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PREFACE, DEFINITIONS AND METHODOLOGY
PREFACE

This report forms part of a series of reports fis second market study on the world
compressor market. This study is the result ofrat effort between JARN, Japan and
BSRIA, UK.

We would like to thank all those companies who hawyeported this study, as well as
the European Compressor Association “ASERCOM”, Whirough its members has
also supported the study.

The regional reports available and products covareds follows; however, for
confidentiality reasons not all products/segmeatadre available for all individual
regional reports. These are included in the Wiatgbrt only. Each report includes:

* A word report with key data and charts

» Company profiles of key producers in a specifidorg

1. JAPAN

¢ By application:
- Air conditioning
- Refrigeration

¢ By usage:
- Ownuse
- Third party sales

* By compressor type:
- Rotary (1 cylinder)
- Rotary (2 cylinder)
- Scroll
- Reciprocating (Refrigerator)
- Screw
- Centrifugal

¢ By size: Air conditioning
- Rotary (1 cyl): <0.5hp - > 3hp
- Rotary (2 cyl): <0.5hp - > 3hp
- Scroll: < 1.5hp — >7hp
- Reciprocating: < 1.5hp — 120hp+
- Screw: < 30hp— 300hp+
- Centrifugal: 100hp - > 300hp

¢ By size: Refrigeration
- Rotary (1 cyl): <0.5hp - > 3hp
- Scroll: < 1.5hp — <7hp
- Reciprocating: < 1.5hp — 120hp+
(Refrigerator: <100W — 500W)
- Screw: < 60hp— 300hp+

Hermetic
- Semi-hermetic
- Open

¢ Byrefrigerants:
- R12
- R22
- R1l34a

2. EUROPE

¢ By application:
- Air conditioning
- Refrigeration

* By usage:
- Ownuse
- Third party sales

* By compressor type:
- Rotary (1 cylinder)
- Rotary (2 cylinder)
- Scroll
- Reciprocating (Refrigerator)
- Screw
- Centrifugal

¢ By size: Air conditioning
- Rotary (1 cyl): <0.5hp - > 3hp
- Rotary (2 cyl): <0.5hp - > 3hp
- Scroll: < 1.5hp — 50hp
- Reciprocating: < 1.5hp — 250hp+
- Screw: < 60hp— 200hp+
- Centrifugal (100hp - > 300hp)

¢ By size: Refrigeration
- Rotary (1 cyl): <0.5hp - > 3hp
- Scroll: < 1.5hp — 6hp
- Reciprocating: < 1.5hp — 200hp+
(Refrigerator: <100W — 500W)
- Screw: < 60hp— 200hp+

Hermetic
- Semi-hermetic
- Open

¢ Byrefrigerants:
- R12
- R22
- R134a
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R407c
R410a
R404a
R123
R124
R507
R507A
R507c
R512
NH;
HC/R600a
CO,
He

R407c
R410a
R404a
R123
R507¢c
R512

NH;
HC/R600a
CG,

3. CHINA & EAST ASIA

By application:

By usage:

Air conditioning

Refrigeration

Own use
Third party sales

By compressor type:

Rotary (1 cylinder)

Rotary (2 cylinder)

Scroll

Reciprocating (Refrigerator)
Screw

Centrifugal

By size: Air conditioning

Rotary (1 cyl): <0.5hp - > 3hp
Rotary (2 cyl): <0.5hp - > 3hp
Scroll: < 1.5hp — 50hp
Reciprocating: < 1.5hp — 250hp+
Screw: < 60hp— 200hp+
Centrifugal (100hp - > 300hp)

By size: Refrigeration

Rotary (1 cyl): <0.5hp - > 3hp
Scroll: < 1.5hp — 6hp
Reciprocating: < 1.5hp — 200hp+
(Refrigerator: <100W — 500W)
Screw: < 60hp— 200hp+

Hermetic
Semi-hermetic
Open

By refrigerants:

R12
R22
R134a
R407c
R410a
R404a
R123
R507c
R512
NH;
HC/R600a

4. AMERICAS

e By application:

¢ By usage:

Air conditioning

Refrigeration

Own use
Third party sales

* By compressor type:

Rotary (1 cylinder)

Rotary (2 cylinder)

Scroll

Reciprocating (Refrigerator)
Screw

Centrifugal

¢ By size: Air conditioning

Rotary (1 cyl): <0.5hp - > 3hp
Rotary (2 cyl): <0.5hp - > 3hp
Scroll: < 1.5hp — 50hp
Reciprocating: < 1.5hp — 250hp+
Screw: < 60hp— 200hp+
Centrifugal (100hp - > 300hp)

¢ By size: Refrigeration

Rotary (1 cyl): <0.5hp - > 3hp
Scroll: < 1.5hp — 6hp
Reciprocating: < 1.5hp — 200hp+
(Refrigerator: <100W — 500W)
Screw: < 60hp— 200hp+

Hermetic
Semi-hermetic
Open

¢ Byrefrigerants:

R12
R22
R134a
R407c
R410a
R404a
R123
R507c
R512
NH;
HC/R600a
Co,
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5. THEWORLD ¢ By size: Refrigeration
- Refrigerator: <100W — 500W
¢ By application: - Rotary (1 cyl): <0.5hp - > 3hp
- Air conditioning - Scroll: < 1.5hp — 6hp
- Refrigeration - Reciprocating: < 1.5hp — 200hp+
- Screw: < 60hp— 200hp+
e By usage:
- Ownuse e Bytype:
- Third party sales - Hermetic
- Semi-hermetic
e By compressor type: - Open
- Refrigerator
- Rotary (1 cylinder) e Byrefrigerants:
- Rotary (2 cylinder) - R12
- Scroll -  R22
- Reciprocating - R134a
- Screw - R407c
- Centrifugal - R410a
- R404a
¢ By size: Air conditioning - R123
- Rotary (1 cyl): <0.5hp - > 3hp - R507c
- Rotary (2 cyl): <0.5hp - > 3hp - R512
- Scroll: < 1.5hp — 50hp - NH;
- Reciprocating: < 1.5hp — 250hp+ - HC/R600a
- Screw: < 60hp— 200hp+ - CO
- Centrifugal (100hp - > 300hp)

CONFIDENTIALITY & DEFINITIONS

CONFIDENTIALITY

In order to gain the trust of companies participgin this study, confidentiality has been of
key importance in producing this study. Any datdckthas been passed to JARN or BSRIA
are kept confidential, with individual data onlyifig available to the persons putting the data
together. Data will not be passed to any thirdyp&ut only used to build up a total picture
of the market.

In order to maintain confidentiality, the followingles have been applied:

. Any one cell has a minimum of three companies. WHhigis has not been the
case, cells have, either:

- Been merged with other cells and only qualitateenmentary made
available to alert to trends and issues regarguegiic companies choice of for
example refrigerants

- This is the case for specific compressors foartiqular application
(eg. scroll for refrigeration applications) in @ntregions. They have been taken out
of the region all together and are only availahléhie World report.
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Regional reports

4 individual word reports are available, with acq@mying company profiles for key
producers, producing in the specific region oflge table below explains what is available

for theAM ERICASregional report only:

AMERICAS:
Air conditioning:
Rotary (1cyl):

e There are only 1 company making 1 cylind
rotary compressors in Americas so the dats

will only be shown as part of the world total.

Rotary (2cyl):

» There are no producers of 2 cylinder rotary
compressors in Americas.

Scroll:

» There are only 2 companies making scroll
compressors in Americas so the data will
only be shown as part of the world total.

Reciprocating:

*  Onlytwo companies make reciprocating ur
for own use. Therefore these units are
published with the others category.

*  Only one company supplies <1.5hp units,
thus these data will be merged with 1.5-3h
units to make a <1.5-3hp range.

*  Only 2 companies are represented in
hermetic, thus, these units will be merged
together with semi-hermetic as a total.

Screw:

*  Onlytwo companies make screw units for
others. Therefore these units are published
with the own use category.

» All sizes have been merged as there are
insufficient numbers to show these
separately.

» Refrigerants R22, R134A and R407C have
been merged as there are insufficient
numbers to show these separately.

*  Only one company makes hermetic units a|
only one company makes open units thus
these data are presented together with sen
hermetic units.
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AMERICAS:
Refrigeration:

Rotary (1cyl ):

Rotary (2cyl):

Scroll:

Reciprocating:

Screw:

There is only one company making rotary ]
cyl compressors in Americas so the data w
only be shown as part of the world total.

There are no producers of rotary 2 cyl
compressors in Americas.

As there are only two producers of scroll fo
ref in Americas, the data has been merged
produce world data only

Sizes 15-60hp and 120hp+ were merged &
only one company is making 120hp+
COMPressors.

Refrigerants R407C, R410A and NH3 have
been merged as there are insufficient
numbers to show these separately.

Only 2 companies make AC compressors §
the data has been merged with the Non
Inverter category.

Only 2 companies make screw units for ow
use. Therefore these units are published w
the others category.

Sizes 60hp and 60-150hp merged as only
companies make60-150hp compressors.

Sizes 150-300hp and 300hp+ merged as 0

one company makes 300hp+ compressors|

Refrigerants R407C, R410A, R404A, R507
and NH3 are merged as there are insufficig
numbers to show these separately.

Only one company makes hermetic units tf
the data are presented together with semi-
hermetic units.
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*  Onlytwo companies make single units thus «  Only two companies make twin units thus

only the total for single and twin units was only the total for single and twin units was
published. published.
Centrifugal:

*  Onlytwo companies are making compressprs
for others so the data has been merged with
the own use category.

e There is not a sufficient number of producers
making R123A and NH3 units, thus these
units were merged with R134A units.

World summary report:
The Word Report includes:

* Copies of four regional word reports: Japan, Cl&irteast Asia, Europe and Americas,
which individually have some merged cells due tofictentiality.

* A word document with unmerged cells from each efriggion, which therefore provide a
full detailed picture of the world production ofrapressors, without breaking
confidentiality,thus the total of the four regional reports, does not add up to the same
asthetotal world report.

» A set of company profiles for key compressor maciufigers in the world

© BSRIA
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DEFINITIONS

» All data in the reports are based on actual praduchot production capacity or sales.

* Invalue terms, the terminology used is mixed, wuie way different producers collect
data and whether it is sales to third parties & abtransfer prices for internal use —
whether at domestic or International level. All quanies have been asked to provide
value data, at prices to first point of sale. Aligb prices may not be collected at directly
comparable prices; we believe this is a best estigrad will even out across totals and
therefore give very good indications.

Transfer prices: Typically factory cost price + a possible additibsmall charge
Third party sales. Cost price (turnover value) + mark up

ForInternational sales other factors, such as freight, insurance anddaty) may be
incorporated in the price; thus prices can be guotdx-go down (to warehouse/seller)
f.o0.b (free on board), c & f (cost and freight),fdcost, insurance and freight), c.i.f + tax
(cost, insurance, freight and tax)

* In terms of sizes, some producers have producesawgjich have not fallen within the
specified categories and best estimates have trereéen made.

» For comparative reasons, all data has been callécteominal hp. The following
conversion rates can be used:

1000w (1kw) =1.33hp
1kW = 3428Btus
1 cooling tonnes=3.5kW

* The compressors for transportation — ie. car aidtmners, refrigeration tracks and sea
containers— are not included in the study.

* All the companies have been asked to provide agsnted by application (either AC
or refrigeration). However, although most of thenpoessors are produced for
‘dedicated’ application, there is some overlapfegveen compressors for commercial
air conditioning and refrigeration. This overlappinas been estimated by BSRIA to
account for 5% to 10% of the commercial end ofrttegket.

METHODOLOGY

The interviewing programme has been slowly builbupr the past year.

The data required was not always available in ¢h@ét requested and in most cases needed
the involvement of up to 5 people in any one orgatn in order to cover all product areas,
obtaining data was time-consuming.

In most cases the methodology consisted of:

* The sending of spreadsheets for compressor progitwét in;

* A personal visit

» Submission of part or fully completed questionnaire

» Checking of returned data and BSRIA/JARN in margesdilling in estimations for
“gaps”, or % in questionnaires.

© BSRIA



REPORT PREFACE, DEFINITIONS AND METHODOLOGY

* Feeding back questionnaires to Compressor prodémecsnfirmation, along with a
company profile for key manufacturers at HQ level.

* Merging of all producers in individual regions atttecking for confidentiality

* Providing two separate excel sheets; one with naecgéls for regional reports to
ensure confidentiality; one with all product segtaéions to produce a World
Summary Report. Where confidentiality is an isqureduction volumes have not
been published in the regional reports, but onlg asmbined number in the world
summary report.

* Producing final regional and world word reportshnébmpany profiles to be
published.

It should be noted that in some cases manufactheses not been able to make a distinct
segmentation between production and actual sales.

BSRIA has attempted to obtain information as regaegional trade and applications;
however, in some cases little detail has been dérand the % have been derived based on
existing information, written feed back from sonupgliers and interviews. The applications
side has been patrticularly difficult for refrigacat applications, where outside some key
OEM sales, commercial suppliers have little degaitontrol over where the compressors are
going as they are sold into the open market thraligfhibutors and contractors.

This study did not include a separate end usemr@ctor survey to obtain such detailed data.
Checking of data:
There is little collection of compressor data aatime world to use for counter checking.

* The European compressor Association (ASERCOM) gozduce some summarised
compressor data, which have been issued to BSRdeMer, this merges a number of
categories, does not segment AC and refrigeratidndaes include transport
compressors, so it is not directly comparable.

* In Japan, the Ministry of Economy, Trade and Induissues the data of production
(quantity and value), sales (quantity and valuel) iamentory (quantity) of compressors
every month, but the classification is rather raugtroll compressors are included in
rotary type and no detailed information is avaiabther than quantity and value.

* The ARI in the US does have a compressor clubttsiis mainly looking at
applications, not compressor production.

* A number of other trade associations do have s¢atistgal collection on air
conditioning and to a lesser extent refrigeratiaiis) so this can be used as a cross check.
BSRIA regularly publish data on air conditioningnidwvide and have good information
on the sales and production of air conditionersciwhas been used as cross reference.
BSRIA also has some refrigeration equipment data fEurope and China

© BSRIA
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