.

The design temperatures for each zone are given below: 
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Table 3: Design temperatures
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Additional building details, for the purpose of this calculation, are as follows: 

Building Location: Inland (Climate Zone 2) 

Nett floor area = 650.2 m2 

Floor to ceiling height: 2.8 m in all rooms  

Number of bedrooms: 6

Each bedroom has a split-unit air-conditioning system, with a cooling capacity of 3.5 kW. 

The COP of the air-conditioning units are 2.7 

Efficiency of fans (kitchen mechanical ventilation) = 0.85

Horsepower of fan motor = 1 HP

A solar hot water system will be installed on the building, and will meet 85% of the hot water 
demand over the year. 

Additional hot water demand is to be met using a gas water heater. 
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Calculations

1 Energy consumption due to space cooling

Ecooling (kWh) = [ Total Cooling Load (kW) / CoP ] x (operational hours)  

It is estimated that the air-conditioning system is in use for 980 hours over one year (4 hours per 
day over 8 months during the year). 

Ecooling (kWh) = { (3.5 x 6) / 2.7 } x 980 = 7,622 kWh 

2 Energy consumption due to auxiliary power

Eaux (kWh) = 0.746 x (P / Eff.) x Annual Operational Hours 

It is estimated that the mechanical ventilation system in the kitchen is in operation for 418 hours 
over one year (on average, 2 hours per day, for 4 out of 7 days each week). 

Energy consumption due to fans, 

Eaux (kWh) = 0.746 x (1.0 / 0.85) x 418 = 367 kWh 

3 Energy consumption due to hot water

EDHW (kWh) = 0.28 x Hot Water requirement (L/year) x Specific Heat of water x �T 

Building Occupancy = 6 persons 

Household hot water requirement = ( 65 x 6 ) = 390 L/day = 142,350 L/year 

EDHW (kWh) = 0.28 x 142,350 x Specific Heat of water x �T 

= 0.28 x 142,350 x (4.18/1000) x 40 

= 6,664 kWh 

4 Energy contribution from renewable sources

The solar hot water system is to meet 85% of the annual hot water demand. 

Therefore, 

Erenew (kWh) = 0.85 x 6,664 

= 5,665 kWh 

TOTAL delivered energy consumption,  

Etotal (kWh) = Ecooling (kWh) + Eaux (kWh) + EDHW (kWh) - Erenew (kWh)  



���

�

= 8,989 kWh 

Total Delivered Energy Consumption per unit floor area of building,  

Etotal (kWh/m2) = Etotal (kWh) / A (m2) 

= 8,989 / 650 = 13.83 kWh/m2

Total Primary Energy Consumption (kWh)  

= [(Ecooling+ Eaux) x 1.68] + (EDHW x 1.0) – (Erenew x 1.0) 

= 20,086 kWh  

= 30.90 kWh/m2
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