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Editor’s Note

G        reeting!

It gives me great pleasure to receive an encouraging response of the first HKIFM quarterly opinion 
survey on topical issue. The result with general analysis has been posted on this issue for members’ 
reference. For the mandatory implementation of the building energy code, most of our members are 
very supportive of the energy saving and environmental protection towards a low carbon economy, 
and to this end HKIFM will conduct a CPD on carbon audit delivered by the official from EPD in June 
for our members in a way to strengthen their knowledge in this new dynamic. HKIFM has reported 
the findings to a focus group forum of CAPITAL magazine. I find this deeply encouraging and it 
strongly reinforces HKIFM’s drive in fostering communications with members and the community. In 
the final part, we attach a final draft for the energy code from the taskforce for your comment.

I hope you find our FMC informative and helpful, and I want to thank all of you who participated in 
this initiative that we expect to continue for many years.

Dr. Eric CHAN
Director of Communication
HKIFM
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Recent Events

Our president, Mr Stephen Chung, received the 
souvenir from Capital Magazine

Luncheon for Commercial Leasing of 
Real Estate Management Focus Group Discussion

on 28 Apr 2009

Dr. Eric Chan, Director of Communication, 
responded a query from audience

Dr. Eric Chan, Director of Communication, 
received the souvenir from Capital Magazine
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CPD Talk Series

Professional Practice in Handling Insurance Claims on 24 Apr 2009
Speaker: Mr Peter Tang



Hong Kong Institute of Facility Management
Quarterly Opinion Survey
Mandatory implementation of Building Energy Code

• 50% of respondents are working in public sector.   

Another 50% comes from private sector.

• 25% of respondents are Facility Managers of FM & PM companies, 

20% from consultants and 5% from developers.

Background information of the respondents

Contractor, 0

Others, 50%

FM & PM Company,

25%

Developer, 5%

Consultant, 20%
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1. Introduction 
 
1.1 This Code of Practice for Energy Efficiency of Building Services Installations, hereinafter 

referred to as the Code, is approved and issued under Section 39 of the Building Energy 

Efficiency Ordinance (subject to LegCo approval of relevant Bill), Chapter xxx, 

hereinafter referred to as the Ordinance. 

 

1.2 The Code sets out the practical guidance and technical details in respect of the 

minimum energy efficiency requirements governing the relevant building services 

installations under the Ordinance.  Building services installations designed, installed 

and maintained in accordance with the Code would be deemed to have complied with 

the Ordinance in respect of design, installation and maintenance of building services 

installations. 

 

1.3 This Code is developed by the Electrical & Mechanical Services Department (EMSD) in 

conjunction with the following professional institutions, trade associations, academia 

and government departments, and EMSD would like to express sincere thanks to their 

contribution. 

 

- American Society of Heating, Refrigeration and Air-conditioning Engineers, Inc.-  

Hong Kong Chapter 

- CIE (Hong Kong) 

- HK-BEAM Society 

- Hong Kong Association of Energy Engineers 

- Asian Institute of Intelligent Buildings 

- Building Services Division, The Hong Kong Institution of Engineers 

- Electrical Division, The Hong Kong Institution of Engineers 

- Gas & Energy Division, The Hong Kong Institution of Engineers 

- Mechanical, Marine, Naval Architecture & Chemical Division, The Hong Kong 

Institution of Engineers 

- Institution of Mechanical Engineers HK Branch 

- The Institution of Engineering and Technology Hong Kong 

- Energy Institute (Hong Kong Branch) 

- The Chartered Institution of Building Services Engineers Hong Kong Branch 

- Professional Green Building Council 

- The International Association of Elevator Engineers (HK-China Branch) 

- Business Environment Council 

- The Association of Consulting Engineers of Hong Kong 

- The Hong Kong Federation of Electrical & Mechanical Contractors Ltd 

- Hong Kong Electrical Contractors’ Association 
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the overall system coefficient of performance, based on component efficiencies 

provided by the component manufacturers, should also satisfy the requirements of 

clause 6.12.1. 

 

6.13 Energy Meter 

 

6.13.1 A unitary air-conditioner or water chiller of not less than 350 kW cooling/heating  

capacity should be equipped with metering facilities to indicate or derive the 

electrical input in kW and kWh to the equipment and its output of cooling/heating 

energy in kW and kWh. 

 

6.13.2 A chilled/heated water plant of not less than 350kW cooling/heating capacity 

should be equipped with metering facilities to indicate the electrical input in kW 

and kWh to the plant and its output of cooling/heating energy in kW and kWh. 
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7. Energy Efficiency Requirements for Electrical Installations 
 

7.1 Scope of Application 

 

7.1.1 All electrical installations, unless otherwise specified, in a specified building and 

premises should be in accordance with the energy efficiency requirements of this 

Section. 

 

7.1.2 The following installations are not governed by the energy efficiency requirements of 

this Section – 

(a) an electrical installation which is operated at high voltage or extra low voltage; 

(b) an electrical installation in a building of which the total rating of the main 

electrical switch governing the electricity supply of that building does not exceed 

100A; 

(c) an electrical installation of which the equipment is owned by the electricity 

supplier and installed in a consumer’s substation; and 

(d) an electrical installation which is included in Schedule 4 of the Ordinance; 

 

7.1.3 For the avoidance of doubt, the energy efficiency requirements of this Section should 

apply to - 

(a) all circuits in lighting installation, in air-conditioning installation, or in lift & 

escalator installation, or all circuits with fixed motors such as for plumbing or 

drainage; and 

(b) all circuits fed by essential power supply and provide supply to routine operating 

equipment or installation such as maintained type emergency lighting, fireman’s 

lift etc. 

 
7.2 General Approach 

 

The approach on energy efficiency is through both design and monitoring.  The 

approach on design aims to select energy efficient components to be integrated into 

the electrical installation, and the approach on monitoring aims to provide required 

information for better energy utilization and management.   

 

7.2.1 The requirements for energy efficient design of electrical installations are for the 

purposes of - 

(a) minimizing losses such as iron losses, copper losses, losses due to phase current 

unbalance and harmonics, and indirect losses due to rise of temperature in the 

power distribution system; and 



Code of Practice for Energy Efficiency of Building Services Installations EMSD 

CoP_EgyEffPreDft(ver01) 
(20090327) 34 of 80 Electrical 

Preliminary Draft

(b) reducing losses and energy wastage in the utilization of electrical power; 

 

7.2.2 The requirements for energy efficient monitoring facilities of the electrical installations 

are for the purposes of - 

(a) getting required energy consumption data for better energy utilization and 

management; 

(b) identifying possible power quality problems so that appropriate solution can be 

taken to reduce the losses; and 

(c) facilitating energy audits. 

 

7.3 Definitions 

 

The definitions of terms applicable to Electrical Installations are given in Section 2. 

 

7.4 Energy Efficiency Requirements for Power Distribution in Buildings 

 

7.4.1 Distribution Transformer 

 

A distribution transformer other than that owned by the electricity supplier should 

have a minimum efficiency given in Table 7.4.1 and be tested in accordance with IEC 

60076, at the test conditions of full load, free of harmonics and at unity displacement 

power factor. 

 

Table 7.4.1 : Minimum Transformer Efficiency 

Transformer Capacity  Efficiency 

< 1000kVA 98% 

≥ 1000kVA 99% 

 

7.4.2 Main Circuit 

 

7.4.2.1 The copper loss of a main circuit connecting the distribution transformer and the main 

incoming circuit breaker of a LV switchboard should not exceed 0.5% of the total 

active power transmitted along the circuit conductors at designed circuit current. 

 

7.4.2.2 As an alternative to 7.4.2.1 the transformer room and the corresponding main switch 

room should be right beside, above or below each other. 

 

7.4.2.3 The effective current-carrying capacity of the neutral conductor in a main circuit should 
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have a rating not less than that for the corresponding phase conductors. 

 

7.4.3 Feeder Circuit 

 

The maximum copper loss in a feeder circuit should not exceed 2.5% of the total active 

power transmitted along the circuit conductors at designed circuit current.  This 

requirement does not apply to circuits used for compensation of reactive and distortion 

power. 

 

7.4.4 Sub-main Circuit 

 

7.4.4.1 The maximum copper loss for non-residential buildings in a sub-main circuit not 

exceeding 100 m length should not exceed 1.5% of the total active power transmitted 

along the circuit conductors at designed circuit current. 

 

7.4.4.2 The maximum copper loss for non-residential buildings in a sub-main circuit exceeding 

100 m length should not exceed 2.5% of the total active power transmitted along the 

circuit conductors at designed circuit current, subject to the sum of losses in sub-main 

circuit and final circuit over 32A (based on circuit protective device rating) not 

exceeding 2.5%. 

 

7.4.4.3 The maximum copper loss for residential buildings in a sub-main circuit should not 

exceed 2.5% of the total active power transmitted along the circuit conductors at 

designed circuit current. 

 

7.4.5 Final Circuit 

 

The maximum copper loss for a final circuit over 32A (based on circuit protective device 

rating) should not exceed 1% of the total active power transmitted along the circuit 

conductors at designed circuit current. 

 

7.4.6 The calculation of copper loss in 7.4.2 to 7.4.5 should be based on the approach given 

in the Appendix, which should include the effects of total power factor and total 

harmonic distortion of current in case of a non-linear load. 

 

7.5 Energy Efficiency Requirements for Motor Installation 

 

7.5.1 Motor Efficiency 
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A polyphase induction motor should have a nominal full-load motor efficiency fulfilling 

the corresponding value given in Table 7.5.1. 

 

Table 7.5.1 : Minimum Nominal Full-Load Motor Efficiency for Single-Speed 
Polyphase Motor and Mult-Speed Polyphase Motor at High Speed 

Motor Rated Output (P, in kW) Minimum Rated Efficiency (%) 

1.1 kW < P < 1.5 kW 76.2 % 

1.5 kW < P < 2.2 kW 78.5 % 

2.2 kW < P < 3 kW 81 % 

3 kW < P < 4 kW 82.6 % 

4 kW < P < 5.5 kW 84.2 % 

5.5 kW < P < 7.5 kW 85.7 % 

7.5 kW < P < 11 kW 87 % 

11 kW < P < 15 kW 88.4 % 

15 kW < P < 18.5 kW 89.4 % 

18.5 kW < P < 22 kW 90 % 

22 kW < P < 30 kW 90.5 % 

30 kW < P < 37 kW 91.4 % 

37 kW < P < 45 kW 92 % 

45 kW < P < 55 kW 92.5 % 

55 kW < P < 75 kW 93 % 

75 kW ≤ P < 90 kW 93.6 % 

P ≥ 90 kW 93.9 % 

Note: 
Compliance to above should be based on testing to relevant international 
standards such as IEEE 112-B or IEC 34-2. 

 

7.5.2 Motor Sizing 

 

For a motor above 5 kW output power rating, the ratio of its output power to the 

power demand of the system it drives should not exceed 125% of the anticipated 

system load unless the load characteristic requires a specially high starting torque.  If 

the calculated 125% of system load does not fall in the rating of a standard rated 

motor, the next higher rating standard motor may be used. 

 

7.5.3 The requirements in clauses 7.5.1 and 7.5.2 do not apply to - 

 

(a) a motor of a water chiller or unitary air-conditioner fulfilling the air-conditioning 

equipment efficiency requirement in clause 6.12; and 

(b) a motor of a lift and escalator installation fulfilling the electrical power 
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requirement in clause 8.4. 

 

7.6  Energy Efficiency Requirements for Power Quality 

 

7.6.1 Power Factor 

 

7.6.1.1 The total power factor for a circuit at or above 400A (based on circuit protective device 

rating) or a circuit connecting to the meter of the electricity supplier at designed circuit 

current should not be less than 0.85.  Design calculations are required to demonstrate 

adequate provision of power factor correction device to achieve the minimum power 

factor of 0.85. 

 

7.6.1.2 In fulfilling 7.6.1.1 for a circuit with total power factor less than 0.85, a suitable power 

factor correction device, if provided, should be installed at the source motor control 

centre or local distribution board. 

 

7.6.1.3 The requirement in clause 7.6.1.1 does not apply to a circuit serving a lift & escalator 

installation that has fulfilled the power factor requirement in clause 8.5.1. 

 

7.6.2 Total Harmonic Distortion 

 

7.6.2.1 The total harmonic distortion of current for a circuit connecting to the meter of the 

electricity supplier at designed circuit current should not exceed the corresponding 

figures in Table 7.6.2. 

 

7.6.2.2 The total harmonic distortion of current for a circuit at or above 400A (based on circuit 

protective device rating) at designed circuit current should not exceed the 

corresponding figures in Table 7.6.2. 

 

Table 7.6.2 : Maximum Total Harmonic Distortion of Current 

Designed Circuit Current 
(I, in A) at 380V/220V 

Maximum Total Harmonic Distortion (THD) 
in Percentage of Fundamental Current 

I < 40A 20.0 % 

40A ≤ I < 400A 15.0 % 

400A ≤ I < 800A 12.0 % 

800A ≤ I < 2000A 8.0 % 

I ≥ 2000A 5.0 % 
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7.6.2.3 In fulfilling 7.6.2.1 for a circuit with total harmonic distortion, a suitable harmonic 

reduction device should be provided at the source motor control centre or local 

distribution board. 

 

7.6.2.4 In fulfilling 7.6.2.3 in respect of harmonic reduction device for a circuit principally for 

motors with variable speed drives, a group compensation at the motor control centre 

or local distribution board is allowed, provided that the maximum fifth harmonic 

current distortion at the VSD input terminals during normal operation within the 

variable speed range is less than 35%. 

 

7.6.2.5 The requirement in clause 7.6.2.1 and 7.6.2.2 does not apply to a circuit serving a lift & 

escalator installation that has fulfilled the harmonics distortion requirement in clause 

8.6. 

 

7.6.3 Balancing of Single-phase Loads 

 

 For all three-phase 4-wire circuits exceeding 400A (based on circuit protective device 

rating) with single-phase loads, the maximum unbalanced single-phase loads 

distribution should not exceed 10% in terms of percentage unbalance. 

 

7.7 Requirements for Metering and Monitoring Facilities 

 

7.7.1 Main Circuit 

 

 A main incoming circuit at or above 400A current rating (based on circuit protective 

device rating) should be incorporated with metering devices for measuring voltages (all 

phase-to-phase and phase-to-neutral), currents (all lines and neutral currents) and 

power factor, and for recording total energy consumption (kWh), maximum demand 

(kVA) and total harmonic distortion. 

 

7.7.2  Feeder and Sub-main Circuit 

 

7.7.2.1 A feeder or sub-main circuit exceeding 200A and below 400A current rating (based on 

circuit protective device), except for compensation of reactive and distortion power 

purpose, should be incorporated with metering devices, to measure currents (three 

phases and neutral) and record energy consumption in kWh for energy monitoring and 

audit purposes. 

 

7.7.2.2 A feeder or sub-main circuit at or above 400A current rating (based on circuit 
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protective device rating), except for compensation of reactive and distortion power 

purpose, should be incorporated with metering devices for measuring voltages (all 

phase-to-phase and phase-to-neutral), currents (all lines and neutral currents) and 

power factor, and for recording total energy consumption (kWh), maximum demand 

(kVA) and total harmonic distortion. 
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8. Energy Efficiency Requirements for Lift & Escalator Installations 
 
8.1 Scope of Application 

 

8.1.1 All lift & escalator installations, unless otherwise specified, in a specified building and 

premises should be in accordance with the energy efficiency requirements of this 

Section. 

 

8.1.2 The following installations are not governed by the energy efficiency requirements of 

this Section – 

(c) mechanized vehicle parking system; 

(d) service lift, dumb-waiter, or stairlift;  

(e) industrial truck loaded freight lift; 

(f) lift in a performance stage; 

(g) powered lifting platform; 

(h) lift that is not operated on a traction drive by suspension ropes or not operated by 

a hydraulic piston; and 

(i) installation included in Schedule 4 of the Ordinance. 

 

8.1.3 For the avoidance of doubt, the energy efficiency requirements of this Section should 

apply to - 

(a) all passenger lifts, bed passenger lifts, freight lifts, vehicle lifts, escalators and 

passenger conveyors; and 

(b) fireman’s lifts that operate under non-fire condition. 

 

8.2 General Approach 

 

The requirements for energy efficient design of lift and escalator installations are for 

the purposes of – 

(a) reducing power consumption through imposing maximum allowable electrical 

power of motor drive; 

(b) reducing losses in the utilization of power through imposing minimum allowable 

total power factor, limiting the lift decoration load, and requiring a standby mode 

in lift operation; 

(c) reducing losses due to the associated power quality problems; and 

(d) providing appropriate metering and energy monitoring facilities for better energy 

efficiency management. 

 

8.3 Definition of Terms 
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The definitions of terms applicable to Lift & Escalator Installations are given in Section 

2. 

 

8.4 Electrical Power 

 

8.4.1 Traction Lift 

 

8.4.1.1 The running active electrical power of the motor drive of a traction lift system carrying 

a rated load at its rated speed in an upward direction should not exceed the maximum 

allowable value given in Table 8.4.1. 

 

8.4.1.2 The requirement in clause 8.4.1.1 does not apply to – 

(a) a lift  

i. with rated speed not less than 9 m/s serving a zone of over 50-storey or 

over 175m between top/bottom-most landing and principal/ground 

landing, and 

ii. designated as fireman’s lift or sky lobby shuttle serving two principal stops 

(b) a lift with rated load above 5000 kg at rated speed of 3 m/s or above. 

 

 

 

 

Table 8.4.1 : Maximum Electrical Power (kW) of Traction Lift System at Rated Load for 

Various Ranges of Rated Speed 

Rated Speed Vc (m/s) Rated Load L 

(kg) 
Vc < 1 1 ≤ Vc < 1.5 1.5 ≤ Vc < 2 2 ≤ Vc < 2.5 2.5 ≤ Vc < 3

L < 750 6.7 9.5 11.4 15.2 17.1 

750 ≤ L < 1000 9.5 11.4 16.2 20 22.8 

1000 ≤ L < 1350 11.4 16.2 20.9 25.7 30.4 

1350 ≤ L < 1600 14.3 19 25.7 30.4 36.1 

1600 ≤ L < 2000 16.2 23.8 30.4 37.1 43.7 

2000 ≤ L < 3000 23.8 35.2 44.7 56.1 66.5 

3000 ≤ L < 4000 31.4 45.6 59.9 74.1 87.4 

4000 ≤ L < 5000 39.9 57 74.1 92.2 109.3 

L ≥ 5000 
0.0079L + 

0.475 
0.0112L + 

0.95 
0.0148L + 

0.48 
0.018L + 

1.9 
0.0217L+ 

0.475 
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 3 ≤ Vc < 3.5 3.5 ≤ Vc < 4 4 ≤ Vc < 5 5 ≤ Vc < 6 6 ≤ Vc < 7 

L < 750 20 21.9 23.8 28.5 32.3 

750 ≤ L < 1000 25.7 29.5 30.4 37.1 43.7 

1000 ≤ L < 1350 34.2 38 42.8 49.4 57 

1350 ≤ L < 1600 40.9 46.6 49.4 58.9 68.4 

1600 ≤ L < 2000 50.4 57 61.8 71.3 83.6 

2000 ≤ L < 3000 75.1 85.5 90.3 109.3 125.4 

3000 ≤ L < 4000 98.8 114 123.5 142.5 166.3 

4000 ≤ L < 5000 123.5 142.5 152 180.5 209 

 7 ≤ Vc < 8 8 ≤ Vc < 9 Vc ≥ 9 

L < 750 37.1 42.8 4.643Vc + 0.0013Vc3 

750 ≤ L < 1000 49.4 57 6.192Vc +  0.002 Vc3 

1000 ≤ L < 1350 66.5 76 8.357Vc +  0.002Vc3 

1350 ≤ L < 1600 78.9 90.3 9.905Vc +  0.0025 Vc3 

1600 ≤ L < 2000 99.8 114 12.381Vc +  0.0013Vc3 

2000 ≤ L < 3000 147.3 166.3 18.572Vc +  0.0029Vc3 

3000 ≤ L < 4000 194.8 223.3 24.762Vc +  0.0036Vc3 

4000 ≤ L < 5000 242.3 275.5 30.953Vc +  0.0046Vc3 

 

8.4.2 Hydraulic Lift 

 

The running active electrical power of the hydraulic oil pump motor of a hydraulic lift 

system carrying a rated load at its rated speed in an upward direction should not exceed 

the maximum allowable value given in Table 8.4.2. 

 

Table 8.4.2 : Maximum Electrical Power (kW) of Hydraulic Lift System at Rated Load 

Rated Load L (kg) Power (kW) 

L < 1000 kg 26.6 

1000 kg ≤ L < 2000 kg 50.4 

2000 kg ≤ L < 3000 kg 71.3 

3000 kg ≤ L < 4000 kg 92.2 

4000 kg ≤ L < 5000 kg 115 

L ≥ 5000 kg 0.023L 
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ready connection and subsequent removal of such devices not entailing a stoppage or 

disruption to the operation of the lift, escalator or passenger conveyor. 
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9. Performance-based Approach 
 
9.1 Scope of Application 

 

9.1.1 The requirements in this Section should be satisfied for buildings or premises using the 

performance-based approach, which is regarded as an alternative approach for 

meeting the prescriptive requirements given in Sections 5 to 8, in fulfilling the energy 

efficiency requirements under the Ordinance 

 

9.2 General Approach 

 

The requirements in the performance-based approach are for the purposes of - 

(a) reducing energy consumption in the designed building through the focus on its 

total energy consumption and the adoption of basic energy efficiency 

requirements; and 

(b) providing an alternative approach to full compliance with the energy efficiency 

requirements given in Sections 5 to 8. 

 

9.3 Definitions 

 

The definitions of terms applicable to Performance-based Approach are given in 

Section 2 

 

9.4 Basic Requirements 

 

9.4.1 Under the performance-based approach, the designed building is governed by the 

basic requirements given in Table 9.4. 

 

Table 9.4 : Basic Requirements for Performance-based Approach 

Energy efficiency requirements on building services installations: 

Lighting installations, given in Section 5 (clause no.) 

Luminous efficacy (5.4) 

Lamp controlgear loss (5.5) 

Lighting control (5.7) 

Air-conditioning installations, given in Section 6 (clause no.) 

System load calculation (6.4) 

Separate air distribution systems for process requirements (6.5) 

Air distribution ductwork leakage limit (6.6) 

Pumping system variable flow (6.8) 
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Frictional loss of water piping system (6.9) 

System control (6.10) 

Insulation thickness (6.11) 

Energy meter (6.13) 

Electrical installations, given in Section 7 (clause no.) 

Energy efficiency requirements for power distribution in buildings (7.4) 

Energy efficiency requirements for motor installation (7.5) 

Energy efficiency requirements for power quality (7.6) 

Requirements for metering and monitoring facilities (7.7) 

Lift & escalator installations, given in Section 8 (clause no.) 

Electrical power (8.4) 

Utilization of power (8.5) 

Total harmonic distortion (8.6) 

Requirements for metering and monitoring facilities (8.7) 

Energy efficiency requirements on building envelope: 

Overall thermal transfer value, requirements same as given in Building (Energy 

Efficiency) Regulation Cap.123M 

 

9.4.2 The energy efficiency requirements given in Sections 5 to 8 not forming the basic 

requirements in Table 9.4 are deemed as the trade-off allowable requirements, by which 

the designed building is not governed. 

 

9.5 Comparison of Design Energy and Energy Budget 

 

9.5.1 A hypothetical design - the reference building, should be developed – 

(a) based on the designed building, in accordance with the procedure given in the 

Appendix, and 

(b) be governed by all the energy efficiency requirements given in Sections 5 to 8, 

irrespective of whether or not such are listed in Table 9.4. 

 

9.5.2 The design energy and energy budget, respectively of the designed building and 

reference building, should be calculated - 

(a) using the same consistent numerical method for building energy analysis; and 

(b) in accordance with the procedure given in the Appendix. 

 

9.5.3 The design energy should not exceed the energy budget. 

 

9.5.4 Trade-off in Design Energy 

 

9.5.4.1 In fulfilling clause 9.5.3, the increase in design energy as a result of not satisfying the 
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trade-off allowable requirements in clause 9.4.2, can be off-set with reduction in design 

energy as a result of better performance than 

(a) the level cited in any one or more of the energy efficiency requirements given in 

Sections 5 to 8, and/or 

(b) the overall thermal transfer value cited in the Building (Energy Efficiency) 

Regulation, Cap 123M, on condition that the energy reduction counted towards 

the off-set should be limited to not more than 5% of the energy budget. 

 

9.5.4.2 The items or installations involved in the trade-off process should be under the same 

ownership. 

 

9.6 Requirements in Major Retrofitting Works 

 

9.6.1 The performance-based approach is applicable to major retrofitting works given in the 

Ordinance. 

 

9.6.2 The trade-off of a lower energy performance of a component in the major retrofitting 

work using a better energy performance of components of an installation outside the 

major retrofitting work should be such that the scope and quantity of energy for 

trade-off is solely for the major retrofitting work in question, and for the purpose a 

written confirmation should be obtained from the owner of the installation. 
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10. Energy Efficiency Requirements for Major Retrofitting Works 
 
10.1 Whenever major retrofitting works are carried out in a specified building, the concerned 

works on building services installations, i.e. lighting, air-conditioning, electrical and lift & 

escalator installations should meet the energy efficiency requirements as stipulated in 

this Section. 

 

10.2 The types of works which are classified as major retrofitting works are basically listed in 

Schedule 2 of the Ordinance and more detailed description of the works and the 

associated energy efficiency requirements applicable to them are given in Table 10.1. 

 

Table 10.1 
Major Retrofitting Works and Energy Efficiency Requirements 

Category of Major 
Retrofitting Work 

Applicable 
Requirement 

Clause 
No. in 

this Code

Condition for Applicability of 
Requirement 

(a) Addition or replacement works for lighting installation, electrical installation or 
air-conditioning installation covering a floor area aggregated to or greater than [500m2] 
[under the same series of works], including - 

(multiple phases of works of the same nature completed according to a single works 
order or a series of works orders issued within 12 months under a planned work 
programme will be classified as under the same series of works) 

luminous efficacy 5.4 
controlgear loss 5.5 
lighting power 
density 

5.6 

no existing luminaires, or 
with sum of circuit 
wattage of additional or 
replacement luminaires 
more than that of 50% of 
the original luminaires in 
the area 

(i) addition or 
replacement 
of luminaires 
covering the 
area 

lighting control 5.7 

sum of 
circuit 
wattage of 
additional or 
replacement 
luminaries at 
or exceeding 
[3kW] complete new installation 

or no existing luminaires 
air- conditioning 
equipment 
efficiency 

6.12 Nil 

frictional loss of 
piping 

6.9 involving water pipework 
for the additional 
equipment, or complete 
replacement of 
corresponding water side 
pumping system 

insulation 
thickness 

6.11 involving corresponding 
additional or replacement 
pipework or ductwork 

(ii) addition or 
replacement 
of unitary air- 
conditioner(s) 
serving the 
area 

efficiency of 
motor 

7.5 

sum of 
cooling/ 
heating 
capacity of 
additional or 
replacement 
air- 
conditioners 
at or 
exceeding 
[60kW] 

involving additional or 
replacement water pump

(iii) addition or 
replacement 
of air 

separate air 
distribution 
system for process 
requirement 

6.5 sum of 
cooling/ 
heating 
capacity of 

additional or replacement 
air handling unit(s) 
forming a complete air 
distribution system in the 
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Table 10.1 
Major Retrofitting Works and Energy Efficiency Requirements 

Category of Major 
Retrofitting Work 

Applicable 
Requirement 

Clause 
No. in 

this Code

Condition for Applicability of 
Requirement 

air distribution 
system fan power

6.7 context of clause 6.7 

frictional loss of 
piping 

6.9 involving water pipework 
for the additional 
equipment, or complete 
replacement of 
corresponding water side 
pumping system 

insulation 
thickness 

6.11 involving corresponding 
additional or replacement 
pipework, ductwork or 
casing 

handling 
unit(s) 
serving the 
area 

efficiency of 
motor 

7.5 

additional or 
replacement 
air handling 
units at or 
exceeding 
[60kW] 

involving additional or 
replacement water pump, 
air handling unit or fan 

air- conditioning 
equipment 
efficiency 

6.12 nil 
 

pumping system 
variable flow 

6.8 involving for the additional or 
replacement air-conditioning equipment 
the addition or complete replacement 
of corresponding water side pumping 
system, and with independent system 
operation 

frictional loss of 
piping 

6.9 involving water pipework for the 
additional equipment, or complete 
replacement of corresponding water 
side pumping system 

insulation 
thickness 

6.11 involving corresponding additional or 
replacement pipework, ductwork or 
casing 

energy meter 6.13 nil 

(b) Addition or 
replacement of 
unitary 
air-conditioner 
or water chiller 
of a 
cooling/heating 
rating at or 
exceeding 
[350kW] 

efficiency of 
motor 

7.5 involving additional or replacement 
water pump, air handling unit or fan 

circuit copper loss 7.4 work involving a complete feeder, 
sub-main or final circuit 

circuit total 
power factor 

7.6.1 

circuit total 
harmonic 
distortion 

7.6.2 

work involving the main LV switchboard

final circuit single 
phase load 
balancing 

7.6.3 work involving complete final circuit 

(c) Addition or 
replacement of 
complete 
electrical circuit 
at rating [400A 
three-phase or 
above] 

metering & 
monitoring 

7.7 work involving additional switch cubicle 
in LV switchboard 
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Table 10.1 
Major Retrofitting Works and Energy Efficiency Requirements 

Category of Major 
Retrofitting Work 

Applicable 
Requirement 

Clause 
No. in 

this Code

Condition for Applicability of 
Requirement 

electrical power 
for traction lift 

8.4 involving lift with machine above and 
with 1:1 or 2:1 suspension roping 
system 

electrical power 
for hydraulic lift, 
escalator and 
passenger 
conveyor 

8.4 

total power factor 8.5.1 
lift standby mode 8.5.3 
total harmonic 
distortion 

8.6 

metering & 
monitoring 

8.7 

nil 

(d) Addition or 
replacement of 
motor drive 
and mechanical 
drive of a lift, 
escalator or 
passenger 
conveyor 

lift decoration 
load 

8.5.2 involving addition of lift car 

 
.
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11. Requirements on Maintenance 
 
11.1 The requirements in the Ordinance for the purpose of renewal of the Certificate of 

Compliance Registration will be deemed to be satisfied if the following minimum 

maintenance requirements are followed - 

 

11.1.1 The energy efficiency standard of the central building services installation of a building 

covered by the Certificate of Compliance Registration should be maintained to a standard 

not lower than the corresponding Code standard adopted in the Certificate of 

Compliance Registration; 

 

11.1.2 For the part of altered or replaced installations, if any, which are covered by a Form of 

Compliance under the scope of major retrofitting works, such part of installations should 

be maintained to a standard not lower than the corresponding Code standard adopted in 

the Form of Compliance; 

 

11.1.3 Minor alteration or replacement of the installations, if any, which are not covered by any 

Form of Compliance under the scope of major retrofitting works, carried out subsequent 

to the issuance of the Certificate of Compliance Registration should not lower the energy 

efficiency performance of the installation to a standard stipulated in the Code applicable 

to the original installations before such alteration or replacement works are carried out; 

 

11.1.4 As-built records of the installations, including their subsequent alterations, should be 

maintained according to the good trade practice to facilitate inspections; 

 

11.1.5 Records on energy consumptions or from which energy consumptions could be derived, 

obtained through metering facilities required in the Code, should be kept for regular 

review of the energy performance of the installations. 

 

11.1.6 Operation and maintenance documents such as manufacturers’ maintenance manuals of 

the installations should be kept to facilitate planning of maintenance; and 

 

11.1.7 Proper operation and maintenance logs should be kept for regular review of the 

operating performance of the installations. 

 

11.2 While good engineering and trade practices should be adopted in maintenance of the 

energy efficiency performance of the installations, due consideration would be allowed 

for normal wear and tear for degrading of energy efficiency performance of the 

installations over time gradually, provided that the design standard of such installations 
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A2 Cable Sizing 

 

The relationship among circuit design current Ib, nominal rating of protective device In and  

effective current-carrying capacity of conductor Iz for an electrical circuit can be expressed as: 

    Ib ≤ In  ≤ Iz  

 

A2.1 Conventional Method 

 

Assumption: The supply voltages and load currents are sinusoidal and balanced among the 

three phases in a three-phase 4-wire power distribution system. 

 

Calculated minimum tabulated value of current: It (min)  = 
iga

n C
1

C
1

C
1

I ×××    

Effective current-carrying capacity : Iz  = It  x Ca x Cg x Ci      

 

Where It = the value of current tabulated in Appendix 4 of BS7671 

  Ca = Correction factor for ambient temperature 

  Cg = Correction factor for grouping 

  Ci = Correction factor for thermal insulation 

 

A2.2  Accounting for Power Factor and Losses due to Harmonic Distortion in Circuits with 

Non-linear Loads 

 

Displacement Power Factor & Total Power Factor  

 

Consider a circuit with non-linear load current I, which is the r.m.s. value of fundamental I1 and 

all harmonic components I2, I3, I4, ..., an expression of the power factor can be given as 

follows:  

 

Assumption:  The circuit is fed from a line voltage U having a low value of distortion and only 

the fundamental sinusoidal value U1 is significant: 

 

Apparent Power:  S = UI  

     S2 = (UI)2= U1
2( I1

2+ I2
2 +I3

2 +I4
2 + ....) 

       = U1
2 I1

2cos2θ + U1
2 I1

2sin2θ + U1
2( I2

2 +I3
2 +I4

2 + ....) 

 

According to this expression in the distorted circuit, the apparent power contains three major 

components: 

(1) Active Power in kW : P = U1
 I1 cosθ   
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(This is the effective useful power) 

(2) Reactive Power in kVAr : Q = U1
 I1sinθ 

(This is the fluctuating power due to the fundamental component and coincides 

with the conventional concept of reactive power in an inductive circuit consumed 

and returned to the network during the creation of magnetic fields) 

(3) Distortion Power in kVAd  D2 = U1
2.( I2

2 +I3
2 +I4

2 + ....) 

 D = U1√( I2
2 +I3

2 +I4
2 + ....)(This power appears only in distorted circuits 

and its physical meaning is that of a fluctuating power due to the presence of 

harmonic currents) 

 

The relationship among these three power components can be shown in the following power 

triangles in Figure A2 : 

  

(1) Fundamental Components : S1
2 = P2 + Q1

2   

with Displacement Power Factor cosθ = P/S1) 

 

(2) Fluctuating Power : QT
2 = Q1

2  + D2  

 

(3) Power Triangle in Distorted Circuit : S2 = QT
2  + P2   

with Total Power Factor cos γ = P/S , which is always smaller than the 

Displacement Power Factor cosθ, and can be improved by either reducing the 

amount of harmonic distortion power (kVAd) or reactive power (kVAr) 

 

 

 

 

 

 

 

 

 

Fig. A2 - Power Triangles for Apparent Power, Active Power,  

Reactive Power & Distortion Power 

 

QT 
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A3 Copper Loss Calculation  

 

A3.1  For a Three-phase Balanced and Linear Circuit: 

 

Apparent power transmitted along the circuit conductors in VA, bLIU3S =  

Active power transmitted along the circuit conductors in W, cosθIU3P bL=  

Total copper losses in conductors in W, LrI3P 2
1copper ×××=   

where UL = Line to line voltage, 380V 

 Ib = I1 = Design current (with no distortion) of the circuit in ampere 

 cosθ = Power factor of the circuit 

 r = a.c. resistance per metre at the conductor operating temperature 

 L = Length of the cable in metre 

 

Percentage copper loss with respect to the total active power transmitted, 

% loss = 
θcosIU3

LrI3

1L

2
1 ×××

 

Therefore, max. r (mΩ/m) =
LI3

1000cosUmax.%loss

1

L

××

××× θ
 

Appropriate conductor size can then be selected from Table A1 based on calculated value 

of r. 

 

Correction for copper loss calculation due to various conductor operating temperature 

can be carried out as follows: 

 

Conductor operating temperature at design current Ib , which = I1 , is given by: 

( )30t
I

I
tt p2

t

2
1

a1 −+=  

where  ta  =  actual or expected ambient temperature 

  tp  =  maximum permitted conductor operating temperature 

ambient temperature = 30°C 

 

The resistance of a copper conductor Rt at temperature t1 is given by:  

( )[ ]20tα1RR 12020t −+=  
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where R20 = conductor resistance at 20°C 

 α20 = temperature coefficient of resistance of copper at 20°C 

(0.00393/°C ) 

or alternatively,  

( )100t tα1RR +=  

where R0 = conductor resistance at 0°C 

α0 = temperature coefficient of resistance of copper at 0°C 

(0.00428/°C ) 

Therefore ratio, 
p

1

p0

10

p

t

t230
t230

tα1
tα1

R
R

+
+

≈
+
+

=    

 

A3.2 For a Three-phase Balanced Non-Linear Circuit Having Known Harmonic Current: 

 

Apparent power transmitted along the circuit conductors in VA,  

bLIU3S =    

where  ∑
∞

=

=
1h

2
hb II .......III 2

3
2
2

2
1 +++=  

From definition: 
1

2h

2
h

I

)(I

THD
∑
∞

==    

Therefore, 2
1b THD+1I=I  

And, the fundamental current 
2

b
1

THD+1

I
=I   

Assuming voltage distortion is small, UL  = U1, and active power transmitted along the 

circuit conductors in W is given by:  

 cosθIU3P 1L=  

where UL = Supply line voltage at 380V 

  I1 = Fundamental phase current of the circuit in ampere 

  cosθ = Displacement power factor of the circuit 

 

And, Total Power Factor = 
2THD+1

cosθ
=

S
P
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Assuming the skin and proximity effects are small, total copper losses in conductors 

including neutral in W is given by:  

 Lr)II(3P 2
N

2
bcopper ××+×=   

where IN = Neutral current of the circuit in ampere 

 ......III3 2
9

2
6

2
3 +++×=  

  Ib = Design r.m.s. phase current of the circuit in ampere 

  r = a.c. resistance per metre at the conductor operating temperature 

  L = Length of the cable in metre 

 

Percentage copper loss with respect to the total active power transmitted, 

% loss = 
cosθIU3

Lr)II(3

1L

2
N

2
b ××+×

 

Therefore, max. r (mΩ/m) =
L)II(3

1000cosθIU3max.%loss

N
2

b

1L

×+×

×××××
 

Appropriate conductor size can then be selected from Table A1 based on calculated value 

of r. 

 

Correction for copper loss calculation due to various conductor operating temperature 

can be carried out as follows: 

 

Conductor operating temperature at phase current Ib & neutral current IN  is given by: 

 ( )30t
)(3I

)I(3I
tt p2

t

2
Nb

a1 −
+

+=  

where  ta = actual or expected ambient temperature 

  tp = maximum permitted conductor operating temperature 

 

The resistance of a copper conductor Rt at temperature t1 is given by:  

 ( )100t tα1RR +=  

where R0 = conductor resistance at 0°C 

 α0 = temperature coefficient of resistance of copper at 0°C 

(0.00428/°C ) 

 

Therefore ratio, 
p

1

p0

10

p

t

t230
t230

tα1
tα1

R
R

+
+

≈
+
+

=  
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A3.3 For a Circuit Consisting of Different Components 

 

A circuit such as feeder or sub-circuit may consist of two or more component sections.  

The percentage copper loss in each component section should be calculated and added 

up to arrive at the overall percentage copper loss.   

 

Consider a sub-circuit consisting of a riser serving 10 nos. floors with tee-off on each 

floor and a lateral tee-off on 10/F to a local distribution board.  The overall percentage 

copper loss is given by: 

 

clm / tapm + cl1r / tap1r + cl2r / tap2r + …………..+ cl10r / tap10r + clt / tapt  

(summing up for all portions of the rising mains) 

 

 where cl : copper loss 

  tap : total active power 

  m : portion of sub-circuit from LV main switch on G/F to rising main 

  1r : 1/F portion of riser from G/F to 1/F 

  2r : 2/F portion of riser from 1/F to 2/F 

   :     : 

  10r : 10/F portion of riser from 9/F to 10/F 

  t : portion of sub-circuit tee-off from riser to local distribution board 

(in case of a feeder the portion of tee-off to the current-using 

equipment) 
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Appendix 2 
 

Calculation of total energy consumption in a building or premises using numerical 

method for building energy analysis 

 

[Remark: Reinforcement of conceptual requirement to input actual data in energy 
simulation and adjustments to Tables A1 and A2 being finalized.] 

 

A1 Introduction 
 
A1.1 The calculation of total energy consumption in a building or premises is based on a 
numerical method for building energy analysis.  The purpose of the calculation is to develop 
fair and consistent evaluations of the energy performance of the effects of deviations from the 
energy efficiency requirements given in Sections 5 to 8 that can be collectively regarded as the 
prescriptive requirements.  Simplifying assumptions if adopted should be aimed to rationalize 
the modeling or simulation without compromising the intent of energy efficiency. 
 
A1.2 Information of the building design should be translated into building description 
data required for the energy calculation and simulation.  The designed building should be 
represented in the energy calculation tool using the format required for the building energy 
analysis and simulation process. 
 
A1.3 The reference building should be developed by modifying the description of the 
designed building, which should have all the features of the designed building, but be modified 
to meet all the prescriptive requirements in Sections 5 to 8.  
 
A1.4 Definition of Terms 
 

‘building envelope’: is the ensemble of the building’s external walls as defined under 
Building Regulations. 
 
‘conditioned floor area’: is the floor area of conditioned space, as measured at the floor 
level within the interior surfaces of walls enclosing the conditioned space. 
 
‘conditioned space’: has the meaning in Section 5. 
 
‘design documents’: means the documents for describing the building design or building 
system design, such as drawings and specifications. 
 
‘lighting power’: means the electrical power consumed by lighting installations of an 
illuminated space. 
 
‘modelling assumptions’: are the conditions (such as weather conditions, thermostat 
settings and schedules, internal heat gain, operation schedules, etc.) that are used for 
calculating a building's annual energy consumption in this Code. 
 
‘non-renewable energy’: means energy derived from non-renewable energy sources such as 
coal, oil and natural gas. 
 
‘OTTV Code’: means Code of Practice for Overall Thermal Transfer Value in Buildings, Cap. 
123M and the subsequent amendment. 
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A3.2.5 Lighting. Lighting power in the design should be determined as follows: 
(a) Where a complete lighting system exists, the actual lighting power should be used in 

the model. 
(b) Where a lighting system has been designed, lighting power should be determined in 

accordance with the design. 
(c) Where no lighting system has been specified but it is expected, lighting power should 

be determined in accordance with building and space type categories given in clause 
A3.5. 

 
A3.2.6 Air-conditioning The air-conditioning system type and all related performance 
parameters in the proposed design should be determined as follows: 

(a) Where a complete air-conditioning system exists, the model should reflect the actual 
system type using actual component capacities and efficiencies. 

(b) Where an air-conditioning system has been designed, the air-conditioning model 
should be consistent with the design. Some simulation software might require the 
efficiencies of mechanical equipment to be adjusted from actual design conditions to 
the standard rating conditions. 

(c) Where no cooling system has been specified but it is expected, the cooling system 
should be modelled as a simple air-cooled single-zone system, one unit per thermal 
block. The system characteristics should be identical to the system modelled in the 
reference building. 

(d) Where no heating system has been specified but it is expected, the heating system 
should be modelled as electric. The system characteristics should be identical to the 
system modelled in the reference building. 

 
A3.2.7 Lift and Escalator. Good energy efficient practices of lift and escalator design are 
specified in the basic requirements and normally no trade-off should be allowed. Under an 
exceptional situation in clause A3.4, lift and escalator systems may be included in the energy 
analysis, provided that an appropriate calculation method is proposed and verified. 
 
A3.2.8 Other Systems. Other building systems may be modelled using exceptional calculation 
methods (3.4 below). If they are modelled, performance should be as indicated on design 
documents. Miscellaneous internal loads, such as those due to office and other equipment, 
should be estimated based on the building and space type categories in clause A3.5. 
 

A3.2.9 Exclusion of Building Components and Systems. To simplify the calculation procedures, 
some building components and systems in the proposed design may be excluded from the 
simulation model provided that: 

(a) the component energy usage does not affect the energy usage of systems and 
components that are considered for trade-off; or 

(b) the excluded components can meet the relevant requirements of Sections 5 to 8. 
 
A3.2.10 Alterations and Additions. For a design relating to major retro-fitting of an existing 
building, on the building itself or its building services, it is acceptable to demonstrate compliance 
using building models that exclude parts of the existing building provided all of the following 
conditions are met: 

(a) Work to be performed in the excluded parts of the building should meet the 
requirements of Sections 5 to 8. 

(b) The excluded parts of the building are served by air-conditioning systems that are 
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entirely separate from those which are included in the building model. 
(c) Design space temperature and air-conditioning system operating set points and 

schedules, on either side of the boundary between included and excluded parts of the 
building, are identical. 

 
A3.2.11 Limitations to the Simulation Program. If the simulation program cannot model a 
component or system included in the designed building, one of the following methods should be 
used subject to the approval of EMSD: 

(a) Ignore the component or system if the impact on the trade-offs being considered is 
not significant. 

(b) Model the component or system by substituting a thermodynamically similar 
component or system model. 

(c) Model the component or system using the same component or system of the 
reference building. 

 
Whichever method is selected, the component should be modelled identically for both the 
designed building and reference building. 
 

A3.3  Determination of Energy Budget for the Reference Building 
 
A3.3.1 Simulation Model. The simulation model of the reference building should be 
developed by modifying the model of the designed building as described in clause A3.2. Except 
as specifically instructed in A3.2 and in this clause, all appropriate building systems and 
equipment should be modelled identically for both the reference building and designed building. 
 
A3.3.2 Building Envelope. The reference building should have identical conditioned floor area 
and identical exterior dimensions and orientations as the designed building, except as noted in 
(a), (b), and (c) in this clause. For existing building envelopes, the reference building should 
reflect existing conditions prior to any revisions. For new building envelopes, the envelope model 
of the reference building should be modified from that used in the designed building as follows: 

(a) Opaque assemblies such as roof, floors, doors, and walls should be modelled as having 
the same heat capacity as the designed building (non-trade-off). 

(b) All roof surfaces should be modelled with a solar absorptivity of 0.7 (non-trade-off). 
(c) No shading projections are to be modelled; fenestration should be assumed to be flush 

with the exterior wall or roof. 
 
A3.3.3 OTTV. The building envelope (including all external walls and roofs) of the reference 
building should satisfy the requirements in the OTTV Code. To determine the appropriate 
envelope parameters for the reference building, the designer should adjust from the envelope 
model of the designed building the combinations of the window-wall ratio and skylight-roof 
ratio, and the shading coefficients of windows and skylights so as to meet the OTTV 
requirements. 
 
A3.3.4 Lighting. Regarding lighting power density of the reference building, reference should 
be made to the category determined for the designed building, that is building type or space 
type. Then, identify for each space a corresponding type of space in clause A3.5, and use the 
corresponding maximum allowable lighting power density values for the spaces of the reference 
building. Lighting controls should be the minimum required in Section 5. 
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A3.3.5 Air-conditioning. The air-conditioning system and equipment type of the reference 
building should be the same as the designed building, but the system and equipment of the 
reference building should exactly meet the relevant requirements in Section 6. 
 
A3.3.6 Lift and Escalator. Lift and escalator systems are usually excluded in the building 
energy simulation, and under such circumstance if they are considered in the energy analysis, the 
related systems or components should be the same as those of the designed building.  Should a 
trade-off of lift or escalator energy consumption between the designed building and the 
reference building be adopted, the procedure in clause A3.4 should apply. 
 
A3.3.7 Other Systems. Other systems and miscellaneous loads, if they are considered, should 
be modelled as identical to those in the designed building. Where there are specific efficiency 
requirements in Sections 5 to 8, these systems or components should be modelled as having the 
lowest efficiency allowed by those requirements. 
 

A3.4  Exceptional Calculation Methods 
 
A3.4.1 Where no simulation program is available to adequately models a design, material, or 
device, EMSD may approve an exceptional calculation method to be used to demonstrate 
compliance. An application for approval of an exceptional method should be made. The criteria 
for acceptance of exceptional calculation methods are not easy to define and EMSD will consider 
the specific case based on professional judgement and will provide a reasonable assessment. 
 
A3.4.2 For approval of an exceptional method, theoretical and empirical information verifying 
the method’s accuracy should be submitted, which should include the following documentations 
to demonstrate that the exceptional calculation method and results: 

(a) make no change in any input parameter values specified in Section 9 and this 
Appendix; 

(b) provide input and output documentation that facilitates EMSD’s review and meets the 
formatting and content required by EMSD; and 

(c) are supported by clear and concise instructions for using the method to demonstrate 
that the energy budget requirement is met; 

(d) are reliable and accurate relative to the appropriate computer program; and 
(e) establishes factors that, when applied to the method’s outputs, result in energy 

budgets that are equivalent to those in this Appendix. 
 
A3.4.3 When an exceptional method is proposed and used, a detailed evaluation report of the 
energy consumption of the designed building and the building’s materials, components, and 
manufactured devices proposed to be installed to meet the requirements of Section 9 and this 
Appendix should be provided. The evaluation should include a copy of the technique, 
instructions for its use, a list of all input data, and all other information required to replicate the 
results. 
 
A3.5  Modelling Assumptions and Methods 
 
A3.5.1 The detailed information described here are the modelling assumptions and methods 
for calculating the design energy of the designed building and the energy budget of the 
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reference building. In order to maintain consistency between the two sets of calculations, the 
input assumptions in this Appendix should be used. 
 
A3.5.2 ‘Prescribed’ assumptions should be used without variation. ‘Default’ assumptions 
should be used unless the designer can demonstrate that a different assumption better 
characterizes the building’s use over its expected life. Any modification of a default assumption 
should be used in modelling both the reference building and the designed building unless the 
designer demonstrates a clear cause to do otherwise. 
 
A3.5.3 Orientations and Shape 
 
General Building Design (prescribed assumption). The reference building should consist of the 
same number of stories and gross floor area for each story as the designed building. Each floor 
should be oriented exactly as the designed building. The geometric form should be the same as 
the designed building.  The orientation should be the same as the designed building. 
 
A3.5.4 Space Use 
 
All ‘air-conditioned’ thermal blocks or spaces should be classified as either building type (all 
spaces having the same function) or space type (spaces having different functions), and a space 
should be assigned a type selected from Table A1 or A2. 
 
A3.5.5 Operating Schedules 
 
The default operating schedule of a space should be selected from Tables A3 to A10 below.  
The schedules are typical of the building type as determined by the designer. Required schedules 
should be identical for the designed building and reference building. Operating schedules other 
than the default values are allowed but should be clearly defined and justified. 
 
A3.5.6 Internal Loads 
 

(a) Occupancy. Occupancy schedules should be default assumptions. The same assumptions 
should be made in computing design energy consumption as are used in calculating the 
energy budget. Occupancy levels vary by building type and time of day. Tables A1 and A2 
summarise the density presented that will be used by each building and space type. Tables 
A3 to A10 establish the percentage of the people that are in the building by hours of the 
day for each building type. 

 
(b) Lighting. Interior lighting power density for calculating the energy budget should be 

similar to the methodology in Section 5. The lighting power used to calculate the design 
energy should be the actual adjusted power of the lighting design. If the lighting controls 
in the design are more energy efficient than those required by Section 5, the actual 
installed lighting power should be used along with the schedules reflecting the action of 
the controls to calculate the design energy consumption. Lighting levels in buildings vary 
based on the type of uses within buildings, by area and by time of day. Tables A3 to A10 
contain the lighting energy profiles which establish the percentage of the lighting load 
that is ON in a building by hour of the day. Where there are specific requirements in 
Section 5, the component efficiency in the reference building should be adjusted to the 
lowest efficiency level allowed by the requirement for that component type. 
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(c) Equipment. Equipment loads and profiles are default assumptions. The same assumptions 

should be made in calculating design energy as are used in calculating the energy budget. 
Equipment loads include all general service loads that are typical in a building. These loads 
should include additional process electrical usage, but exclude air-conditioning primary or 
auxiliary electrical usage. Tables A1 and A2 establish the density in W/m2 to be used. The 
equipment energy profiles should be determined using Tables A3 to A10. 

 
A3.5.7 Building Envelope 
 

(a) Infiltration. Infiltration assumptions should use the prescribed assumptions for calculating 
the total energy budget and default assumptions for the design energy consumption.  
Infiltration should impact only perimeter zones. When the air-conditioning system is ON, 
no infiltration should be assumed to occur. When the air-conditioning system is OFF, the 
infiltration rate for exterior walls of the building with entrance doors/revolving doors or 
with operable windows should be assumed to be: (i) for glazed entrance doors and for 
revolving doors, 5 L/s per m2 of door area, and (ii) for operable windows, 2 L/s per m2 of 
the respective window area. 

 
(b) Envelope and Ground Absorptivities. Absorptivity assumptions should be prescribed 

assumptions for the reference building and default assumptions for the designed building. 
The solar absorptivity of opaque elements of the building envelope should be assumed to 
be 70 percent. The solar absorptivity of ground surfaces should be assumed to be 80 
percent (20 percent reflectivity). 

 
(c) Window Management. If the plans and specifications show interior shading devices which 

perform better than a medium-colored Venetian blind, then those shading devices may be 
modelled in the designed building, and the reference building should be modelled with 
medium-colored Venetian blinds. Otherwise, interior shading should be modelled 
identically in the proposed and reference buildings, either with medium-colored Venetian 
blinds or without interior shades. 

 
(d) Shading. For reference buildings and the designed building, shading by permanent 

structures, terrain, and vegetation may be taken into account for computing energy 
consumption, whether or not these features are located on the building site. A permanent 
fixture is one that is likely to remain for the life of the proposed design. 

 
(e) Window Areas. The fraction of total window area in each orientation should be equal for 

both the reference and designed building. For example, if the designed building has 40% 
of window area facing north, then the reference building should also have 40% of 
window area facing north. 

 
(f) Thermal Mass. If no information is available for determining the thermal mass of the 

building envelope, medium weight construction should be assumed in the modelling. 
 
A3.5.8 Air-conditioning Systems 
 

(a) Thermal Blocks and Air-conditioning Zones. Thermal blocks for the reference building and 
designed building should be identical. Where air-conditioning zones are defined on 
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air-conditioning design documents, each air-conditioning zone should be modelled as a 
separate thermal block. Different air-conditioning zones may be combined to create a 
single thermal block or identical thermal blocks to which multipliers are applied provided 
all of the following conditions are met: 

i) The space use classification is the same throughout the thermal block. 
ii) All air-conditioning zones in the thermal block that are adjacent to glazed exterior 

walls face the same orientation or their orientations are within 45 degrees of each 
other. 

iii) All of the zones are served by the same air-conditioning system or by the same 
kind of air-conditioning system. 

 
(b) Air-conditioning Zones Not Designed. Where the air-conditioning zones and systems have 

not yet been designed, thermal blocks should be defined based on similar internal load 
densities, occupancy, lighting, thermal and space temperature schedules, and in 
combination with the following guidelines: 

i) Separate thermal blocks should be assumed for interior and perimeter spaces. 
Interior spaces should be those located greater than 4 m from an exterior wall. 
Perimeter spaces should be those located closer than 4 m from an exterior wall. 

ii) Separate thermal blocks should be assumed for spaces adjacent to glazed exterior 
walls; a separate zone should be provided for each orientation, except orientations 
that differ by no more than 45 degrees may be considered to be the same 
orientation. Each zone should include all floor area that is 4 m or less from a 
glazed perimeter wall, except that floor area within 4 m of glazed perimeter walls 
having more than one orientation should be divided proportionately between 
zones. 

iii) Separate thermal blocks should be assumed for spaces having floors that are in 
contact with the ground or exposed to ambient conditions from zones that do not 
share these features. 

iv) Separate thermal blocks should be assumed for spaces having exterior ceiling or 
roof assemblies from zones that do not share these features. 

 
(c) Supply Air Flow Rates. The design air flow rate for each thermal block of the designed 

building should be automatically calculated by the simulation program based on the 
design cooling supply air temperature and heating supply air temperature. 

 
(d) Performance Parameters. The air-conditioning system’s performance parameters for the 

reference building should be determined from the following rules: 
i) Components and parameters not specifically addressed in Section 9 or this 

Appendix should be identical to those in the designed building. Where there are 
specific requirements in Section 6, the component efficiency in the reference 
building should be adjusted to the lowest efficiency level allowed by the 
requirement for that component type. 

ii) All air-conditioning equipment in the reference building should be modelled at 
the minimum efficiency levels, both part load and full load, in accordance with 
the requirements in Section 6. 

iii) Where equipment efficiency ratings include fan energy, the descriptor should be 
broken down into its components so that supply fan energy can be modelled 
separately. 

iv) Minimum outdoor air ventilation rates should be the same for both the reference 
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Table A3 : Operating schedule ‘A’: offices 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
Occupants   
Mon – Fri 0 0 0 0 0 0 0.1 0.7 0.9 0.9 0.9 0.5 0.5 0.9 0.9 0.9 0.7 0.3 0.1 0.1 0.1 0.1 0 0 
Sat 0 0 0 0 0 0 0.1 0.4 0.7 0.7 0.7 0.7 0.7 0 0 0 0 0 0 0 0 0 0 0 
Sun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Equipment  
Mon – Fri 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.8 0.5 0.3 0.2 0.2 0.2 0.2
Sat 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.8 0.9 0.9 0.9 0.9 0.9 0.8 0.6 0.5 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Sun 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Lighting  
Mon – Fri 0.05 0.05 0.05 0.05 0.05 0.05 0.3 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.8 0.5 0.3 0.1 0.05 0.05

Sat 0.05 0.05 0.05 0.05 0.05 0.05 0.3 0.8 0.9 0.9 0.9 0.9 0.9 0.8 0.6 0.5 0.5 0.3 0.3 0.1 0.1 0.05 0.05 0.05

Sun 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Fans  
Mon – Fri Off Off Off Off Off On  On On On On On On On On On On On On On Off Off Off Off Off 
Sat Off Off Off Off Off On  On On On On On On On On On Off Off Off Off Off Off Off Off Off 
Sun Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off 
Cooling (*) = temperature as design 
Mon – Fri Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off Off Off Off 
Sat Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off Off Off Off Off Off Off Off 
Sun Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off 
Heating  (*) = temperature as design 
Mon – Fri Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off Off Off Off 
Sat Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off Off Off Off Off Off Off Off 
Sun Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off Off 
Hot Water  
Mon – Fri 0.05 0.05 0.05 0.05 0.05 0.05 0.1 0.5 0.5 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.5 0.3 0.2 0.2 0.2 0.05 0.05 0.05

Sat 0.05 0.05 0.05 0.05 0.05 0.05 0.1 0.5 0.5 0.9 0.9 0.9 0.9 0.9 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Sun 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

 
Table A4 : Operating schedule ‘B-1’: western restaurants 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
Occupants   
Mon – Fri 0.1 0 0 0 0 0 0 0 0.1 0.2 0.5 0.9 0.9 0.8 0.2 0.2 0.3 0.6 0.9 0.9 0.9 0.6 0.4 0.3
Sat 0.3 0 0 0 0 0 0 0 0.1 0.2 0.5 0.9 0.9 0.8 0.2 0.2 0.3 0.6 0.9 0.9 0.9 0.6 0.6 0.5
Sun 0.3 0 0 0 0 0 0 0 0.3 0.4 0.7 0.9 0.9 0.9 0.7 0.5 0.4 0.6 0.9 0.9 0.9 0.5 0.4 0.3
Equipment  
Mon – Fri 0.5 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.5 0.7 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Sat 0.5 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.5 0.7 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Sun 0.5 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.7 0.7 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.5 0.5
Lighting  
Mon – Fri 0.5 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.5 0.7 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Sat 0.5 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.5 0.7 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Sun 0.5 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.7 0.7 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.5 0.5
Fans  
Mon – Fri On Off Off Off Off Off Off On On On On On On On On On On On On On On On On On 
Sat On Off Off Off Off Off Off On On On On On On On On On On On On On On On On On 
Sun On Off Off Off Off Off Off On On On On On On On On On On On On On On On On On 
Cooling (*) = temperature as design 
Mon – Fri (*) Off Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Sat (*) Off Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Sun (*) Off Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Heating  (*) = temperature as design 
Mon – Fri (*) Off Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Sat (*) Off Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Sun (*) Off Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Hot Water  
Mon – Fri 0.5 0.05 0.05 0.05 0.05 0.05 0.05 0.7 0.7 0.7 0.5 0.5 0.6 0.6 0.5 0.3 0.3 0.5 0.5 0.8 0.8 0.9 0.9 0.6 

Sat 0.6 0.05 0.05 0.05 0.05 0.05 0.05 0.7 0.7 0.7 0.5 0.5 0.6 0.6 0.5 0.3 0.3 0.5 0.5 0.8 0.8 0.9 0.9 0.7 

Sun 0.6 0.05 0.05 0.05 0.05 0.05 0.05 0.7 0.7 0.7 0.5 0.5 0.6 0.6 0.5 0.3 0.3 0.5 0.5 0.8 0.8 0.9 0.9 0.5 
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Table A5 : Operating schedule ‘B-2’: Chinese restaurants 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
Occupants   
Mon – Fri 0 0 0 0 0 0 0.5 0.7 0.7 0.5 0.5 0.9 0.9 0.8 0.2 0.2 0.3 0.6 0.9 0.9 0.8 0.3 0.1 0 
Sat 0 0 0 0 0 0 0.4 0.6 0.7 0.6 0.6 0.8 0.9 0.8 0.2 0.2 0.3 0.6 0.9 0.9 0.8 0.3 0.1 0 
Sun 0 0 0 0 0 0 0.4 0.6 0.7 0.8 0.8 0.9 0.9 0.9 0.7 0.5 0.4 0.6 0.9 0.9 0.8 0.3 0.1 0 
Equipment  
Mon – Fri 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.4 0.5 0.7 0.9 0.9 0.9 0.8 0.5 0.5 0.7 0.9 0.9 0.9 0.9 0.7 0.3 0.1
Sat 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.4 0.5 0.7 0.9 0.9 0.9 0.8 0.5 0.5 0.7 0.9 0.9 0.9 0.9 0.7 0.3 0.1
Sun 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.4 0.7 0.7 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.9 0.9 0.9 0.9 0.7 0.3 0.1
Lighting  
Mon – Fri 0.1 0.1 0.1 0.1 0.1 0.5 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.1
Sat 0.1 0.1 0.1 0.1 0.1 0.5 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.1
Sun 0.1 0.1 0.1 0.1 0.1 0.5 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.1
Fans  
Mon – Fri Off Off Off Off Off On On On On On On On On On On On On On On On On On On On 
Sat Off Off Off Off Off On On On On On On On On On On On On On On On On On On On 
Sun Off Off Off Off Off On On On On On On On On On On On On On On On On On On On 
Cooling (*) = temperature as design 
Mon – Fri Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Sat Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Sun Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Heating  (*) = temperature as design 
Mon – Fri Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Sat Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Sun Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Hot Water  
Mon – Fri 0.05 0.05 0.05 0.05 0.05 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.9 0.7 0.3 0.3 0.3 0.5 0.6 0.8 0.8 0.5 0.3 0.1 

Sat 0.05 0.05 0.05 0.05 0.05 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.9 0.7 0.3 0.3 0.3 0.5 0.6 0.8 0.8 0.5 0.3 0.1 

Sun 0.05 0.05 0.05 0.05 0.05 0.7 0.7 0.7 0.8 0.8 0.9 0.9 0.9 0.9 0.7 0.5 0.5 0.6 0.8 0.8 0.8 0.5 0.3 0.1 

 
Table A6 : Operating schedule ‘C’: retails 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
Occupants   
Mon – Fri 0 0 0 0 0 0 0 0.1 0.2 0.5 0.5 0.7 0.7 0.7 0.7 0.8 0.7 0.6 0.5 0.4 0.3 0 0 0 
Sat 0 0 0 0 0 0 0 0.1 0.2 0.5 0.6 0.7 0.7 0.9 0.9 0.9 0.8 0.8 0.8 0.7 0.6 0 0 0 
Sun 0 0 0 0 0 0 0 0 0.1 0.3 0.6 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.8 0.7 0.6 0 0 0 
Equipment  
Mon – Fri 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.5 0.5 0.7 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.05 0.05 0.05

Sat 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.5 0.5 0.7 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.05 0.05 0.05

Sun 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.5 0.5 0.7 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.05 0.05 0.05

Lighting  
Mon – Fri 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.5 0.5 0.7 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.05 0.05 0.05

Sat 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.5 0.5 0.7 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.05 0.05 0.05

Sun 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.5 0.5 0.7 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.05 0.05 0.05

Fans  
Mon – Fri Off Off Off Off Off Off On On On On On On On On On On On On On On On Off Off Off 
Sat Off Off Off Off Off Off On On On On On On On On On On On On On On On Off Off Off 
Sun Off Off Off Off Off Off On On On On On On On On On On On On On On On Off Off Off 
Cooling (*) = temperature as design 
Mon – Fri Off Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off Off 
Sat Off Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off Off 
Sun Off Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off Off 
Heating  (*) = temperature as design 
Mon – Fri Off Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off Off 
Sat Off Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off Off 
Sun Off Off Off Off Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off Off 
Hot Water  
Mon – Fri 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.1 0.2 0.3 0.4 0.8 0.8 0.8 0.8 0.6 0.4 0.3 0.2 0.2 0.2 0.05 0.05 0.05

Sat 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.1 0.2 0.3 0.5 0.9 0.9 0.9 0.9 0.9 0.7 0.7 0.7 0.5 0.4 0.05 0.05 0.05

Sun 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.1 0.3 0.4 0.9 0.9 0.9 0.9 0.9 0.7 0.7 0.7 0.5 0.4 0.05 0.05 0.05
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Table A7 : Operating schedule ‘D’: hotels 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
Occupants   
Mon – Fri 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.4 0.4 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.5 0.5 0.5 0.7 0.7 0.8 0.9 0.9
Sat 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.5 0.5 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.5 0.6 0.6 0.6 0.7 0.7 0.7
Sun 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.5 0.5 0.5 0.3 0.3 0.2 0.2 0.2 0.3 0.4 0.4 0.6 0.6 0.8 0.8 0.8
Equipment  
Mon – Fri 0.05 0.05 0.05 0.05 0.05 0.3 0.5 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.4 0.4 0.4 0.5 0.5 0.6 0.5 0.3 

Sat 0.05 0.05 0.05 0.05 0.05 0.3 0.5 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.4 0.4 0.4 0.2 0.2 0.2 

Sun 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.3 0.4 0.4 0.2 0.2 0.2 

Lighting  
Mon – Fri 0.2 0.2 0.1 0.1 0.1 0.2 0.4 0.5 0.4 0.4 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.6 0.8 0.9 0.8 0.6 0.3
Sat 0.2 0.2 0.1 0.1 0.1 0.1 0.3 0.3 0.4 0.4 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.6 0.7 0.7 0.7 0.6 0.3
Sun 0.3 0.3 0.2 0.2 0.2 0.2 0.3 0.4 0.4 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.5 0.7 0.8 0.6 0.5 0.3
Fans  
Mon – Fri On On On On On On On On On On On On On On On On On On On On On On On On 
Sat On On On On On On On On On On On On On On On On On On On On On On On On 
Sun On On On On On On On On On On On On On On On On On On On On On On On On 
Cooling (*) = temperature as design 
Mon – Fri (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Sat (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Sun (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Heating  (*) = temperature as design 
Mon – Fri (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Sat (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Sun (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Hot Water  
Mon – Fri 0.3 0.2 0.1 0.1 0.2 0.4 0.6 0.9 0.7 0.5 0.5 0.4 0.5 0.4 0.3 0.3 0.3 0.3 0.5 0.7 0.7 0.7 0.7 0.5
Sat 0.3 0.2 0.1 0.1 0.2 0.4 0.5 0.8 0.6 0.5 0.5 0.5 0.5 0.5 0.4 0.3 0.3 0.3 0.5 0.7 0.7 0.7 0.7 0.5
Sun 0.3 0.2 0.1 0.1 0.2 0.4 0.4 0.6 0.9 0.7 0.5 0.5 0.5 0.4 0.3 0.3 0.3 0.3 0.4 0.6 0.6 0.6 0.6 0.5
 
Table A8 : Operating schedule ‘E’: theatres 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
Occupants   
Mon – Fri 0 0 0 0 0 0 0 0 0 0.3 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.8 0.8 0.8 0.5 0 0 
Sat 0 0 0 0 0 0 0 0 0 0.5 0.6 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.5 0 0 
Sun 0 0 0 0 0 0 0 0 0 0.5 0.6 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.5 0 0 
Equipment  
Mon – Fri 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.5 0.5 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.7 0.1 0.1 

Sat 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.7 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.7 0.1 0.1 

Sun 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.7 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.7 0.1 0.1 

Lighting  
Mon – Fri 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.05 0.05

Sat 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.05 0.05

Sun 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.05 0.05

Fans  
Mon – Fri Off Off Off Off Off Off  Off Off On On On On On On On On On On On On On On Off Off 
Sat Off Off Off Off Off Off  Off Off On On On On On On On On On On On On On On Off Off 
Sun Off Off Off Off Off Off  Off Off On On On On On On On On On On On On On On Off Off 
Cooling (*) = temperature as design 
Mon – Fri Off Off Off Off Off Off  Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off 
Sat Off Off Off Off Off Off  Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off 
Sun Off Off Off Off Off Off  Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off 
Heating  (*) = temperature as design 
Mon – Fri Off Off Off Off Off Off  Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off 
Sat Off Off Off Off Off Off  Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off 
Sun Off Off Off Off Off Off  Off Off (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off 
Hot Water  
Mon – Fri 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.2 0.3 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.8 0.8 0.8 0.5 0.05 0.05

Sat 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.3 0.5 0.6 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.5 0.05 0.05

Sun 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.3 0.5 0.6 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.5 0.05 0.05
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Table A9 : Operating schedule ‘F’: sports  
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
Occupants   
Mon – Fri 0 0 0 0 0 0 0.3 0.4 0.5 0.5 0.5 0.3 0.3 0.3 0.4 0.5 0.5 0.6 0.8 0.8 0.8 0.5 0 0 
Sat 0 0 0 0 0 0 0.3 0.4 0.5 0.7 0.8 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.5 0 0 
Sun 0 0 0 0 0 0 0.3 0.4 0.5 0.7 0.8 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.5 0 0 
Equipment  
Mon – Fri 0.1 0.1 0.1 0.1 0.1 0.1 0.5 0.5 0.5 0.9 0.9 0.5 0.5 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.7 0.1 0.1 

Sat 0.1 0.1 0.1 0.1 0.1 0.1 0.7 0.7 0.7 0.9 0.9 0.8 0.8 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.7 0.1 0.1 

Sun 0.1 0.1 0.1 0.1 0.1 0.1 0.7 0.7 0.9 0.9 0.9 0.8 0.8 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.7 0.1 0.1 

Lighting  
Mon – Fri 0.05 0.05 0.05 0.05 0.05 0.05 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.05 0.05

Sat 0.05 0.05 0.05 0.05 0.05 0.05 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.05 0.05

Sun 0.05 0.05 0.05 0.05 0.05 0.05 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.05 0.05

Fans  
Mon – Fri Off Off Off Off Off Off  On On On On On On On On On On On On On On On On Off Off 
Sat Off Off Off Off Off Off  On On On On On On On On On On On On On On On On Off Off 
Sun Off Off Off Off Off Off  On On On On On On On On On On On On On On On On Off Off 
Cooling (*) = temperature as design 
Mon – Fri Off Off Off Off Off Off  (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off 
Sat Off Off Off Off Off Off  (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off 
Sun Off Off Off Off Off Off  (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off 
Heating  (*) = temperature as design 
Mon – Fri Off Off Off Off Off Off  (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off 
Sat Off Off Off Off Off Off  (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off 
Sun Off Off Off Off Off Off  (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) Off Off 
Hot Water  
Mon – Fri 0.05 0.05 0.05 0.05 0.05 0.05 0.2 0.3 0.4 0.5 0.5 0.3 0.3 0.3 0.5 0.5 0.5 0.6 0.8 0.8 0.8 0.5 0.05 0.05

Sat 0.05 0.05 0.05 0.05 0.05 0.05 0.3 0.5 0.6 0.7 0.7 0.5 0.5 0.5 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.5 0.05 0.05

Sun 0.05 0.05 0.05 0.05 0.05 0.05 0.3 0.5 0.6 0.8 0.8 0.5 0.5 0.5 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.5 0.05 0.05

 
Table A10 : Operating schedule ‘G’: common activities areas 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
Occupants   
Mon – Fri 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Sat 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Sun 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Equipment  
Mon – Fri 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 

Sat 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 

Sun 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 

Lighting  
Mon – Fri 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 

Sat 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 

Sun 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 

Fans  
Mon – Fri On On On On On On On On On On On On On On On On On On On On On On On On 
Sat On On On On On On On On On On On On On On On On On On On On On On On On 
Sun On On On On On On On On On On On On On On On On On On On On On On On On 
Cooling (*) = temperature as design 
Mon – Fri (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Sat (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Sun (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Heating  (*) = temperature as design 
Mon – Fri (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Sat (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Sun (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) (*) 
Hot Water  
Mon – Fri 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Sat 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Sun 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
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