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Energy Conservation
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6.1 General Terms
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6.1.1 Energy Conservation

Term that defines a policy embodying the
actions to be taken to ensure the most
efficacious use of finite energy resources.
Examples of such actions are energy savings,
rational use of energy, substitution of one
form of energy by another, e.g. fossil fuels by
solar, wind, geothermal, etc., energy.

6.1.1.1 Energy saving

Measures or the effect of measures taken by
suppliers and users of energy to limit wastage
of energy. Such measures may be passive (e.g.
insulation); active (e.g. utilisation of waste
heat or gas the would otherwise be flared) ;or
organisational (e.g. change in modes of
transport).

6.1.1.2 Rational use of energy

Utilisation of energy by consumers in a
manner best suited to the realization of
economic objectives, taking into account
social, political, financial, environmental, etc.,
constraints.

6.1.2 Energy content

The quantity of energy (direct and /or indirect)
that has been consumed in the manufacture of
a product measured at the production point or
in the provision of a service measured at the
point at which the service is provided.

Note When providing information on energy
content, it should be stated whether the energy
content of machines, materials, etc. (indirect
energy), is included, whether the energy used
to produce and deliver each unit of energy
consumed is included, whether the energy
associated with labour is included and whether
the energy actually physically embodied in the
product, e.g. in a petrochemical, is included.
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6.1.3 Energy chain

The flow of energy from primary production
to end use of the energy; one or more links of
the energy chain involve conversion of one
form of the energy into another.

6.1.4 Energy cascade

A flow or quantity of energy utilised in two or
more processes stepwise in series in such
manner that energy remaining available after
completion of one process is supplied for use
to the following process, the objective being
to achieve optimum overall efficiency in the
use of energy.

Note Where thermal energy is involved, at
each process stage the increase in entropy of
the original energy corresponds to a decrease
in enthalpy due to the thermodynamic process
at that stage.

6.1.5 Specific cost of energy saving

The expenditure required in energy-saving
measures to save unit quantity of energy per
year per relevant unit output without
quantitative or qualitative change in the
output.

Note The specific cost of energy saving is
employed, for example, in calculating the
return on investment.




6.16 = p & £
”%*( L) A2 P kE
% Eﬁ\__,_ LR R T e, Mot
- ﬁ"gm_)if% G FL‘”"&%‘ o & p
BAGET U RBPERS L TR S
FREE -
(32 1) 9% EEF LR o A%
BRREFH2Z ZHERMNERY
dofh KA TTR Y 2R 0 4 A
R AER2 BEI L ET
AR e oo
(32 2) % p RARILT 1L Jg* 3
AT FAE he
(35 3) M ) & B BIng 5 &2
Eﬂgi,?uﬁégﬁygéii
B KB &&ﬁ—imﬂﬂ7o
TP T gl Tk L%—?‘L“iﬁ
&&WJ%&%@%&&E,%ﬁé
Y- SR N R S
RS § BT 2R ;3_@

AR PR

6.1.6 Degree day

An empirical unit expressing the daily
difference in degrees Celsius (or Fahrenheit)
between a base temperature and the 24-hour
mean outdoor temperature when this falls
below the base temperature. Degree day
records are used to estimate the heating
requirements of buildings.

Notel Depending on the practices prevailing
in different countries, the base temperature is
defined either as the outdoor temperature
empirically decided as that below which the
heating systems of buildings are put into
operation, or as the indoor temperature, i.e. the
temperature at which the interior of the
premises requires to be maintained. The base
temperature has a fixed value nationally; it
may, however, vary between countries.

Note 2 The principle of the degree day may be
applied analogously to air conditioning
systems.

Note 3 By totalling the degree days over a
month or over a heating season, a comparison
may be made between the level of the outdoor
temperature in that month or heating season
and a norm measured over a number of years
for the period; on the basis of such
comparison “temperature adjusted” fuel
consumption statistics may be compiled for
the month, heating season or year which
enable factors other than climatic temperature
that have influenced energy consumption in
that period to be independently assessed.
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6.2 Terms Relating to Passive Energy Saving
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6.2.1 Thermal insulation

The application of materials of very low
thermal conductivity to the walls, roofs and
floors, and windows of buildings, to furnaces,
boilers, steam and hot water piping, hot water
tanks, etc., to prevent the escape and hence
waste of heat. Note Thermal insulation may
similarly be applied to preventing the loss of
cold in refrigeration processes.

6.2.2 k-Value: thermal conductivity

A measure of an insulating material’s capacity
to transmit (and hence to resist the
transmission of ) heat; it is expressed as the
quantity of heat that will be conducted through
unit area of a slab of material of unit thickness
with unit differences of temperature between
the faces in unit time: k=W/mK.

Note k-value is the term used in insulation
technology; thermal conductivity is the
corresponding scientific term and not limited
to the context of insulation.

6.2.3 U-Value; thermal transmittance; transmittance

coefficient

A measure of the capacity of a composite
structural element of a building (e.g. a wall
consisting of bricks, thermal insulation
material, cavities, etc.; a roof of tiles, wood,
insulation material, etc.) to transmit (and
hence to resist the transmission of) heat; it is
the quantity of heat which will flow from air
on one side of the structure to air on the other
side per unit area for unit air temperature
difference in unit time: U=W/m¥K.

Note 1 U-values of roof, walls, etc., give a
measure of the thermal properties of an
individual building.

Note 2 In some countries the R-factor or R-
value (thermal resistance), which is
mathematically the reciprocal of the U-value
but in the determination of which the inside
and outside surface temperatures of the
materials are measured and not the respective
air temperatures as for the U-value, is
preferred as a unit of measurement of thermal
insulation: R=m2K/W.
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6.2.4 Incidental heat gain

The total heat acquired by a building from
solar radiation and any other external or
internal source of heat (e.g. lighting,
occupants), that does not form part of the
installed heating system of the building.
Incidental heat gain is sometimes termed “free
heat”. Note Incidental heat gain can contribute
to fuel savings only if the temperature-control
system of the building is designed to take
account of such heat gain.

6.2.5 Low-energy building

A building so designed that it can meet its
heating and air-conditioning requirements
with the minimum use of purchased
commercial energy. Note In terms of
economically realistic fuel conservation, such
a building would be one with a minimum
overall life cycle cost to build and operate.

63 F ME™ 2 IRGF 1R E R RS Y

Z =9

6.3 Terms Relating to Active Energy Saving
Applied to Existing Plant
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6.3.1 Programme controlled heating and air-

conditioning

The automatic control of the heating and air-
conditioning system of a building according to
a prearranged programme designed so that the
occupants of a building enjoy the required
conditions of comfort while they are in
occupancy of the building, while at other
times the heating and air-conditioning load is
reduced.

6.3.2 Load control

Any method of adjusting consumer demand,
notably at periods of peak demand, by the use
of special metering or other arrangements, e.g.
heat metering, maximum demand metering
associated with special tariffs/rates, contracts
allowing interruptions of supply, provision for
heat storage during off-peak periods, etc.
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6.3.3 Power factor correction
Correction effected by systems and devices
for improving the power factor of electrical
equipment. Note For “power factor” see
separate entry in Section2.
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6.4 Terms Relating to Active Energy Saving by
Addition of Elements to Existing Plant,
Recycling, Utilisation of Waste
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6.4.1 Mechanical ventilation
The use of fans or other mechanical devices to
ensure that the air is circulated in rooms and
other parts of buildings when natural
circulation is inadequate.

6.4.2 Condensate return
The technique of trapping the water formed
from the condensation of steam used for
power generation, process heating, space
heating, etc., and returning it to the boiler as
feed water, in order to save the sensible heat
of the water and some of the costs of feed
water preparation.

6.4.3 Energy recovery
The recovery of energy remaining available
after completion of a particular process, either
for use in the same process or for use in
another process.

6.4.3.1 Waste-heat recovery
The capture and utilisation of that part of the
heat generated for a particular process that is
not consumed in that process, but remains an
exploitable heat source. Note Two special
cases of waste-heat recovery are blowdown
heat recovery (recovery of the sensible heat in
the water that is regularly released from the
lowest part of a boiler to free the boiler of
sludge) and flash steam recovery (recovery of
the steam generated from hot process water,
when the pressure required to maintain the hot
process water at temperatures in excess of 373
K(100<C) is suddenly reduced).
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6.4.3.2 Mechanical energy recovery

The recovery in useful mechanical form of
energy that would otherwise be wasted, e.g.
by regenerative braking (g.v.), use of
expansion turbine in place of reducing valve
in a gas transmission and distribution system.

6.4.4 Heat exchanger

Equipment for transferring heat from one fluid
in motion to another without allowing any
direct contact between the two substances.
The heat exchanger may provide for
continuous heat transfer (recuperative heat
exchanger): or it may provide for intermittent
heat transfer (regenerative heat exchanger).
Note Particular cases of heat exchanger are the
heat pipe (a heat exchanger that transfers heat
by the refrigerant cycle, comprising a series of
pipes each containing a wick and refrigerant,
and housed in a split casing) and the thermal
wheel (a heat exchanger that comprises a
cylindrical matrix within a split housing which
rotates slowly through two air streams thus
transferring heat from one to the other).

6.4.5 Materials recycling

The salvage from the waste matter and refuse
occurring in industry, commerce and
households of the material that has been the
result of one or more process steps and the
return of that material to a process, thus saving
the raw material, energy and costs that would
otherwise have been required or incurred to
produce it from the raw materials.

6.4.6 Refuse; waste

Material rejected as of no immediate worth or
left as residue of processes or operations. Such
refuse may be agricultural (i.e. organic waste),
industrial (i.e. containing ferrous and non-
ferrous metals, glass, plastics, etc.),
commercial and household (i.e. urban or
municipal waste).
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6.4.7 Refuse-derived fuel; waste-derived fuel

A fuel that is produced from material that
would otherwise be regarded as worthless, e.g.
methane gas from agricultural waste, oil from
scrap rubber, solid fuel from organic refuse.

6.4.8 Incineration (of refuse or waste)

The ignition and burning of solid, semi-solid,
liquid or gaseous combustible waste matter in
combustion equipment specially designed for
this purpose.

Note The main purpose of incineration is to
reduce the bulk of the waste materials prior to
disposal of the ash residue and to render toxic
materials harmless; a further possibility is to
utilise the heat of the combustion for steam
generation and electricity production; the
products of incineration may also be utilised
in the preparation of fertilisers and as road-
making and construction materials.

6.4.9 Auxiliary firing

The addition of a commercial fuel (oil, gas,
coal) of adequate calorific value to
combustible materials of low calorific value in
order to maintain combustion. Hence
Auxiliary fuel. The term Supplemental fuel
may also be used in the above sense but it has
a wider general meaning.

6.4.10 Mechanical vapour re-compression

A method of re-using latent heat, e.g. in
evaporators, whereby low-pressure vapour or
exhaust steam is raised to a higher pressure by
compression in a turbo-compressor.
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6.5 Terms Relating to Energy Savings Achieved by

Organizational Changes and New Systems
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6.5.1 Substitution

(1) The use of a plant, process, product or
service, requiring less energy, or less of a
certain type of energy, for its operation or
provision than is required under the existing
practice, without reducing the quality required
of the product or service.

(2) The use of a form of energy other than that
conventionally used for a particular process or
service, in cases where technical, economic or
supply considerations make such substitution
advantageous or essential.

Note Both the above cases may on occasion
involve substitution of one form of energy by
relatively greater quantities of other (cheaper,
more abundant or less refined ) forms of
energy.

6.5.2 Total energy system

A system designed to supply and distribute on
a premises the power, heat and refrigeration
requirements of a single building, a complex
of buildings or a factory, based on the input of
a single fuel.

Note The technology is limited, at present,
mainly to systems in which gas or oil
constitute the single fuel input.
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6.5.3 Combined heat and power station;
cogeneration plant
A thermal power station in which all the steam
generated in the boilers passes to
turbogenerators for electricity generation, but
designed so that steam may be extracted at
points on the turbine and/or from the turbine
exhaust as back-pressure steam and used to
supply heat for industrial processes, for
district heating, etc.
Note 1 The electricity and heat supplied are
both main products and the quantities supplied
are complementary; production may be so
regulated that the major output is supplied as
process steam or as electricity, as required.
Note 2 Combined heat and power may also be
obtained from a gas-turbine or internal-
combustion-engine driven electricity
generation plant by recovering waste heat at
the exhaust or elsewhere in the cycle and
utilising it. In this case the heat supplied is a
by-product.

6.5.4 Combined cycle plant
Electricity generating plant comprising a gas-
turbine generator unit whose exhaust gases are
fed to a waste-heat boiler, which may or may
not have a supplementary burner, and the
steam raised by the boiler is used to drive a
steam-turbine generator.
Note There may be variants of the basic cycle
and the fuel gas for the gas-turbine
combustion chamber may be produced in a
coal gasification plant. Other synergistic
combinations of power generating cycles may
also be so classified, e.g. diesel-steam;
mercury-steam; liquid metal-steam; MHD-
steam; gas-organic fluid; steam-organic fluid.
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6.6 Terms Relating to Energy Conservation in

Transport
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6.6.1 Internal combustion cycle

A thermodynamic cycle in which, in the heat
engine, combustion of a fuel takes place
within the cylinder and the products of
combustion form the working medium
effecting the power stroke or drive. Examples
are the petrol, diesel and gas engine. Stratified
charging, pre-chamber injection and lean-burn
techniques are among developments aimed at
improving the efficiency of the internal
combustion engine. Note In normal usage the
term is confined to engines approximating to
the Otto and diesel cycles of operation, but the
internally fired gas-turbine may also be
classed within this category.

6.6.2 External combustion cycle

A thermodynamic cycle in which the hot
products of combustion arising from the
burning of the fuel pass through a boiler or are
otherwise separated from, but in heat
exchange contact with, the working medium
(generally steam or air) that effects the power
stroke or drive in the heat engine. Examples
are steam turbine plant, reciprocating steam
engines, externally fired gas-turbines, Stirling
engines.

6.6.3 Open-cycle engine

A engine in which the working fluid is cycled
through the stages of the heat engine process.
followed by the release of the spent working
fluid to the surroundings after passing through
the last stage of the process.

6.6.4 Closed cycle engine

An engine in which the same working fluid is
cycled through the stages of the heat engine
process and after passing through the final
stage is recycled to the first stage.
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6.6.5 (Engine) Propulsive efficiency

The ratio of the available or net power to the
gross power or the ratio of the net thrust to the
gross thrust, depending on the type of engine
under consideration.

6.6.6 (Engine) Indicated efficiency

The efficiency of the engine based on the
power calculated from an indicator diagram
ignoring pumping or frictional losses.

Note In the case of a reciprocating engine the
indicated efficiency refers to the force acting
on the piston and not that acting on the shaft.

6.6.7 (Engine) Brake power

The effective or useful power developed by a
prime mover or electric motor as measured by
a brake applied to the driving shaft.

6.6.8 (Engine) Gross power

The power measured on the drive shaft after
deduction of the power consumption of the
auxiliaries necessary for its operation but not
allowing for that consumed by the fan, cowl
and radiator and with the manufacturer’s
declared maximum inlet depression and
exhaust back pressure.

6.6.9 (Engine) Net power

The power measured on the drive shaft after
deduction of the power consumption of all the
auxiliaries required for its operation.

6.6.10 Available power

The power measured on the drive shaft after
deduction of the power consumed by the fan
and the auxiliaries required for a particular
application, and with the engine in continuous
operation.

6.6.11 Brake thermal efficiency

The efficiency of an engine reckoned in terms
of brake power. It is given by the ratio of the
energy equivalent of the brake power output to
the energy supplied to the engine.
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6.6.12 Continuously variable transmission

Transmission so controlled that the
transmission ratio is continuously varied so as
to keep the engine always working in a region
of high brake thermal efficiency.

6.6.13 Continuously random transmission

Transmission whose ratio is arbitrarily
controlled insofar as the efficient operation of
the engine is concerned.

6.6.14 Brake mean effective pressure

The average pressure on the piston during the
power stroke of the engine as calculated from
the measurement of brake power or the ratio
of the work done per working cycle
(corresponding to the brake power) to the
engine swept volume. The relationship
between brake power and b.m.e.p. may be
defined as follows:

P=p.L.A.S., in which :

P is brake power in KW,

p isb.m.e.p in KN/m2

L is length of stroke in m,

A is area of cylinder bore in m2

S is cycles per second.

6.6.15 Brake specific fuel consumption

A measure of the quantity of fuel consumed
per unit time per unit brake power.

6.6.16 Engine performance map

A diagrammatic representation of engine
performance taking account of the numerous
factors that affect engine efficiency. Usually
the map is a plot of brake mean effective
pressure against engine speed, superimposed
with contours of equal brake specific fuel
consumption.
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6.6.17 Regenerative braking

A method of braking a vehicle whereby the
energy released in reducing the momentum of
the vehicle is converted into stored energy so
that it can be fed back to the supply system; in
the case of electric trains and trolley buses the
current produced by regenerative braking may
be returned to the supply system without
intermediate storage.

6.6.18 Drag coefficient

A measure of a vehicle’s aerodynamic
resistance to forward motion expressed as a
function of its frontal area and speed of travel.

6.6.19 Rolling resistance

The force required to maintain a vehicle at a
constant speed on level ground neglecting the
aerodynamic resistance, expressed as a
function of the tyre/tire design, vehicle weight
and speed, i.e. the power consumed due to
deformation of the tyres of the vehicle and of
the road surface.

6.6.20 Hybrid vehicles

Vehicles which incorporate two power units
operating on different forms of energy, e.g. an
internal combustion (i.c.) engine running at
near constant speed and high efficiency, that
serves both as automotive power and as a
battery charger, and an electric motor that runs
off the battery. Such automotive power units
may be operated in series or in parallel to
obtain a desired performance. Hybrid vehicles
may also combine i.c. engines and flywheels
or i.c. engines and electric motors fed from
electric power lines.

6.6.21 Payload efficiency

The operating efficiency of an aircraft, vessel
or vehicle, referred to its revenue load
capacity.
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6.6.22 Passenger-kilometre; tonne-kilometre

The transport of one passenger or one tonne
over a distance of one kilometre.

6.6.23 Passenger load factor; tonnage load factor

The ratio of the number of revenue passenger-
kilometres to the number of available seak-
kilometres; the ratio of the number of revenue
tonne-kilometres to the number of tonne-
kilometres of available capacity. The ratio is
expressed as a percentage.

6.6.24 Energy consumption per passenger-

kilometre; energy consumption per tonne-
kilometre

The energy required to convey one passenger
or one tone over one kilometer. The value
varies for each mode of transport in
dependence on the numbers of passengers or
quantities of commodities conveyed, the
distance covered and the passenger or tonnage
load factor; it enables the cost in terms of
energy to be compared as between one mode
of transport and another, e.g. pipeline, tanker,
rail, air, road for the conveyance of (MJ/pkm)
or megajoules per tonne-kilometre (MJ/tkm).

6.6.25 Passenger car fuel consumption test

A test (which may be mandatory) made under
standard conditions on new passenger car
models to determine their fuel consumption
under simulated urban driving conditions and
at specified constant speeds (e.g. 90 and 120
km/h). Fuel consumption is expressed in a
standard unit specified in the testing procedure
(e.g. litres/100 km). Results of the tests are
published to enable comparisons of fuel
consumption to be made.
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6.7 Heat Pumps/Heat Pump Heating Systems
Note The terms listed below are limited to those
applying to electric heat pump plants used for space
heating.
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6.7.1 Heat pump

A device that transfers heat from a low-grade
heat source (cold side).e.g. ground water,
surface water, soil, outdoor air, vented air, to a
working fluid and, by the application of a
higher grade form of energy, e.g. mechanical
energy, raises the temperature or increases the
heat content of the working fluid before
releasing its heat for utilization (hot side).
Note the components of a vapour compression
cycle heat pump are: compressor, compressor
drive, working fluid cycle, including heat
exchangers and expansion valve, auxiliaries,
e.g. crank-case heating, control equipment.

6.7.2 Heat pump plant

A plant comprising a heat pump, the heat
source installation and associated auxiliaries
(see 6.7.1)

6.7.3 Heat pump heating system A heating system

whose essential component, apart from the
heat distribution installation itself, is a heat
ump. Additional equipment could comprise
heat-storage facilities and/or a supplemental
heating system.

Note 1 Classification of plant by thermal
media According to the different media
employed as heat sources and in heat
distribution installations, heat pump plants and
heat pump heating systems may be

classed as follows:

- air/air

- air/water,

- water/air,

- water/water,

- soil/air,

- soil/water.

Note 2 Classification of plant by methods of
operation. Monovalent heat pump heating
system; heat pump heating system without
supplemental heating A system in which the
heat pump alone supplies heat during the
heating season.
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Bivalent heat pump heating system; hybrid
heat pump heating system; heat pump heating
system with supplemental heating A system in
which the heat pump may be supplemented by
other heating equipment (supplemental
heating ) which serves, for example, to meet
or assist in meeting heating demand on
unusually cold days or when the heat pump is
out of commission. The term ‘bivalent’ is
employed because as a rule the supplemental
heating is based on a different supply of
energy from that used to operate the heat
pump. Heat pump operation may be divided
into: Parallel operation. In parallel operation
of a bivalent heat pump plant, heat demand is
met on the majority of heating days by the
heat pump alone. On the few exceptionally
cold heating days, however, in order to meet
peak demand, supplemental heating is
operated in parallel with the heat pump, the
former being based on a different supply of
energy from that employed to operate the heat
pump. Alternative operation In alternative
operation of a bivalent heat pump plant, heat
demand on heating days of low heat demand,
when outdoor temperatures are, say, above
3<C, is met by the heat pump alone, whereas
on heating days when the outdoor temperature
falls, say, below 3C, heat demand is met
solely by the alternative heating equipment,
based on a different supply of energy from
that employed for operating the heat pump.
Note 3 Operating guidelines

In the case of monovalent operation and
bivalent, parallel operation, the heat pump
plant requires to be connected to a
low-temperature heat-distribution system,

e.g. hot water, underfloor heating, whose
maximum inlet temperature does not exceed
55<C. In the case of bivalent, alternative
operation, the heat pump plant may be
connected to any hot-water heating system
(radiators and convectors). New hot-water
heating systems should, where possible, be
designed so that the maximum inlet
temperature does not exceed 70C.

17




6.74 ki E2 B/ 6.7.4 Energy consumption and supply
(3£) s & 674 %2 675 ¥ 2 T Note The definitions and notation in the
PRGN EF RS AR subsections 6.7.4 and 6.7.5 relate to the
& oo vapour compression cycle heat pump.
(3£) L 6.756 L3#is2 3 MAR Note See notation for heat pump after term
5L e 6.7.5.6.
6.7.4.1 & é{ﬁ%}&ﬁ a2 B0 B <o 6.7.4.1 compressor annual energy consumption
FEH ORGSR T 2 The total quantity of energy (energy supplied,
R (RRERL 1.16) BE 0 Weyr see 1.1.6) consumed by the compressor drive
(R 6.74 ) of the heat pump in one year, Weyr(See notes to
6.7.4).
6.742 "HEX K E R EE 6.7.4.2 Auxiliaries annual energy consumption
A EF TR 2 HER G (Aot A The total quantity of energy (energy supplied,
Wophig o NI ITIFIRE ) MR A see 1.1.6) consumed in one year by the
R (Ao ST RER TR b g auxiliaries of the heat pump (e.g. for heating
ol R S ) AT 2 atih (R RE the crankcase, for operating control
BEL 116) B8 > Waxy (L 674 equipment ) and by the heat source equipment
i) o (e.g. for pumping up under-ground water, for
driving an extractor fan), Wausyr (See notes
6.7.4).
6.743 £ R R E R HEE 6.7.4.3 Heat pump plant annual energy consumption
A EFNER o HHRE EERG AT The total quantity of energy (energy supplied,
Er 2wk (khERL 116) 2 F see 1.1.6) consumed in one year by the heat
BARR I R R AARE 0 Wy pump, auxiliaries and heat source equipment
Wyi=WeyrtWauxyr (L 6.7.4 3x) - together comprising the heat pump plant, Wy.
(L) * ik (k) RF & #a A Wy =WeyrtWauxyr (S€€ Notes to 6.7.4).
fie A SURBR K Z R ALET LA Note The quantity of energy consumed by the
&g FE oo circulating pumps or auxiliaries of the heat
distribution system may not be included.
6.744 £ R F E BB G Foa 6.7.4.4 Annual useful heat supplied by heat pump
FEDBARPERZF AN RT plant
Qu (L 9742 3% ) o The quantity of useful heat supplied by the
heat pump plant in one year, Qyr (See notes to
6.7.4).
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6.7.5 Operating characteristics
6.7.5.1 Coefficient of performance of heat pump

plant

The ratio of the rate of useful heat output
supplied to the total power input required by
the heat pump plant, Cp; reference conditions
should be specified.

(see Notes to 6.7.4).

Note If coefficient of performance is
calculated for the heat pump alone, this should
be indicated.

6.7.5.2 Annual compressor utilization period The

ratio of the total quantity of energy (energy
supplied, see 1.1.6) consumed by the
compressor drive of the heat pump, to its
power consumption when operating at its
nominal or rated capacity, over a one year
period, in terms of hours per year, Tcyr

_ Vchr

TC}/T - Pcm

(see bites to 6.7.4).

6.7.5.3 Annual heat pump plant utilisation period

The ratio of the total quantity of energy
(energy supplied, see 1.1.6) consumed by the
heat pump plant to the power consumption
when the heat pump plant is operation at
maximum capacity, over a

one-year period, in terms of hours per year,

_ Wor

Tmax -
yr P
max

(see notes to 6.7.4).
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6.7.5.4 Annual heat pump coefficient of

performance The ratio of the useful heat
supplied by the heat pump to the total quantity
of energy (energy supplied, see 1.1.6)
consumed by the heat pump compressor drive,
over a one-year period, Cphpyr
thpyr

Vl/cyr
(see notes to 6.7.4).

Conpyr =

6.7.5.5 Annual heat pump plant coefficient of

performance The ratio of the useful heat
supplied by the heat pump plant to the total
quantity of energy (energy supplied, see 1.1.6)
consumed by the heat pump plant,

over a one-year period, Cpyr

Qr

W,

(see notes to 6.7.4).

Cpyr =

6.7.5.6 Annual heat pump plant coefficient of

performance (referred to primary energy
input) The ratio of the total useful heat
supplied by the heat pump plant to the total
quantity of primary energy consumed, over a
one-year period, for the case of :

(1) a heat pump plant without supplemental
heating or monovalent heat pump plant

Coyr = %
yr
(2) a heat pump plant with supplemental
heating or bivalent heat pump plant
G = gyr _ Weyr * Cpnpyr + Qiyr
yr /MWy + CVier ~ Vyr
Note This variant of the coefficient of
performance is to enable comparison to be
made of primary energy requirements and
cannot be regarded as constituting an
economic or policy assessment of the primary
energy utilised, inasmuch as factors such as
import dependence, market (situation,

environmental impact, etc., are not)considered
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in the comparative evaluation of different heat
pump heating systems such factors require to
be taken into account.

Notation for subsections 6.7.4 and 6.7.5 aux =
auxiliaries

C=compressor

Cp =coefficient of performance of heat pump
plant

Cpnp =coefficient of performance of heat pump
alone

CVret =net calorific value of supplemental
heating fuel

E=primary energy input to heat pump plant
hp=heat pump excluding heat source
equipment

max=maximum

n=nominal or rated capacity p=power input to
heat pump plant

Pc =power input to compressor

Q=useful heat supplied by heat pump plant
Qs=useful heat supplied by supplemental
heating

Qn=useful heat supplied by heat pump plus
supplemental heating

Qnp=useful heat supplied by heat pump

alone

g=rate of supply of useful heat by heat

pump plant

T=period in hours referred to heat pump

plant

Tc=period in hours referred to compressor
V=volume or weight of supplemental

heating fuel

W=energy consumed by heat pump plant

W =energy consumed by compressor drive
Waux=energy consumed by auxiliaries yr=year
n=Thermal efficiency of the conversion of
primary fossile fuel in electricity (in the

case of electric heat pumps)
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