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Keeping Standards up-to-date

Standards are living documents which reflect progress in science, technology and
systems. To maintain their currency, all Standards are periodically reviewed, and
new editions are published. Between editions, amendments may be issued. Standards
may also be withdrawn. It is important that readers assure themselves they are using
a current Standard, which should include any amendments which may have been
published since the Standard was purchased.

Detailed information about joint Australian/New Zealand Standards can be found by
visiting the Standards Web Shop at www.saiglobal.com.au or Standards New Zealand
web site at www.standards.co.nz and looking up the relevant Standard in the on-line
catalogue.

For more frequent listings or notification of revisions, amendments and withdrawals,
Standards Australia and Standards New Zealand offer a number of update options.
For information about these services, users should contact their respective national
Standards organization.

We also welcome suggestions for improvement in our Standards, and especially
encourage readers to notify us immediately of any apparent inaccuracies or
ambiguities. Please address your comments to the Chief Executive of either
Standards Australia or Standards New Zealand at the address shown on the back
cover.

This Standard was issued in draft form for comment as DR 102471.
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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee
EL-056, Room Air Conditioners.

The objective of this Standard is to provide a method of testing and calculating the seasonal
performance factor of equipment using temperature bin distributions modified for Australian and New
Zealand conditions.

This Standard is an adoption with national modifications and has been reproduced from ISO 16358-
2:2013, Air-cooled air conditioners and air-to-air heat pumps—Testing and calculating methods for
seasonal performance factors, Part2: Heating seasonal performance factor, and its
Corrigendum 1:2013, which has been added immediately after the main source text. ISO 16358-3 has
been varied as indicated to take account of Australian/New Zealand conditions. The modifications are
specified in Appendix ZZ.

As this Standard is reproduced from an International Standard, the following applies:
(a)  In the source text ‘this part of ISO 16358’ should read ‘this Australian/New Zealand Standard’.
(b) A full point substitutes for a comma when referring to a decimal marker.

References to International Standards should be replaced by references to Australian or
Australian/New Zealand Standards, as follows:

Reference to International Standard Australian/New Zealand Standard

ISO AS/NZS

5151 Non-ducted air conditioners and heat 3823 Performance of electrical appliances—
pumps—Testing and rating for Airconditioners and heat pumps
performance

3823.1.1 Part 1.1: Non-ducted airconditioners and
heat pumps—Testing and rating for
performance (ISO 5151:2010, MOD)

13253  Ducted air-conditioners and air-to-air 3823.1.2 Part 1.2: Ducted airconditioners and air-
heat pumps—Testing and rating for to-air heat pumps—Testing and rating
performance for performance

(ISO 13253:2011, MOD)

15042  Multiple split-system air-conditioners 3823.1.4 Part 1.4: Multiple split-system
and air-to-air heat pumps—Testing and airconditioners and air-to-air heat
rating for performance pumps—Testing and rating for
performance (ISO 15042:2011, MOD)

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the application of
the annex or appendix to which they apply. A ‘normative’ annex or appendix is an integral part of a
Standard, whereas an ‘informative’ annex or appendix is only for information and guidance.
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AUSTRALIAN/NEW ZEALAND STANDARD

Performance of electrical appliances—Air conditioners and heat
pumps

Part 4.2:
Air-cooled air conditioners and air-to-air heat pumps—Testing and

calculating methods for seasonal performance factors—Heating seasonal
performance factor (ISO 16358.2:2013, (MOD))

1 Scope

1.1 ThispartofISO 16358 specifies the testing and calculating methods for seasonal performance factor
of equipment covered by [SO 5151, ISO 13253 and ISO 15042. For the purposes of this part of ISO 16358,
it is assumed that any make-up heating will be provided by electric heaters running concurrently with
the heat pump.

1.2 ThispartofISO 16358also specifies the seasonal performance test conditions and the corresponding
test procedures for determining the seasonal performance factor of equipment, as specified in 1.1, under
mandatory test conditions and is intended for use only in marking, comparison, and certification purposes.

1.3 This part of ISO 16358 does not apply to the testing and rating of:

a) water-source heat pumps or water-cooled air conditioners;

b) portable units having a condenser exhaust duct;

c) individual assemblies not constituting a complete refrigeration system; or

d) equipment using the absorption refrigeration cycle.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO 5151, Non-ducted air conditioners and heat pumps — Testing and rating for performance
ISO 13253, Ducted air-conditioners and air-to-air heat pumps — Testing and rating for performance

IS0 15042, Multiplessplit-system air-conditioners and air-to-air heat pumps — Testing and rating for performance

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 5151, ISO 13253, ISO 15042
and the following apply.

3.1
defined heating load, Ly
heat defined as heating demand for a given outdoor temperature
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3.2

make-up heating

electric heat required to cover the deficiency of the heating capacity delivered by the heat pump for
the heating load

3.3

heating seasonal total load

HSTL

total annual amount of heat, including make-up heat, which isadded to the indoor air when the equipment
is operated for heating in active mode

3.4

heating seasonal energy consumption

HSEC

total annual amount of energy consumed by the equipment, including make-up heat, when it is operated
for heating in active mode

3.5

heating seasonal performance factor

HSPF

ratio of the total annual amount of heat that the equipment, including make-up heat, can add to the
indoor air when operated for heating in active mode to the total annual amount of energy consumed by
the equipment during the same period

3.6

part load factor

PLF

ratio of the performance when the equipment is cyclically operated to the performance when the
equipment is continuously operated, at the same temperature and humidity conditions

3.7
degradation coefficient, Cp
coefficient that indicates efficiency loss caused by cyclic operation

3.8
fixed capacity unit
equipment which does not have possibility to change its capacity

Note 1 to entry: to entry This definition applies to each cooling and heating operation individually.

3.9
two (2)-stage capacity unit
equipment where the capacity is varied by two steps

Note 1 to entry: This definition applies to each cooling and heating operation individually.

3.10
multi-stage capacity unit
equipment where the capacity is varied by 3 or 4 steps

Note 1 to entry: This definition applies to each cooling and heating operation individually.

3.11
variable capacity unit
equipment where the capacity is varied by five or more steps to represent continuously variable capacity

Note 1 to entry: This definition applies to each cooling and heating operation individually.
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3.12

heating full-load operation

operation with the equipment and controls configured for maximum continuous refrigeration capacity
at H1 condition

Note 1 to entry: Unless otherwise regulated by the automatic controls of the equipment, all indoor units and
compressors shall be functioning.

3.13
heating extended-load operation
operation of the equipment at maximum continuous refrigeration capacity at H2 condition

Note 1 to entry: Unless otherwise regulated by the automatic controls of the equipment, all indoor units and
compressors shall be functioning.

3.14
minimum-load operation
operation of the equipment and controls at minimum continuous refrigeration capacity

Note 1 to entry: All indoor units shall be functioning

3.15
standard heating full capacity
heating capacity at H1 at full-load operating condition

3.16
standard heating full power input
electric power input at H1 at full-load operating condition

3.17
standard heating half capacity
capacity which is 50 % of heating full capacity at H1 condition with all indoor units functioning

3.18

standard heating half power input

electric power input when operated at 50 % of heating full capacity at H1 condition with all indoor
units functioning

3.19
standard heating minimum capacity
capacity which is minimum heating capacity at H1 condition at the minimum-load operation

3.20

standard heating minimum power input

electric power input when operated at minimum heating capacity at H1 condition at the minimum-
load operation

3.21
standard heating extended capacity
heating capacity when operated at H2 condition at the extended-load operation

3.22
standard heating extended power input
electric power input when operated at H2 condition at the extended-load operation

3.23

total heating seasonal performance factor

THSPF

ratio of the total annual amount of heat that the equipment, including make-up heat, can add to the indoor
air to the total annual amount of energy consumed by the equipment, including the active, inactive and
disconnected modes
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3.24
active mode

mode corresponding to the hours with a heating demand of the building and whereby the heating
function of the unit is switched on

3.25

inactive mode

mode corresponding to the hours when the unit is not operating to meet heating demand

Note 1 to entry: This mode may include the operation of a crankcase heater.

3.26

disconnected mode
mode corresponding to the hours when the unitis electrically disconnected from the main power supply

Note 1 to entry: Power consumption is zero.

4 Symbols
Symbol Description Unit

CHSE heating seasonal energy consumption (HSEC) Wh

Cop (t) heating coefficient of performance (COP) at continuous outdoor tempera- W/W
turet

Cop (&) heating coefficient of performance (COP) at outdoor temperature t; wW/W

Cop, ext (tn) heating coefficient of performance (COP) when heating load is equal to non- | W/W
frosting range heating extended capacity

Cop, ext, f (tf) heating coefficient of performance (COP) when heating load is equal to frost-| W/W
ing range heating extended capacity

Cop, fe (&) heating coefficient of performance (COP) in non-frosting variable operation | W/W
between full and extended capacity at outdoor temperature t;

Cop, fe, f (tj) heating coefficient of performance (COP) in frosting variable operation wW/W
between full and extended capacity at outdoor temperature t;

Cop, ful (ta) heating coefficient of performance (COP) when heating load is equal to non- | W/W
frosting range heating full capacity

Cop, ful, f (tg) heating coefficient of performance (COP) when heating load is equal to frost-| W/W
ing range heating full capacity

Cop, haf (td) heating coefficient of performance (COP) when heating load is equal to non- | W/W
frosting range heating half capacity

Cop, haf, f (te) heating coefficient of performance (COP) when heating load is equal to frost-| W/W
ing range heating half capacity

Cop, nf (&) heating coefficient of performance (COP) in non-frosting variable operation | W/W
between half and full capacity at outdoor temperature t;

Cop, nf, £ (8) heating coefficient of performance (COP) in frosting variable operation wW/W
between half and full capacity at outdoor temperature t;

Cop, mh (&) heating coefficient of performance (COP) in non-frosting variable operation | W/W
between minimum and half capacity at outdoor temperature t;

Cop, mhf () heating coefficient of performance (COP) in frosting variable operation wW/W
between minimum and half capacity at outdoor temperature ¢

Cop, min (£q) heating coefficient of performance (COP) when heating load is equal to non- | W/W
frosting range heating minimum capacity
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Symbol Description Unit
Cop, min,f (tr) heating coefficient of performance (COP) when heating load is equal to frost-| W/W
ing range heating minimum capacity
Fusp heating seasonal performance factor (HSPF) -
Fpy (&) part load factor (PLF) at outdoor temperature ¢; -
FrtHsp total heating seasonal performance factor (THSPF) -
LysT heating seasonal total load (HSTL) Wh
Ln(t;) defined heating load at outdoor temperature ¢; w
n number of temperature bins -
nj bin hours h
PO heating power input calculated by equation of P(tj) at continuous outdoor W
temperature t
P(t;) heating power input applicable to any capacity at outdoor temperature ¢ w
Pext(£5) non-frosting range heating extended power input at outdoor temperature t; w
Pext(-7) heating extended power input at outdoor temperature -7 °C w
Pext(2) calculated heating extended power input at outdoor temperature 2 °C w
Pext, £(t;) frosting range heating extended power input at outdoor temperature t; w
Pext, £(2) heating extended power input at H2 temperature condition w
Pre(t;) heating power input in variable operation between full and extended capac- w
ity at outdoor temperature 5]
Pryi(t)) non-frosting range heating full power input at outdoor temperature ¢; w
Prui(7) heating full power input at H1 temperature condition w
Prai(=7) heating full power input at outdoor temperature -7 °C w
Prui(2) calculated heating full power input at outdoor temperature 2 °C w
Pry), £(t;) frosting range heating full power input at outdoor temperature ¢ w
Pruy, £(2) heating full power input at H2 temperature condition w
Phat(t)) non-frosting range heating half power input at outdoor temperature ¢; w
Phat(7) heating half power input at H1 temperature condition w
Phat(-7) heating half power input at outdoor temperature -7 °C w
Phat(2) calculated heating half power input at outdoor temperature 2 °C w
Phaf, £(t)) frosting range heating half power input at outdoor temperature ¢ w
Phat, £(2) heating half power input at H2 temperature condition w
Phe(t5) heating power input in variable operation between half and full capacity at w
outdoor temperature t;
Pe(t)) heating power input in second stage cyclic operation between minimum and w
full capacity at outdoor temperature ¢;
Pmn(t) heating power input in variable operation between minimum and half w
capacity at outdoor temperature t;
Prin(t5) non-frosting range heating minimum power input at outdoor temperature t; w
Pmin(7) heating minimum power input at H1 temperature condition w
Prin(-7) heating minimum power input at outdoor temperature -7 °C w
Pmin(2) calculated heating minimum power input at outdoor temperature 2 °C w
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Symbol Description Unit
Prin, £(85) frosting range heating minimum power input at outdoor temperature ¢; \W%
Pmin, £(2) heating minimum power input at H2 temperature condition w
Pry (t)) make-up heating energy at outdoor temperature t; Wh
t general continuous outdoor temperature °C
tj outdoor temperature corresponding to each temperature bin °C
ta outdoor temperature when heating load is equal to non-frosting range heat- °C

ing full capacity
tq outdoor temperature when heating load is equal to non-frosting range heat- °C
ing half capacity
te outdoor temperature when heating load is equal to frosting range heating °C
half capacity
tr outdoor temperature when heating load is equal to frosting range heating °C
extended capacity
tg outdoor temperature when heating load is equal to frosting range heating °C
full capacity
th outdoor temperature when heating load is equal to non-frosting range heat- °C
ing extended capacity
tq outdoor temperature when heating load is equal to non-frosting range heat- °C
ing minimum capacity
tr outdoor temperature when heating load is equal to frosting range heating °C
minimum capacity
X () ratio of load to capacity at outdoor temperature ¢; -
Xee (6) ratio of excess capacity over load to capacity difference between full and B
fe 1% extended capacity at outdoor temperature t;
ratio of excess capacity over load to capacity difference between half and
Xnf (&) : . -
full capacity at outdoor temperature t;
Xt () ratio of excess capacity over load to capacity difference between minimum B
mf U] and full capacity at outdoor temperature t;
X (&) ratio of excess capacity over load to capacity difference between minimum
mh 5] and half capacity at outdoor temperature ¢
"0 heating capacity calculated by equation of ¢ (tj) at continuous outdoor tem- W
perature t
¢ (&) heating capacity applicable to any capacity at outdoor temperature t; w
Pext(t;) non-frosting range heating extended capacity at outdoor temperature t; w
Gext(=7) heating extended capacity at outdoor temperature -7 °C w
Pext(2) calculated heating extended capacity at outdoor temperature 2 °C w
Pext, £(t) frosting range heating extended capacity at outdoor temperature t; w
Pext, £(2) frosting range heating extended capacity at H2 temperature condition \W%
orul(ty) non-frosting range heating full capacity at outdoor temperature ¢ w
bru1(7) heating full capacity at H1 temperature condition w
brul(-7) heating full capacity at outdoor temperature -7 °C w
drul(2) calculated heating full capacity at outdoor temperature 2 °C w
orul, £(t5) frosting range heating full capacity at outdoor temperature ¢; w
drul, £(2) frosting range heating full capacity at H2 temperature condition
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Symbol Description Unit
¢naf (&) non-frosting range heating half capacity at outdoor temperature t; w
bnar(7) heating half capacity at H1 temperature condition w
Gnat(=7) heating half capacity at outdoor temperature -7 °C w
¢dnar(2) calculated heating half capacity at outdoor temperature 2 °C w
®naf, £(t;) frosting range heating half capacity at outdoor temperature t; w
®naf, £(2) frosting range heating half capacity at H2 temperature condition w
®min(t) non-frosting range heating minimum capacity at outdoor temperature t; w
¢min(7) heating minimum capacity at H1 temperature condition w
Gmin(-7) heating minimum capacity at outdoor temperature -7 °C w
dmin(2) calculated heating minimum capacity at outdoor temperature 2 °C w
®min, f (&) frosting range heating minimum capacity at outdoor temperature t; w
®min, £(2) frosting range heating minimum capacity at H2 temperature condition w
5 Tests
5.1 General

These tests are additional to those in ISO 5151, ISO 13253 and ISO 15042.

The accuracy of the instruments used for tests shall conform to the test methods and uncertainties of
measurements specified in ISO 5151, ISO 13253 and ISO 15042.

5.2 Test conditions

Temperature and humidity conditions as well as default values for calculation shall be as specified in Table 1.

Accessed by MONASH UNIVERSITY LIBRARY on 12 Jun 2015 (Document currency not guaranteed when printed)

Documents

Document Sharing Hub
COPYRIGHT

Full document details: AS NZS 3823.4.2-2014


http://www.avadocuments.com/doc/as-nzs-3823-4-2-2014
http://www.avadocuments.com/doc/as-nzs-3823-4-2-2014

Accessed by MONASH UNIVERSITY LIBRARY on 12 Jun 2015 (Document currency not guaranteed when printed)

AS/NZS 3823.4.2:2014

Table 1 — Temperature and humidity conditions and default values for heating

Test Characteristics Fixed | WO~ | Multi- |y, ioble | Defaultvalue
stage | stage
Standard heating Full capacity ¢ru(7) (W) . . . .
capacity Full power input Pgy1(7) (W)
Indoor DB 20°C Half capacity ¢naf(7) (W)
R — — ] ]
WB 15 °C Max. Half power input Ppa¢(7) (W)
Outdoor DB 7°C Minimum capacity ¢min(7) (W)
o — | | o o
WB6°C Minimum power input Ppin(7) (W)
Extended capacity ¢ext,f(2) (W)
— — ma ma
Extended power input Pext f(2) (W)
Low temperature Calculated extended capacity ¢ext(2) (W) B _ b b 1,12¢ext,f(2)
heating capacity Calcul'd extended power input Pext(2) (W) 1,06Pext.£(2)
Indoor DB 20°C Full capacity pru1,e(2) (W) Prui(2)/1,12d
o mC mC Dac Dac
WB 15°C Max. Full power input Py £(2) (W) Pru1(2)/1,06d
Outdoor DB 2°C Half capacity @har f(2) (W) Pha(2)/1,124
o —_— J— ocC oc
WB1°C Half power input Ppag £(2) (W) Phat(2)/1,06d
Minimum capacity ¢pmin,f(2) (W) Pmin(2)/1,12d
— oc J— J—
Minimum power input Pmin,f(2) (W) Pmin(2)/1,06d
Extended capacity ¢ext(-7) (W) 0,734 ¢ext(2)
— — ) o
Extra-low tempera- Extended power input Pext(-7) (W) 0,877Pext(2)
ture heating capacity | full capacity ¢ful(-7) (W) 0,64¢brul(7)
. o o o o
Indoor DB 20°C Full power input Pgy1(-7) (W) 0,82Py1(7)
WB 15°C Max. Half capacity ¢nat(-7) (W) 0,64¢hat(7)
i —_ — o o
Outdoor DB ~7°C Half power input Ppae(-7) (W) 0,82Phat(7)
WB -8°C Minimum capacity ¢min(-7) (W) 0,64¢min(7)
Minimum power input Pmyin(=7) (W) 0,82Pnin(7)
Cyclic heating Full capacity o — — — 0,25
Indoor DB 20°C Degradation Half capacity — — o — 0,25
WB 15°C Max. coefficient
Outdoor DB 7°C Cp Minimum capacity — o o — 0,25
WB 6°C

B required test.

O optional test.

[] testrequired when there is not an extended mode.

a  When the equipment has an extended mode, low temperature extended capacity measurement is mandatory and low
temperature full capacity measurement is optional. When the equipment has not an extended mode, low temperature full

capacity measurement is mandatory.

b This value shall be calculated using default value.

¢ When this value is measured, ¢x(2) and/or Px(2) shall not be calculated from this value, but the equations in footnote d

shall be used instead.

d The following two equations apply to the full capacity, half capacity and minimum capacity data when ¢y ¢(2) and Px ¢(2)

are calculated:

¢, (2)=9,(-7)+

9,(7)-9,(-7)
= (
7-(=7)

P
2-(-7)), P(2)=P (-7)+—=
7-(-7)

(1)-P,(-7) «(

2-(-7)

NOTE Voltage(s) and frequency(ies) shall be as given in the three referenced standards.
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5.3 Test methods

5.3.1 Standard heating capacity tests

The standard heating capacity tests shall be conducted in accordance with Annex A of ISO 5151 and
Annex B of ISO 13253 and ISO 15042. The heating capacity and effective power input shall be measured
during the standard heating capacity tests.

The half capacity test shall be conducted at 50 % of full load operation. The test tolerance shall be £ 5 %
of full load capacity for continuously variable equipment. For multi-stage equipment, if 50 % capacity is
not achievable, then the test shall be conducted at the next step above 50 %.

The minimum capacity test shall be conducted at the lowest capacity control setting which allows
steady-state operation of the equipment at the given test conditions.

If the minimum capacity tests are conducted, but if the required uncertainty of measurement specified
in ISO 5151, ISO 13253 and ISO 15042 cannot be achieved, the alternative method of calculation shall be
used. (Refer to 6.6.4 and 6.7.4.)

The manufacturer shall provide information on how to set the capacity if requested by the testing
laboratories.

5.3.2 Low temperature heating capacity test

The low temperature heating capacity test shall be conducted at H2 condition in accordance with
Annex A of ISO 5151 and Annex B of ISO 13253 and ISO 15042. The heating capacity and effective power
input shall be measured during the low temperature heating capacity test.

The half capacity test shall be conducted at 50 % of full load operation. The test tolerance shall be £ 5 %
of full load capacity for continuously variable equipment. For multi-stage equipment, if 50 % capacity is
not achievable, then the test shall be conducted at the next step above 50 %.

The minimum capacity test shall be conducted at the lowest capacity control setting which allows
steady-state operation of the equipment at the given test conditions.

If the minimum capacity tests are conducted, but if the required uncertainty of measurement specified
in ISO 5151, ISO 13253 and ISO 15042 cannot be achieved, the alternative method of calculation shall be
used. (Refer to 6.6.4 and 6.7.4.)

The manufacturer shall provide information on how to set the capacity if requested by the testing
laboratories.

5.3.3 Extra-low temperature heating capacity test

The extra-low temperature heating capacity test shall be conducted at H3 condition in accordance
with Annex A of ISO 5151 and Annex B of ISO 13253 and ISO 15042. The heating capacity and effective
power input shall be measured during the extra-low temperature heating capacity test. If the test is not
conducted, default values as given in Table 1 shall be used.

The half capacity test shall be conducted at 50 % of full load operation. The test tolerance shall be £ 5 %
of full load capacity for continuously variable equipment. For multi-stage equipment, if 50 % capacity is
not achievable, then the test shall be conducted at the next step above 50 %.

The manufacturer shall provide information on how to set the capacity if requested by the testing
laboratories.

5.3.4 Cyclic heating test

The cyclic heating test shall be conducted in accordance with Annex C. If the test is not conducted,
default values as given in Table 1 shall be used.
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6 Calculations

6.1 Heating seasonal performance factor (HSPF) and total heating seasonal perfor-
mance factor (THSPF)

Heating seasonal performance factor (HSPF), Fysp, of the equipment shall be calculated by Formula (1).
L
Fysp =—121 (1)
In case of calculating the total heating seasonal performance factor (THSPF), refer to Annex B.

6.2 Defined heating load

The defined heating load shall be represented by a value and the assumption that it is linearly changing
depending on the change in outdoor temperature.

Defined heating load which shall be used is shown in Table 2.

Table 2 — Defined heating load

Parameter Load zero (0) Load 100 %
Heating load (W) 0 0,82 x ¢pry1(H1)
Temperature(°C) to t100

where t10¢ is the outdoor temperature at 100 % load and ¢g is the outdoor temperature at 0 % load.
Reference values of defined heating load to be used shall be as follows:

to=17°Cand t190 =0 °C
In case of setting other heating load, refer to the setting method as described in Annex D.

Defined heating load Ln(t;j) at outdoor temperature tj, which is necessary to calculate heating seasonal
performance factor, shall be determined by Formula (2).

Osu(t100)x(to —t;)
(to —t100)

where ¢ry1(t100) is the heating capacity at t1gg at full-load operating conditions.

Ly(t;)=

(2)

Ratio of the heating operational capacity at 0 °C in non-frosting condition to the standard heating
capacity at 7 °C is assumed to be 0,82.

6.3 Outdoor temperature bin distribution for heating

Value of outdoor temperature and bin hours differ from region to region. If bin hours is set to a certain value
for a certainregion, the integrated value of heatingload and electric energy consumption can be determined.

Table 3 shows the reference outdoor temperature bin distribution.
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Table 3 — Reference outdoor temperature bin distribution for heating

Bin number j 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Outdoor tem- -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3
perature ¢ °C

Fractional bin 0 0 0 0 0 0 0 0 0 0,001 | 0,005 | 0,012 | 0,024 | 0,042
hours

Bin hours n; ni ny n3 na ns ne ny ng ng nio ni niy ni3 ni4
Reference bin 0 0 0 0 0 0 0 0 0 4 15 33 68 119
hours (nj) h

Bin number j 15 16 17 18 19 20 21 22 23 24 25 26 27 Total
Outdoor tem- 4 5 6 7 8 9 10 11 12 13 14 15 16

perature tj °C

Fractional bin | 0,059 | 0,070 | 0,082 | 0,087 | 0,091 | 0,092 | 0,091 | 0,085 | 0,075 | 0,067 | 0,053 | 0,038 | 0,027

hours

Bin hours nj nis nie niz nig nig n20 n21 nz2 nz3 n24 nzs n26 nz7
Reference bin 169 200 234 250 260 265 260 245 215 192 151 110 76 2866
hours (nj) h

Bin hours of each outdoor temperature may be calculated by multiplying the fractional bin hours by the
total annual heating hours if the fractional bin hours are applicable.

In case of setting other outdoor temperature bin distribution, refer to the setting method as described
in Annex D.

6.4 Heating seasonal characteristics of fixed capacity units

Operational performance at each test, which is necessary to calculate the heating seasonal performance
factor, shall be in accordance with Table 1.

6.4.1 Capacity characteristics against outdoor temperature

Frosting occurs in a range of outdoor temperature from 5,5 °C to -7 °C. It is assumed that decrease rates
in heating capacity and electric power input due to defrost operation are the biggest when operated at
5,5 °C, then become smaller as outdoor temperature goes down, and reach zero (0) at =7 °C.

a) In case that outdoor temperature is in non-frosting temperature range (tj < -7°C or 5,5°C < t;j):

Capacity ¢ful(tj) (W) of the equipment when it is operated for heating at outdoor temperature t;
shall linearly change depending on outdoor temperatures in the non-frosting temperature range, as
shown in Figure A.1 in Annex A, and be determined by Formula (3).

O (7)— 51 (=7) o
7-(=7)

(£;-(=7) 3)

Oru(t;) =g (=7)+

b) In case that outdoor temperature is in frosting temperature range (-7°C < tj < 5,5°C):

Capacity ¢rulf(tj) (W) of the equipment when it is operated for heating at outdoor temperature
tj shall linearly change depending on outdoor temperatures in the frosting temperature range, as
shown in Figure A.1 in Annex A, and be determined by Formula (4).

Drr £ (2)— Pgiy (=7) y
2—-(-7)

Prur e (€)= 05 (-7)+ (£;-(=7) )

6.4.2 Power input characteristics against outdoor temperature
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a) Electric power input Pgy(t)) (W) of the equipment when it is operated for heating at outdoor
temperature tj shall linearly change depending on outdoor temperatures in the non-frosting
temperature range, as shown in Figure A.1 in Annex A, and be determined by Formula (5).

Priy (7) =P (=7)
7-(=7)

Prur ()= P (=7)+ (£;--7) (5)

b) Electric power input Pry), £(tj) (W) of the equipment when it is operated for heating at outdoor
temperature tjshall linearly change depending on outdoor temperatures in the frosting temperature
range, as shown in Figure A.1 in Annex A, and be determined by Formula (6).

Pgy £(2)— Pgy (=7) .
2—-(-7)

Pr¢ (t5)= P (=7)+ (£;-(=7) ©6)

6.4.3 Calculation of heating seasonal total load (HSTL)
Heating seasonal total load (HSTL), LysT, shall be calculated by Formula (7).
n
Lyst =2Lh(tj)xnj (7)
j=1
6.4.4 Calculation of heating seasonal energy consumption (HSEC)

Heating seasonal energy consumption (HSEC), Cysg, shall be determined using Formula (8) from the
total sum of heating energy consumption at each outdoor temperature t;.

Chse =iX(tj)XP(tj)an +iPRH(tj)X"j (8)
Fpy,(t;) p

j=1

When load is rather large as compared to heating capacity, make-up heating by the electric heater
shall be added.

Operation factor X(t;) shall be calculated by Formula (9).

Accessed by MONASH UNIVERSITY LIBRARY on 12 Jun 2015 (Document currency not guaranteed when printed)
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