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Draft for Public Comment
STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Committee ME-086—Commercial Airconditioning Equipment

DRAFT

Australian/New Zealand Standard
Liquid-chilling packages using the vapour compre
Part 1.1: Method of rating and testing for perfa

(To be AS/NZS 4776.1.1;200X)

This draft was prepared by the Joi andards Australia/Standards New Zealand

Committee ME-086, Commercial Air

Comment on the draft is invited from pe
It would be appreciated if those submitti
the inside front cover.

This document is a draft A ,
the light of comment eceived.
Standard until finally issu such |

is not to\ be rega ed as an Australian/New Zealand
by Standards Australia/Standards New Zealand.
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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand
Committee ME-086, Commercial Air Conditioning. It is based on 1SO document
PWD 19298-1, Liquid-chilling packages using the vapour compression cle,
Part 1. Method for rating for performance. Other documents in the series of Staridards for
air conditioning chillers are—

Part 1.2: Method for rating and testing for performance—Testing
Part 2:

of a Standard, whereas an ‘informative’ appendi for information and guidance.
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Australian/New Zealand Standard

Liquid-chilling packages using the vapour compression cycle

Part 1.1: Method of rating and testing for performance—Rating

1 SCOPE

condensers and can be supplied with or without water pu
within the following capacity ranges:

Capacity ré\ge, kW\/

COP rating Iﬁi\v rating/
Water cooled |  110-3500 250-3500
Air cooled 0-600* 250600

NOTE: * or higher,

(a
(b)
(©)

ARI
550/590 Water chilling packages using the vapour compression cycle

4 DEFINITIONS
For the purposes of this Australian Standard, the following definitions apply:
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4.1 Air-cooled condenser

A refrigeration system component that condenses refrigerant vapour by rejecting heat to air
circulated over its heat transfer surface causing arisein the air temperature. Desuperheating
and sub-cooling of the refrigerant may occur as well.

4.2 Bubble point
Refrigerant liquid saturation temperature at a specified pressure (°C).

4.3 Coefficient of performance (COP)

A ratio of the cooling capacity in kW to the total power input (as defined in Clause4.16) in
kW (kW/kW). This represents the efficiency of the liquid chilling package at specific rati
conditions.

4.4 Condenser rejection capacity

The heat removed by the heat transfer medium of the condensger per unit of time (kW).

4.5 Cooling capacity

4.7 Effective COP

A ratio of the effective cooling capacit
integral pumps (KW/kW).

4.8 Effective cooling capacity

For units with integral pu
the pumps.

4.9 Evaporator

4.13 Liquid refrigerant temperature
Temperature of the refrigerant entering the expansion device (°C).
4.14 Part-load value (PLV)

A single number figure expressing part-load efficiency for chillers on the basis of weighted
average operation at various partial load capacities and specific ambient conditions.
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4.14.1 Integrated part-load value (IPLV)

A single number part-load efficiency figure for chillers calculated per the method described
in this Standard at standard rating conditions defined in Clause 5.2.

4.14.2 Non-standard part-load value (NPLV)

A single number part-load efficiency figure for chillers calculated per the method described
in this Standard at conditions other than conditions defined in Clause 5.2.

4.15 Saturated discharge temperature

For single component and azeotropic refrigerants, it is the saturg

(a
(b)

(©)
(d)

Water-cooled condensers:

Entering condenser water teMPErature ..........cevieeeeieeeiiiiiiie e e e 18 to 40°C.
(c) Air-cooled condensers:

Entering condenser air-dry-bulb temperature ..., 13to 52°C.
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5.4 Part-load rating

Water-chilling packages, which are capable of capacity reduction shall be rated at 100%
and at each step of capacity reduction provided by the refrigeration system(s) as published
by the manufacturer.

Part-load ratings points shall be based on the conditions defined in Table 2 for IPLV and
NPLV.

5.4.1 Determination of part-load performance

For water-chilling packages covered by this Standard, the IPLV or NPLV sghall be
calculated as follows:

(@) Determine the part-load energy efficiency at 100%, 75%, 50% a
the conditions specified in Table 2.

(b) Usethefollowing equation to calculate the IPLV or NP
0.01A + 0.42B + 0.45C + 0.12D
where
A = COP at 100% load
B = COP at 75% load
C = COP at 50% load
D = COPat 25% load

Note that the part load rating conditions ar
defined in Table 2.

elief conditions

STANDARD RATING CO

Mod > L\ Liquid-égoled Air-cooled
1 ‘ 2 1 2
Liquié\q)oled co denget/
Entering t&nperature 3@6 29.4°C N/A N/A
5K N/A N/A N/A
Flow rate N/A 0.054 L/s/kW N/A N/A
Liq\urd-\side foMg fact anowaﬁﬁe 0.044 m? K/kW N/A N/A
Air cooled condenser
t?e?];wseerr;tsel;rré:ﬁil ente\Jing dry-bulb N/A N/A 35°C 35°C
ir-side fgzﬁi ng fgétor allowance N/A 0.000 m? K/kW
EVMOI’ Iig{fd temperature 1 2
Leaving 7°C 6.7°C
Déh‘\aj/ 5K N/A
Flow rate N/A 0.043 L/s'lkW
Liquid-side fouling factor allowance 0.018 m? K/kW 0.018 m? K/kW

NOTE: Method 1 is according to Eurovent Liquid Chilling Packages Certification
Programme; Method 2 is according to ARI 550/590.

DR07278-PDR.doc - 24/05/2007 15:45:21



Licensed to Greg Groppenbacher on 13 Jun 2007. For Committee ME-086 use only

DRAFT ONLY

TABLE 2
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IPLV AND NPLV RATING CONDITIONS

IPLV NPLV
Evaporator LWT
100% load 6.7°C Application LWT
0% load 6.7°C Application LWT
Flow rate 0.043 L/sg/kW Application L/s/kW
Fouling factor allowance 0.018 L/s’kW As specified
Water-cooled condenser
100% load EWT 29.4°C
75% load EWT 23.9°C
50% load EWT 18.3°C
25% load EWT 18.3°C
0% load EWT 18.3°C
Flow rate 0.054 L/s/kW

Fouling factor allowance

0.044 m? K/kW

Air-cooled condenser
100% load EDB

75% load EDB

50% load EDB

25% load EDB

0% load EDB

Foulingfactor allowance

35.0
26.7°C
18\3°
12.8%C
12.8°

0.000\m? K/kW

Fouling allowance Published ratings shall clearly state the fouling factor allowance.
Corrections and calculations for different fouling factors shall be made. Ratings shall be
published using the nominal fouling factors as per Table 1.
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6.1 Standard ratings
The standard ratings shall include the following data:
(@ For all units

(i)  Total power input to chiller (kW).

(ii)  Cooling capacity (kW).

(iii)  Effective cooling capacity for units supplied with integral pumps.
(iv) COP (KW/KW).
(v)  Any two of the following:
(A) Entering evaporator liquid temperature (°C).
(B) Leaving evaporator liquid temperature (°C).
(C) Liquid temperature difference through the-évaporator (K).
(vi) For all units without integral evaporator p rqui

(kPa).
(vii) Chilled liquid flow rate (L/s).
(b)  For liquid-cooled condenser packages

(i) For water cooled units wit
(kPa). For units with integra

(i)  Any two of the following:
(A)

d part load COP values shall not be less than 100% of the rating

S ance in Clause 7.1. Liquid pressure drop in the evaporator or the
condenser shall not exceed 115% of the rated pressure drop at the specified liquid flow rate
at any rated conditi

The full load and part load allowable tolerances on capacity (kW) and COP (W/W) shall be
determined from the following equation:

Allowable tolerance in percent = 10.5 - (0.07 x %FL) +( 833.3 J

DTy, x%FL
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where
%FL = percent of selected full-load rating conditions

DT = difference between entering and leaving chilled water temperature at

full-load (K)
7.2 Full-load examplein COP
Rated capacity = 500 kW
Rated power input= 100 kW
Cooling DTg. = 5K
7.3 Part-load examplein COP
Assume a part load of 75% of the rated capacity.
Part load capacity = 375 kW
Part load power input = 70 kW
Cooling DTg. = 5K
xxx END OF D T *x*
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PREPARATION OF JOINT AUSTRALIAN/NEW ZEALAND STANDARDS
Joint Australian/New Zealand Standards are prepared by a consensus process involving

representatives nominated by organizations in both countries drawn from all major interests
associated with the subject. Australian/New Zealand Standards may be derived from

Australian/ New Zealand Standard:

Airconditioning & Refrigeration Equipment M
Australian Building Codes Board

Engineers Australia
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Standards Australia

Standards Australia is an independent company, limited by guarantege

most of the voluntary technical and commercial standards used i

Visit our web’sites

. which prepares and publish
Australia. These standards are
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