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Introduction

Geographically located in a humid subtropical
region, over 80% of households in Hong
Kong rely on air conditioners to maintain
thermal comfort. During the hot seasons,
air conditioners can constitute more than
50% of a household's electricity bill. The
purpose of this pamphlet is to provide basic
information on procurement, operation and
maintenance of residential air conditioning
units from energy efficiency perspective.

Information on Energy
Efficiency Available To
Customers

Buying an energy efficient air conditioner is an
important step to achieve energy efficiency.
Common energy efficiency information that
customers can find when buying residential
air conditioners include the following:

Energy Labels

The Energy Efficiency Labelling Scheme (EELS)
is an energy efficiency initiative launched
by the Government of The Hong Kong
Special Administrative Region. Equipment
manufacturers who participate in the scheme
shall affix an Energy Label to the registered
air conditioner. The label has a grading from
1 to 5, with grade 1 being the most energy
efficient. For further information on the
EELS, please refer to the website www.emsd.
gov.hk.
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Energy Efficiency Ratio (EER)

EER is defined as the ratio between the
cooling capacities (BTU/hr) of the air
conditioner to the power consumption (W) of
the equipment at a standard rating condition.
That is:
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EER is not in metric unit because the unit
used for the cooling capacity is in BTU/hr
(British Thermal Unit per Hour). The unit used
for the power consumption is in W (Watt).
Higher EER implies better energy efficiency.
Typical range of EER is 8 to 10.

Coefficient of Performance (COP)

Similar to EER, COP is also a ratio between
the cooling capacities of air conditioner to
the power consumption of the equipment
at standard rating condition. But, the
cooling capacity, and power consumption are
expressed in metric unit W (Watt). That is:
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Higher COP means higher efficiency. Typical
range of COP for a residential air conditioner
is2.31t02.09. !
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Sizing of Residential Air
Conditioners

Correct sizing of residential air conditioner can
ensure that the equipment is running in an
efficient manner. An oversized air conditioner
wastes energy because it is not working at
its optimum condition. Additionally, it is
more prone to premature failure and larger
fluctuation of indoor air temperature due to
frequent on/off of the compressor. On the
contrary, an undersized air conditioner will
not be able to meet the cooling requirement
of the room.

The required cooling capacity of an air
conditioner for a room depends on a number
of factors. As an indication, assuming a
room with a ceiling height of 2.7 m and good
air tightness to minimize infiltration, an air
conditioner with the following capacity can
provide optimal cooling for the respective
floor area:
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Cooling Capacity of Air Conditioner
(kW)*
REAKRSE (TR) *

Approximate Indoor Floor Area
Covered (m?)

EAREEBANR (FHK)

2.05 Below 7.5 LA T~
2.64 7.5-12.0
3.52 12.0-23.0
5.27 23.0-35.0

* For cooling capacity 1 kW = 3412.14 BTU/hr

(Assumptions: Occupancy density of 2m?” per person, lighting power of 30W/m? for bed room

and 70W/m’ for living room and other miscellaneous heat source of 10W/m?)
FATREASE= 3412 14AKEARS B/
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R HEMBRESEFHAKI0R)

The above rule-of-thumb figures are for
reference only and should not be taken
as absolute guidelines. If the room is at
the roof floor of the building, an additional
10-20% allowance should be made for the
cooling capacity of the air conditioner to cater
for the additional thermal loading transmitted
from the roof.
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Installation of Residential Air
Conditioners

An air conditioner, either a window type or a
split type, usually consists of an indoor section
for cooling the room and an outdoor section
for rejecting heat to the outside (see fig.1).
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Fig 1. - The indoor section and outdoor section of an air conditioner
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The following installation considerations NTHREROHZEETEL ML AEEE
can make the air conditioner working more HE
efficiently:

ErAHs -

For the indoor section:-

o HEMRERS SRMIE T H R A% SRR R

e Ensure no blockage to the air flow such 35 1) 5 P O 3 BV SR - ) B

that cold air jet from the air conditioner

can be directed to the activity area of NEE
the room such as the dinning area or the o TEIRF LD SRR A TR
sitting area. E@EEREL -

Ensure the occupants can easily remove
the air filters of the air conditioner for
regular cleaning.

s NERLEMNERMEL L RENE
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* Do not place heat generating 2 -
appliances close to the return air path e MRRMEELN - I ENE
of the air conditioner which may affect OSSRk 5 7 B8 i & 2R &
the temperature control of the air B LEANIZE SR A o
conditioner.
e If the air conditioner is a window type
air conditioner, make sure that the gap
between the wall/window opening
and the air conditioner body is properly
sealed to prevent infiltration.
EHNHEH -

For the outdoor section:-

o BEREYESRMETRE RHAN=
- HERAHRZERE

e Allow sufficient clearance between the
air conditioner and the building structure

to ensure smooth air flow for heat o MEGHEL - ERIEHHE  BRE
rejection. SERS/RAENAEHEEE K

 Avoid direct sunlight exposure. Direct Ko IR REBERPESG K ES T8
sunlight will raise the temperature of VB BATMEIMALE FESIES
the equipment and lower its efficiency Bh k2= R

during operation. If the unit is to be

opera’[eqI under direct sunlight for a
long pe[?f time, a sun shade for
the outdo ?may be desirable for
efficiency improvement.




e If the air conditioner is a split type
unit, make sure that the outdoor unit
is accessible for regular cleaning and
inspection.

e For split type unit where the outdoor unit
and the indoor unit is separated with a
distance, make sure that the separation
is minimal and within the recommended
length by the equipment manufacturer.

Operation of Residential Air
Conditioners

There are certain points to observe in order
to reduce wastage of energy when an air-
conditioner is operated:

Preliminary:-

Occupants of the room should wear
appropriate clothing to avoid unnecessary
lowering of the room air temperature for
thermal comfort.

Occupants should also check and remove any
unnecessary heat source (such as a large pot
of boiling water, any switched on but unused
electrical appliances, etc.) that may increase
the loading of the air conditioner.

External shading or solar control window
glass/film may be considered, if the window
of the room to be conditioned is exposed to
direct sunlight during the operation of the air
conditioner. If using external shading or solar
control window glass/film is not possible, the
window should be internally shaded (e.g. by
venetian blind, curtain etc.).
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Keeping the Room Air-tight:-

While sufficient ventilation should be
maintained to minimize indoor air quality
problems, the conditioned room should have
the windows and doors closed to reduce
infiltration and loss of conditioned air.

Computer simulation study on a residential
apartment indicated that for a kitchen
carrying out minor cooking (simmering a pot
of soup), opening the kitchen's door even
slightly can increase the loading of the air
conditioner significantly.

Temperature Setting:-

Adjusting the set point temperature can result
in a direct impact to the energy consumption
of the equipment. Laboratory tests show
that on average, a 1°C change in the set
point within the typical operating range of
the air conditioner (22°C - 27°C) can result in
an energy consumption change of more than
3%.

Nowaday, although most new air conditioners
are provided with a digital display in the
remote controller for setting the temperature,
a good quality table top digital thermometer
(see fig. 2) can provide more accurate visual
information to occupants on the current
condition of the room.
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ermometer

Setting the unit to the coldest temperature
set point when the unit is first being switched
on will not cool the room faster. An air
conditioner set at the lowest temperature
will take the same time to cool the room to
the occupant desired temperature (e.g. 25.5
°C) and will over cool the room if occupants
forget to reset the temperature. This will
result in unnecessary wastage.

Fan Speed Setting:-

Increasing fan speed should be considered
before lowering the air conditioner's set
point temperature. Increasing fan speed can
maximize the heat transfer of the evaporator
of the air conditioner and at the same time
directing more cooling air jet to the activity
zone of the room.

Provides More Accurate
Information About the Condiition of Room.
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However, low fan speed should be selected
for days when the relative humidity is high.
This can allow the evaporator to cool the air
to a lower temperature and better dehumidify
the air before delivery to the room.

Supplementing the Air Conditioner With
Fan:-

Electric fan may sometimes be used to
supplement air conditioner. They can be
used to help directing the cold jet from the
air conditioner towards the activity area and
at the same time create better air movement
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to improve the sensation of thermal comfort.
However, it should be noted that the fan
speed should be suitably controlled to
minimize the discomfort due to air draft.
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conditioner cannot be
distributed to activity
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Energy saving for air conditioner
supplemented by fan has to be achieved
through raising the air conditioner set point
temperature. This is based on the fact that
the energy consumption of an electric fan
is much less than an air conditioner which
provides an extra 1°C of cooling. Studies
indicated that for residential environment, an
air conditioner supplemented by a correctly
operated fan has the potential of raising
average indoor temperature setting by about
3°C and save substantial energy.

Maintenance of Residential
Air Conditioners

The efficiency of an air conditioner will
inevitably deteriorate throughout its service
life. Regular cleansing and maintenance can
help to slow down the deterioration or reduce
the possibility of premature component
failure.

Rough Checking of the Air Conditioner
Performance:-

A rough check on the air conditioner
performance can ensure that minimal energy
is consumed to provide the cooling required
by the occupant. A portable air temperature
thermometer can be used to measure the air
temperature at the cold air outlet of the air
conditioner. When the room temperature is
steady, the temperature difference between
the cold air outlet and the room temperature
when the air conditioner compressor is
running should be around 8-10°C. If the
temperature difference is small, the air
conditioner is not operating effectively. A
detail checking by experienced maintenance
personnel may be required to rectify the
problem.
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Cleansing of Air Filter:-

Clogged air filter will reduce the air flow
through the evaporator and increase the
energy consumption. The air filters should
be cleaned regularly to ensure that they
are cleared from any blockage due to dust
accumulation. The frequency of cleaning
depends on the quality of air being cooled
by the air conditioner. Cleaning of air filter
can be done by the users themselves. The
following points however should be noted:

e Follow the procedures to take down
the air filters in accordance with the
operation manual.

Care should be taken to avoid damaging
the evaporator fins behind the air filter.

Replace broken air filter.

When refitting the air filters, ensure
that the filters cover the whole area of
the evaporator coil and there is no gap
allowing air to circumvent the air filters
and enter the evaporator directly.

Remove the dust accumulated between
the evaporator fins.

Cleansing of Other Components of the
Air Conditioner:-

Even though an air conditioner is equipped
with air filters, some fine dusts and particles
in the air can still enter the evaporator
and the fan blades of the air blower. For
the condenser, since there is no air filter
installed, the fins are much easier to get

dirty. Blocked fins either on the condenser

coil or the evaporator coil will increase the

energy consumption. At the same time,

coolihg capacity of the air conditioner will

be reduc horough cleaning of the air
C

conditioner is to be done by

experienced maintenance personnel.
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Checking the Condition of Evaporator
and Condenser Fins:-

The whole evaporator/condenser is assembled
with an array of light grade aluminium
thin sheets. Aluminium sheets should be
separated from each other in order to allow
free air passage between the fins. The fins
are easily crushed or bent blocking the air
flow if they are subject to inappropriate
mechanical forces. Users should notify
experienced maintenance personnel to follow
up when they identify such problem.
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Leakage of Refrigerant:-

Leakage of refrigerant is not uncommon for
air conditioners that have been used for years.
Air conditioner with insufficient refrigerant
cannot deliver the designed cooling capacity
and will be operated at a poor efficiency.
Topping up the refrigerant can restore the
capacity of the air conditioner, however, more
importantly is to identify and fix the causes
of leakage. Users can contact experienced
maintenance personnel if they find constantly
poor performance of an air conditioner.

Efficient Room Air
Conditioning

Using energy efficiently in room air
conditioning requires not only an efficient
air conditioner, but also good operating
habits and maintenance consideration. The
above are only some key points to note.
For more information, please contact the
Energy Efficiency Office of The Electrical and
Mechanical Services Department.
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