
ȦɐɘəɆɑɢɓɔɗɘɢ ɕɖɎɒɋɓɋɓɎɥ ȷȴ2

Ɉ ɒɆɉɆɍɎɓɔɗɘɖɔɋɓɎɎ. 
ɃɌɋɐɘɔɖ Ɏ ɕɆɖɆɑɑɋɑɢɓɔɋ ɗɌɆɘɎɋ.

ȷɋɖɆɈɎɓȦɑɋɐɗɆɓɊɖ

ȶəɐɔɈɔɊɎɘɋɑɢ ɓɆɕɖɆɈɑɋɓɎɥ Ȱɔɒɕɑɋɐɗɓɡɛ
ȮɓɌɋɓɋɖɓɡɛ ȷɎɗɘɋɒ

ȴȴȴ ȪɆɓɚɔɗɗ



Refrigeration and Air Conditioning2 |

˿͔͙͔ͦ͒ͪ͗͊ͤ

Å˴͡Ό;͔͍·͔ ͔ͭͪͤ͒· ͍ ͎͙͔͙͙ͣ͊͊ͤͦͫͭͪͦͤ͘. Danfoss Smart Store
Åˮ͙ͫͭͦͪΎ ͍͙͙ͪ͊ͭ͘Ύ ͻ͎͔͍͊͒͊ͤͭͦ͡
Å˴͙͔͙͙ͪͭͪ ͍·͋ͦͪ͊ ͻ͎͔͊͒͊ͤͭ͊͡Φ ˿͍͔͙͔ͪ͊ͤͤ ͫ ˿˻2

Å˻͙͋͊ͫͭ͡ ͍͔͙͚͒͊ͤ͡ ͍ ͙͔ͫͫͭͣ͊ͻ ͫ ˿˻2

Åˢͪͻ͙͔ͭͭͯͪ͊͟ ͙͔ͫͫͭͣ ͤ͊ ˿˻2ό˽͙ͪͤͼ͙͙ͨ͊͡Έͤ͊Ύ ͫͻ͔ͣ͊Σ ͍ͦͫͤͦͤ·͔ ͯ͘͡· ͙ 

͔ͦͣͨͦͤͤͭ͟·Σ ͍͙ͯͪͦͤ ͍͔͙͚͒͊ͤ͡Σ ͍͔͙͔͒͊ͤ͡ ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͟ΎΣ ͎͙͊ͦͪͭͣ͡· 
͍͔͙ͯͨͪ͊ͤ͡Ύύ
Å ˴͊ͫ͊͒ͤ͟·͔Φ ˢͪͣ͊ͭͯͪ͊ ͙ ͍͙͊ͭͦͣ͊ͭ͊͟Σ ͙͔ͫͫͭͣ· ͍͔͙ͯͨͪ͊ͤ͡Ύ
Å ͙͙́ͪ͊ͤͫͪͭ͟;͔͙͔ͫ͟Φ ˢͪͣ͊ͭͯͪ͊ ͙ ͍͙͊ͭͦͣ͊ͭ͊͟Σ ͙͔ͫͫͭͣ· ͍͔͙ͯͨͪ͊ͤ͡Ύ

Åˣ͔ͦͨ͊ͫͤͦͫͭ͘Έ ͙͔ͫͫͭͣ ͤ͊ ˿˻2

Å͔̏͗ͭͦͪ͟Φ ͚͍̂ͫͭͪͦͫͭͦ ͙ ͙ͨͪͤͼ͙ͨ ͔͚͍͙͒ͫͭΎ
Ǻ͙͙ͪ͊ͤͫͪͭ͟;͔͙͔͙͔ͫͫͫͭͣ͟· ͫ Ή͔͗ͭͦͪͦͣ͟ ͙ ͔ͨ͊ͪ͊͡͡͡Έͤ·ͣ 
͙͔ͫ͗͊ͭͣ

Å˸͎͙͊ͤͭ ˤ͔͔ͦͫͪͫͤͫ͟͟Φ ˽͔ͪͦͣ͗ͯͭͦ;ͤ·͔ ͔ͪͯ͘͡Έͭ͊ͭ· ͙͎ͨͦͭͤͦͦ͡ 
͔ͨͪͦͭ͊͟Φ
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Big Data

ȲɋɉɆ ɘɖɋɓɊɡ ȸɖɋɓɊɡ ɖɡɓɐɆ ȶɋɞɋɓɎɥ Danfoss

ȰɑɎɒɆɘ

ɃɓɋɖɉɎɥ

ȵɖɔɊəɐɘɡ ɕɎɘɆɓɎɥ

ȲɔɓɎɘɔɖɎɓɉ ɒɆɉɆɍɎɓɔɈ

ȳɆɘəɖɆɑɢɓɡɋ 
ɛɑɆɊɆɉɋɓɘɡ

Smart Grid

ȮɍɒɋɓɋɓɎɋ ɕɔɈɋɊɋɓɎɥ 
ɕɔɘɖɋɇɎɘɋɑɥ

ȵɔɑɓɡɏ ɖɥɊ ɗɖɋɊɗɘɈ 
ɒɔɓɎɘɔɖɎɓɉɆ.
ɃɓɋɖɉɔɗɋɖɈɎɗ.

ȷO2 ɐɔɒɕɔɓɋɓɘɡ Ɋɑɥ ɗəɇ
Ɏ ɘɖɆɓɗɐɖɎɘɎɝɋɗɐɎɛ
ɗɎɗɘɋɒ; Ȱɔɒɕɖɋɗɗɔɖɡ 
Ɋɑɥ əɉɑɋɈɔɊɔɖɔɊɔɈ. 

ɃȶȨ
Hi End ɐɔɒɕɔɓɋɓɘɡ

Ȱɔɒɕɑɋɐɗɓɡɏ ɕɔɊɛɔɊ 
ɓɆɜɋɑɋɓɓɡɏ ɓɆ ɒɆɑɡɏ Ɏ 
ɗɖɋɊɓɎɏ ɚɔɖɒɆɘɡ

ȰɑɤɝɋɈɡɋ ɘɖɋɓɊɡ
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Danfoss Smart Store

ʋʤʥʳʡ ʤʘʛʘʟʠʥ

smartstore.danfoss.com
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ʇʦʟʚʦʣʴʪʝDanfoss ʧʦʤʦʯʴ ɺʘʤ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʠ 
ʚʦʟʤʦʞʥʦʩʪʠ

5000
ɒɆɉɆɍɎɓɔɈ ɕɔ Ɉɗɋɒə 
ɒɎɖə ɕɔɑɢɍəɤɘɗɥ 
ɔɇɑɆɝɓɡɒɎ 
ɖɋɞɋɓɎɥɒɎDanfoss 

ȶɋɞɋɓɎɋ Ɉ ɈɎɊɋ əɒɓɔɉɔ ɒɆɉɆɍɎɓɆ 
ɕɔɍɈɔɑɥɋɘ ɔɇɠɋɊɎɓɎɘɢ ɐɔɓɘɖɔɑɢ ɓɆɊ 
ɗɎɗɘɋɒɆɒɎ ɔɛɑɆɌɊɋɓɎɥ, ȴȨȰ, 
ɔɗɈɋɟɋɓɎɋɒ Ɏ ɊɖəɉɎɒɎ ɗɎɗɘɋɒɆɒɎ, 
ɝɘɔɇɡ:

ÅɕɔɈɡɗɎɘɢ ɇɋɍɔɕɆɗɓɔɗɘɢ ɕɖɔɊəɐɘɔɈ 
ɕɎɘɆɓɎɥ
ÅɕɔɓɎɍɎɘɢ ɕɑɆɘə ɍɆ ɣɑɋɐɘɖɔɣɓɋɖɉɎɤ
ÅɔɕɘɎɒɎɍɎɖɔɈɆɘɢ Ɏ ɕɔɊɐɑɤɝɎɘɢ ȨɆɞ 
ɗəɕɋɖɒɆɖɐɋɘ ɐ ɔɇɑɆɝɓɔɒə ɖɋɞɋɓɎɤ
(Big Data)

ȰɆɌɊɡɏ ɊɋɓɢDanfoss ɊɋɑɆɋɘ ȨɆɞ ɗəɕɋɖɒɆɖɐɋɘ ɇɔɑɋɋ ɣɚɚɋɐɘɎɈɓɡɒ
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ȷɘɔɖɔɓɓɎɋ 
ɐɔɓɘɖɔɑɑɋɖɡ 

Ȱɔɓɘɖɔɑɑɋɖɡ ɎɗɕɆɖɎɘɋɑɥ

ȵɔɑɢɍɔɈɆɘɋɑɢɗɐɎɋ 
ɖɋɞɋɓɎɥ

ȴɗɓɔɈɓɔɏ 
ɐɔɓɘɖɔɑɢ

Ȱɔɓɘɖɔɑɑɋɖɡ ɜɋɓɘɖɆɑɎȹɕɖɆɈɑɋɓɎɋ ɗɈɋɘɔɒ Ɏ HVAC Ȱɔɒɕɖɋɗɗɔɖɡ

ȧɑɔɐ ɒɔɓɎɘɔɖɎɓɉɆ

StoreView
SiteService App 

RMT Web Browser

Basic

High - End

ȿɎɘ əɕɖɆɈɑɋɓɎɥ 
ɈɎɘɖɎɓɔɏ

Basic
HFC

High End
HFC/CO2

I/O ɒɔɊəɑɎ

ȪɆɘɝɎɐ
ɈɑɆɌɓɔɗɘɎ

ȪɆɘɝɎɐ
ɔɗɈɋɟɋɓɓɔɗɘɎ

ȷɝɋɘɝɎɐɎȩɆɍɔɆɓɆɑɎɍɆɘɔɖ

ȹ
ɖ
ɔ
Ɉ
ɋ
ɓ
ɢ
 

Ȳ
Ɇ
ɉ
Ɇ
ɍ
Ɏ
ɓ
Ɇȹ
ɖ
ɔ
Ɉ
ɋ
ɓ
ɢ
 

ȷ
ɋ
ɘ
Ɏ

ȵ
ɖ
Ɏ
ɒ
ɋ
ɓ
ɋ
ɓ
Ɏ
ɥ

Ȱ
ɔ
ɒ
ɕ
ɔ
ɓ
ɋ
ɓ
ɘ
ɡ
 

ɗ
Ɏ
ɗ
ɘ
ɋ
ɒ

EM800Danfoss EDS

CO2 ɐɑɆɕɆɓɡ

ȱɎɓɋɏɓɡɋ ɐɔɒɕɔɓɋɓɘɡ

ȸȶȨ ɃȶȨ ȪɆɘɝɎɐɎ Ƚȵ

ȸɋɕɑɔɔɇɒɋɓɓɎɐɎ
ȧɆɑɆɓɗɎɖɔɈɔɝɓɡɋ 
ɐɑɆɕɆɓɡ

ȰȰȦ

Ȱɔɒɕɖɋɗɗɔɖɡ

Ȱɔɒɕɑɋɐɗɓɔɋ ɔɗɓɆɟɋɓɎɋ

http://rabiz.danfoss.net/rapid/Search/displayVariants.asp?ContentType=Photo&Photo=10840
http://rabiz.danfoss.net/rapid/Search/displayVariants.asp?ContentType=Photo&Photo=6569
http://rabiz.danfoss.net/rapid/Search/displayVariants.asp?ContentType=Photo&Photo=6569
http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://bytecubed.com/big-data-analytics-virtualization-and-dashboard-reporting/&ei=vA_3VM77A420aZeNgaAB&bvm=bv.87519884,d.d2s&psig=AFQjCNH49xvGo_s8RiNzKOYM38WN9IXo-g&ust=1425563763097220
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ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʭʣʘʜʘʛʝʥʪʦʚ

HC, NH3, CO2, 

HFO, Blends

2016

Kyoto

Protocol

Montreal

Protocol
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ʂʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʭʣʘʜʘʛʝʥʪʦʚ



10 | Refrigeration and Air Conditioning

ȭɆɐɔɓɔɊɆɘɋɑɢɗɘɈɔ
ȲɔɓɖɋɆɑɢɗɐɎɏɕɖɔɘɔɐɔɑ + ȰɎɉɆɑɎɏɗɐɆɥ ɕɔɕɖɆɈɐɆ 
(15 ɔɐɘɥɇɖɥ 2016 ɉɔɊɆ Ɉ ɉ. ȰɎɉɆɑɎ)

ȵɔɕɖɆɈɐɆ ɕɔ ɗɔɐɖɆɟɋɓɎɤ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ȩȺȹ ɕɖɎɓɥɘɆ  Ɏ ɈɗɘəɕɆɋɘ Ɉ ɗɎɑə ɗ 1 ɥɓɈɆɖɥ2019 ɉ 
ɕɖɎ əɗɑɔɈɎɎ ɋɋ ɖɆɘɎɚɎɐɆɜɎɎ 20 ɗɘɖɆɓɆɒɎ 

ȵɔ ɗɔɗɘɔɥɓɎɤ ɓɆ 5 ɔɐɘ. 2018 ï56 ɖɆɘɎɚɎɐɆɜɎɏ
http://ozone.unep.org/countries/ratifications

ȰɎɘɆɏ

ȮɓɊɎɥ Ɏ ȧɑɎɌɓɎɏ 
Ȩɔɗɘɔɐ

ȶɔɗɗɎɥ

ȷȾȦ, ɅɕɔɓɎɥ

ȶɆɍɈɎɘɡɋ ɗɘɖɆɓɡ (ɉɖəɕɕɆ II): ȧɋɑɆɖəɗɢ, ȶɔɗɗɎɏɗɐɆɥ ȺɋɊɋɖɆɜɎɥ, ȰɆɍɆɛɗɘɆɓ, ȸɆɊɌɎɐɎɗɘɆɓ ɎȹɍɇɋɐɎɗɘɆɓ.
2020 ï2024 ɉɉ. ð 95%;
2025 ï2028 ɉɉ. ð 65%;
2029 ï2033 ɉɉ. ð 30%;
2034 ï2035 ɉɉ. ð 20%;
ɗ2036 ɉ. ð 15%.

http://ozone.unep.org/countries/ratifications
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ȭɆɐɔɓɔɊɆɘɋɑɢɗɘɈɔ
ȲɔɓɖɋɆɑɢɗɐɎɏɕɖɔɘɔɐɔɑ.

ȷ ɔɚɎɜɎɆɑɢɓɔɉɔ ɗɆɏɘɆ UNEP ozone.unep.org

5% Ɋɑɥ ȶȺ

35% Ɋɑɥ ȶȺ
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ʂʨʠʪʝʨʠʡ R134a R404a NH3 CO2

ʇʨʠʨʦʜʥʳʡ ʭʣʘʜʘʛʝʥʪ ʅʝʪ ʅʝʪ ɼʘ ɼʘ

ʆʈʇ (ODP) 0 0 0 0

ʇɻʇ (GWP) 1430 3920 0 1

ʂʨʠʪʠʯʝʩʢʘʷ ʪʦʯʢʘʙʘʨ

ÁC

40.7

101.2

37.3

72

113

132.4

73.6

31.1

ʊʨʦʡʥʘʷ ʪʦʯʢʘ     ʙʘʨ

ÁC

0.004

-103

0.028

-100

0.06

-77.7

5.2

-56.6

ɺʟʨʳʚʦʦʧʘʩʥʦʩʪʴ ʅʝʪ ʅʝʪ (ɼʘ) ʅʝʪ

ʊʦʢʩʠʯʥʦʩʪʴ ʅʝʪ ʅʝʪ ɼʘ ʅʝʪ

ʕʢʦʣʦʛʠʯʥʦʩʪʴʠ ɹʝʟʦʧʘʩʥʦʩʪʴ
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ȼɋɓɆ ɛɑɆɊɆɉɋɓɘɆ (ȫɈɖɔɕɋɏɗɐɎɏ ɕɖɎɒɋɖ)

0,00

0,50

1,00

1,50

2,00

2,50

3,00

3,50

4,00

06.03.2017 25.04.2017 14.06.2017 03.08.2017 22.09.2017 11.11.2017 31.12.2017

P
ri
ce

 i
n

d
e
x

˥ͪ͊ͺ͙͟ ͙͔͔͙ͣͤͤ͘Ύ ͼ͔ͤ· ͺ͔͍ͪͦͤͦ ͍ ˩͍͔ͪͦͨ

R134a R404A R407F R32 R245fa

R1234yf R1234ze R448A R449A

ȷɔɉɑɆɗɓɔ F-gas, ɐ 2018 ɉɔɊə ɓɋɔɇɛɔɊɎɒɔ ɔɇɋɗɕɋɝɎɘɢɗɓɎɌɋɓɎɋ Ɋɔ 63% 

ȼɋɓɆ ɚɖɋɔɓɆ Ɉ ȪɆɓɎɎ, ɖəɇ./ɐɉ

ȪɎɓɆɒɎɐɆ ɖɔɗɘɆ ɜɋɓ Ɉ ȪɆɓɎɎ ɍɆ 2017 ɉ.
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ʎʝʥʘ

˾͊͋ͦ;͔͔ ͍͔΅͔͍ͫͭͦ
͔͍̇ͤ͊ ˾̅Σ 
ͪͯκ͋ ͎͟

˾͙͊ͤ͘ͼ͊ ͫ 
˿˻н͍˾ ̅

͔̇ͤ͊ ͍ ˨͙͙͊ͤΣ 
ͪͯκ͋ ͎͟

˨͙͙ͦͫ͒͟ ͎͔ͯͪͦ͒͊͡ όR744) 30 --

ˢ͙ͣͣ͊͟ όR717) 35 175%

˽ͪͦͨ͊ͤ(R290) 50 250%

͔̅ͪͦͤ-134a(R134a) 340 1700% 2714

͔̅ͪͦͤ-404a(R404a) 700 1950% 6533

͙͔͙̏ͭͤͦ͟͡͡͡Έ 100 500%

˽͙͔͎͙ͪͦͨͤͦ͟͡͡͡Έ 160 800%

˨͡Ύͫ ͔͔͚͙͔ͪ͒ͤͫͫͭͣ·R404a ό͍͊ͨͪ͊͊͘͟500 ͎͟ΣΉ͙͙͙ͣͫͫ20%) ͎͍ͦ͒ͦ·͔
ͪ͊ͫͻͦ͒·ͤ͊͒ ͍͍ͦ͊ͨͪ͊ͯͫͦͫͭ͊͘͟Ύͭͦ.͟ 70 000͔͚ͪͯ͋͒͡͡Ύ˾͙̅ ͡ 6͙53 300
͔͚ͪͯ͋͒͡͡Ύ˨͊ ͙͙ͤό͔͎͙͍͙͔ͪͯͪͦ͊ͤ͡F-͔ͫͦ͒ͪ͗͊΅͙ͻͻ͎͔͍͊͒͊ͤͭͦ͡ύ.
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ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ CO2

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʯʠʣʣʝʨʘ

Á ʋʤʝʥʴʰʝʥʠʝȹT ʥʘʪʝʧʣʦʦʙʤʝʥʥʳʭ

ʘʧʧʘʨʘʪʘʭ(ʜʦ2-3Áʉ)

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʥʘʩʦʩʦʚ

Á ɿʥʘʯʠʪʝʣʴʥʦʝʫʤʝʥʴʰʝʥʠʝʤʘʩʩʦʚʦʛʦ

ʨʘʩʭʦʜʘʥʘʩʦʩʦʚ

ʋʤʝʥʴʰʝʥʠʝʪʝʧʣʦʚʳʭʧʦʪʝʨʴ

Á ʋʤʝʥʴʰʝʥʠʝ ʪʝʧʣʦʦʙʤʝʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ

ʉʆ2 - ʭʣʘʜʦʥʦʩʠʪʝʣʴʉʆ2 - ʭʣʘʜʘʛʝʥʪ

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʢʦʤʧʨʝʩʩʦʨʦʚ

Á ʋʤʝʥʴʰʝʥʠʝȹT ʥʘʪʝʧʣʦʦʙʤʝʥʥʳʭ

ʘʧʧʘʨʘʪʘʭ(ʜʦ2-3Áʉ)

Á ʄʝʥʴʰʘʯ̫ʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʢ ȹʈ ʚ

ʢʦʤʧʦʥʝʥʪʘʭʥʘʣʠʥʠʠʚʩʘʩʳʚʘʥʠʷ

ʊʝʭʥʦʣʦʛʠʷʦʪʪʘʠʚʘʥʠʷʛʦʨʷʯʠʤʛʘʟʦʤ

Á ʋʭʦʜʦʪɻʣʝʢʪʨʦʦʪʪʘʠʚʘʥʠʷʠʩʧʘʨʠʪʝʣʝʡ

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʥʘʩʦʩʦʚ

Á ɿʥʘʯʠʪʝʣʴʥʦʝʫʤʝʥʴʰʝʥʠʝʨʘʩʭʦʜʘ

ʊʝʭʥʦʣʦʛʠʷʨʝʢʫʧʝʨʘʮʠʠʪʝʧʣʦʪʳ

ɼʦ 20% ʚʳʰʝ
ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ɼʦ 20% ʚʳʰʝ
ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ 
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ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʉʆ2 (ʭʦʣʦʜʦʩʥʘʙʞʝʥʠʝ)

R717 R717 , R744

R600a
R134a

R600aȧɡɘɔɈɔɏ ɛɔɑɔɊ

ȵɖɔɒɡɞɑɋɓɓɡɏ 
ɛɔɑɔɊR717 , R744

R404A

R744 , R290 R134a, R744 
ȰɔɒɒɋɖɝɋɗɐɎɏ 
ɘɔɖɉɔɈɡɏ ɛɔɑɔɊ

R448/R449 

ȰȰȦ

R744 , HFO, ȷɒɋɗɎ

R290 R290 , R744ȸɔɖɉɔɈɡɋ çɈɗɘɖɔɋɓɓɡɋè ɗɎɗɘɋɒɡ 
ɔɛɑɆɌɊɋɓɎɥ (ɇəɘɡɑɐɔɔɛɑɆɊɎɘɋɑɎ Ɏ Ɋɖ.)

R407A/R407F

ȵ
ɖ
ɔ
Ɏ
ɍ
Ɉ
ɔ
Ɋ
Ɏ
ɘ
ɋ
ɑ
ɢ
ɓ
ɔ
ɗ
ɘ
ɢ

ȳɆɗɘɔɥɟɋɋ 
2015

ȵɋɖɗɕɋɐɘɎɈɆ
2016 - 2020

ȵɋɖɗɕɋɐɘɎɈɆ
2020 - 2025

ȧəɊəɟɋɋ
2025 - 2035
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Áʕʢʦʣʦʛʠʯʥʦʩʪʴ (ODP = 0 ʠ GWP = 1)

Áɹʝʟʦʧʘʩʥʦʩʪʴ (ʥʝ ʚʟʨʳʚʦʦʧʘʩʥʳʡ ʠ ʥʝ 

ʪʦʢʩʠʯʥʳʡ)

Áʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ

Áɺʳʩʦʢʘʷ ʢʦʤʧʘʢʪʥʦʩʪʴ ʩʠʩʪʝʤ

Áʄʝʥʴʰʝ ʢʦʤʧʨʝʩʩʦʨʳ ʠ ʥʘʩʦʩʳ

Áʄʝʥʴʰʝ ʪʨʫʙʦʧʨʦʚʦʜʳ, ʘʨʤʘʪʫʨʘ ʠ 

ʠʟʦʣʷʮʠʷ

Áʄʝʥʴʰʝ ʦʙʲʝʤ ʟʘʧʨʘʚʢʠ ʭʣʘʜʘʛʝʥʪʘ

Áʅʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʭʣʘʜʘʛʝʥʪʘ

Áʆʪʣʠʯʘʶʱʠʝʩʷ ʢʨʠʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ 

ʚʳʩʦʢʠʝ ʜʘʚʣʝʥʠʷ

ʆʩʦʙʝʥʥʦʩʪʠ ʉʆ2

R134ɸ R404A CO2

ʃʠʥʠʷ ʚʩʘʩʳʚʘʥʠʷ

ɾʠʜʢʦʩʪʥʘʷ ʣʠʥʠʷ
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140 ʙʘʨ: 

ʇʨʘʢʪʠʯʝʩʢʠʡ ʧʨʝʜʝʣ

ȵɖɔɒɡɞɑɋɓɓɡɏ 
ɛɔɑɔɊ

52 ʙʘʨ:  ʈʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʜʣʷ ʩʠʩʪʝʤ         

ʩ ʦʪʪʘʠʚʘʥʠʝʤ ʛʦʨʷʯʠʤ ʛʘʟʦʤ

90 ʙʘʨ:ʆʧʪʠʤʘʣʴʥʦʝ ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ 

(ʙʝʟ ʢʦʥʪʨʦʣʷ çʩʪʦʷʥʦʯʥʦʛʦè ʜʘʚʣʝʥʠʷ)ȷəɇɐɖɎɘɎɝɋɗɐɎɋ
ɗɎɗɘɋɒɡ

ȸɖɆɓɗɐɖɎɘɎɝɋɗɐɎɋ
ɗɎɗɘɋɒɡ 120 ʙʘʨ: 

ʄʠʥ. ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ

ʆʙʣʘʩʪʠ ʜʘʚʣʝʥʠʡ ʚ ʩʠʩʪʝʤʘʭ CO2

ȰɔɒɒɋɖɝɋɗɐɎɏ 
ɛɔɑɔɊ

46 ʙʘʨ

42 ʙʘʨ
40 ʙʘʨ: ʄʠʥ. ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ
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ʄʘʛʘʟʠʥʦʩʪʨʦʝʥʠʝ
ʂʘʩʢʘʜʥʳʝ

ʊʨʘʥʩʢʨʠʪʠʯʝʩʢʠʝ

ʇʨʦʤʳʰʣʝʥʥʳʡ ʭʦʣʦʜ
ʂʘʩʢʘʜʥʳʝ

ʊʨʘʥʩʧʦʨʪ        
ʊʨʘʥʩʢʨʠʪʠʯʝʩʢʠʝ

ʎʆɼ
ʊʨʘʥʩʢʨʠʪʠʯʝʩʢʠʝ

ʂʘʩʢʘʜʥʳʝ

ʊʝʧʣʦʚʳʝ ʥʘʩʦʩʳ
ʊʨʘʥʩʢʨʠʪʠʯʝʩʢʠʝ

ʉʝʛʤʝʥʪʳ ʧʨʠʤʝʥʝʥʠʷ CO2
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ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤ CO2

ʊʨʘʥʩʢʨʠʪʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ

ʂʘʩʢʘʜʥʳʝ

ʩʠʩʪʝʤʳ

ʅʘʩʦʩʥʘʷ 

ʧʦʜʘʯʘ

˿ 2˻

˿ 2˻

˿ 2˻
HFC / HC / NH3

HFC / HC / NH3
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ʂʘʩʢʘʜʥʳʝ 

ʩʫʙʢʨʠʪʠʯʝʩʢʠʝ

ʩʠʩʪʝʤʳ
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̏˾ˤ

˴͊ͫ͊͒ͤ͟·͚ 
͔ͦͤͭͪͦͪ͟͡͡

˴͊ͫ͊͒ͤ͟·͚ 
͔͔͙ͭͨͦͦ͋ͣͤͤ͟͡

˴͔ͦͣͨͪͫͫͦͪ· ͙͎ͤͦͦ͘͟ 
͍͔͙͒͊ͤ͡Ύ

͙̇ͪͯ͟͡Ύͼ͙ͦͤͤ·͚

ͤ͊ͫͦͫ
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ˤ͎͔ͫͨͦͣͦ͊ͭ͡Έͤ͊Ύ ͻ͙ͦͦ͒͡͡Έͤ͊Ύ ͙͔ͫͫͭͣ͊

˭͊΅͙ͭ͊ ͙͔ͫͫͭͣ· ͦͭ ͍·͎ͫͦͦͦ͟ ͍͔͙͒͊ͤ͡Ύ ͍ ͔͙͔ͪ͗ͣ ͍͙ͦͫͭ͊ͤͦ͟
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˴͊ͫ͊͒ͤ͊͟Ύ ͙͙ͫͯ͋ͪͭ͟;͔ͫ͊͟Ύ ͙͔ͫͫͭͣ͊ ˿˻2

Å ̏ͺͺ͔͙͍ͭͤ͊͟ ͍ͦ ͍͔ͫͻ ͙͙ͣ͊ͭ͟͡;͔ͫ͊͟ͻ
ͦͤ͊͘ͻ ͨͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ ͙ͭͪ͊͒ͼ͙ͦͤͤ·͙ͣ 
͙͔͙ͫͫͭͣ͊ͣ 

Å ˻͙͔ͭͤͦͫͭ͡Έͤͦ ͙ͤ͊͘͟Ύ ͪ͊ͤͦͫͭ͘Έ 
͔͔ͭͣͨͪ͊ͭͯͪ ͯ ͎͊ͫ͊͒ͤͦͦ͟͟ 
͔͔͙ͭͨͦͦ͋ͣͤͤ͊͟͡ 

Å ˹͊ ͔ͫͭͦͪͦͤ ͍·͎ͫͦͦͦ͟ ͍͔͙͒͊ͤ͡Ύ ͎ͣͦͯͭ  
͙ͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ wплп!Σ wмопŀΧ ͙͙͡ 
R290.

Å CO2͙ͦͭ͡;ͤͦ ͨͦ͒ͻ͙ͦ͒ͭ ͒͡Ύ ͙͙ͤ͘͟ͻ 
͔͔ͭͣͨͪ͊ͭͯͪΦ

Å ˿͔͊ͣͦ ͍·͔ͫͦͦ͟ ͪ͊͋ͦ;͔͔ ͍͔͙͔͒͊ͤ͡ ͍ 
͙͔͔ͫͫͭͣ ͔ͤ ͔͍ͨͪ·΄͔͊ͭ пл ͋͊ͪΣ ͨͦΉͭͦͣͯ 
ͣͦ͗ͤͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͙ͭͪ͊͒ͼ͙ͦͤͤ·͔ 
͔ͦͣͨͦͤͤͭ͟· ͙ ͔ͣ͒ͤ·͔ ͭͪͯ͋·
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˴͊ͫ͊͒ͤ͊͟Ύ ͙͙ͫͯ͋ͪͭ͟;͔ͫ͊͟Ύ ͙͔ͫͫͭͣ͊ ˿˻н

Å ˾͊ͫ;͔͔ͭͤͦͪ͊͋ͦ;͔͔͍͔͙͔͙͔͒͊ͤͫͫͭͣ͡·: 40 ͋͊ͪ
(+5ϲC)

Å ͍͔̂ͫͭ͊͊ͨͪ͒ͦ͟ͻ͙͔ͪ͊ͤͭ͡Έ͎ͤͦͦ͊ͨ͊ͤ͊͟͡: 36 ͋͊ͪ
ό͙ͣ͊ͫͣ͊͟͡Έ͔ͤͦͪ͊͋ͦ;͔͔͍͔͙͔͒͊ͤ͡-10%)

Å ͍͍͙͚͚͎͙͙͔̂ͫͭ͊͊͊͊ͪͤͦͪ͊ͪͯͫͫͭͣ͘͘͟͟·: 34͋͊ͪ
(-1ϲC)

Å ͍̂ͫͭ͊͊ͨͦ͒͟ ͍͔͙͊ͤ͡Ό͎͔͙ͤ͊ͤͭ͊ͤΎ: 30͋͊(ͪ-5ϲC)
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ζ˽͡Όͫ·η ͊ͫ͊͒ͤ͟͟·ͻ ͙͔ͫͫͭͣ

Å ˾͊͋ͦ;͙͔ ͍͔͙͒͊ͤ͡Ύ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͙͙͔ͤ͘͟ (40-52͋͊ͪͪ͊ ͋ͦ;͔͔ ͍͔͙͔͒͊ͤ͡)

Å ˤͦͣͦ͗ͤͦͫͭ͘Έ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ˿˻2͔͍ͦͣͨͦͤͤͭͦ͟ ͫ ͔͔͋ͦ͡ ͙͙ͤͣ͘͟ ͪ͊͋ͦ;͙ͣ 
͍͔͙͔͒͊ͤͣ͡

Å ˽͙ͪͤͼ͙͙ͨ͊͡Έ͔ͤͦ ͔ͪ΄͔͙͔ͤ ͙͔͋͗͡ ͟ ͙͊ͫͫ͟͡;͔͙ͫͣ͟ ͙͔ͫͫͭͣ͊ͣ

Å ͔̂ͣͤΈ΄͔͙͔ͤ ͍͙͊ͨͪ͊͘͟ ͙͔ͫͫͭͣ· ˥̅̂ ͻ͎͔͊͒͊ͤͭͦͣ͡
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ζ˸͙ͤͯͫ·η ͊ͫ͊͒ͤ͟͟·ͻ ͙͔ͫͫͭͣ

Å ̂ͫͭͯͨ͊Όͭ ͨͦ Ή͔͎ͤͪͦΉͺͺ͔͙͍͙͙͙ͭͤͦͫͭͭͪ͊ͤͫͪͭ͟͟;͔͙͙͔ͫͣͫͫͭͣ͊ͣ͟ ͍ 
͔͔ͯͣͪͤͤͦͣ ͙͔ͣ͊ͭ͟͡ ό͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͍ͫΎ ͔͙͙ͭͪͪͭͦͪΎ ˾̅ύ

Å ͔́ͪ͋ͯΌͭ ͙͔͒ͦͨͦͤͭ͡͡Έ͎ͤͦͦ ͦͻ͔͙͊͗͒ͤ͡Ύ ͙ͨͪ ͔ͨͪͦͫͭͦ

Å ̉͊ͫͭͦ ͔ͭͪ͋ͯΌͭ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͒ͦͨΦ ͔͍ͦͣͨͦͤͤͭͦ͟ (ͤ͊ͫͦͫ·)

Å ˮͫͨͦ͡Έͯ͘Όͭ ͍͒͊ ͻ͎͔͊͒͊ͤͭ͊͡ ό˥̅̂ Ҍ CO2)Σ ͍ ͭͦ ͍͔ͪͣΎ ͊͟͟ ͍ 
͙͙ͭͪ͊ͤͫͪͭ͟;͔͙ͫ͟ͻ͙͔ͫͫͭͣ͊ͣ ͭͦ͡Έͦ͟ ˿˻2
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ʂʦʤʧʦʥʝʥʪʳ ʜʣʷ ʢʘʩʢʘʜʥʳʭ ʩʠʩʪʝʤ ʉʆ2

ʂʦʥʪʨʦʣʣʝʨʳ

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ

ÁAK-PC 783/A

ÁAK-PC 781/A

ʂʦʥʪʨʦʣʣʝʨʳ

ʠʩʧʘʨʠʪʝʣʷ ʠ ʫʨʦʚʥʷ

ÁEKC 313, 316A

ÁEKC 315A

ÁAK-CC 550A

ÁAK-CC 750

Áɽʂɽ 347

ʃʠʥʝʡʥʳʝ ʢʦʤʧʦʥʝʥʪʳ

ÁCHV(SS), SCA(SS), NRV

ÁSG (P)

ÁSVL, GBC ʠ SNV

ÁFIA, DMT

Áɼʨʫʛʦʝ

ɼʘʪʯʠʢʠ 

ʠ ʨʝʣʝ

ÁAKS 32, 32R ʠ33

ÁAKS 11 ʠ21

ÁRT ʠKP 6

ÁGD ʠ DGS

ÁAKS 4100

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ 

ʢʣʘʧʘʥʳ

ÁICS, EVM, ICM, ICLX

ÁEVRS(T), EVR(H) ʠEVUL

ʇʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʝ 

ʢʣʘʧʘʥʳ

ÁSFA, SFV ʠ BSV

ÁDSV

ʈʝʛʫʣʠʨʫʶʱʠʝʢʣʘʧʘʥʳ

ÁICS ʠ ICF 

ÁREG (SS), ICM ʠ AKV(A)

ÁCCM

ÁORV

ʂʣʘʧʘʥʥʳʝ ʧʣʘʪʬʦʨʤʳ

ÁICV Flexline

ÁICF Flexline

ÁSVL (SS) Flexline

ʉʠʩʪʝʤʳ 

ʤʦʥʠʪʦʨʠʥʛʘ

ÁAK-SM 8XX
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Å˻͍ͫͤͦͤ·͔ ͙͔͔͙ͨͪͣͤͤΎ: 

ïCO2Φ ˴͊ͫ͊͒ͤ͟·͔ ͙͙ͫͯ͋ͪͭ͟;͔͙͔ͫ͟ ͙͔ͫͫͭͣ·

ḯ͙ͪ͊͒ͼ͙ͦͤͤ·͔HFC ͨ ͙͔͔͙ͪͣͤͤΎ

Å˻͍͚ͫͤͦͤͦ ͺͯͤ͟ͼ͙ͦͤ͊͡

ï˨͍͔ ͎ͪͯͨͨ· ͍ͫ͊ͫ·͍͙͊ͤΎ ό˿́ ͙ ˹́ύ
ïп ˿́ Ҍ п ˹́ ͔ͦͣͨͪͫͫͦͪ͊͟ ͙͙͡ р ˿́ Ҍ о ˹́ ͔ͦͣͨͪͫͫͦͪ͊͟
ï͍͔͙͔̂ͨͪ͊ͤ͡ ͔ͦͣͨͪͫͫͦͪͦͣ͟ ͫ ;͊ͫͭͦͭͤ·ͣ ͙͍ͨͪͦ͒ͦͣ
ï͍͔͙͔̂ͨͪ͊ͤ͡ ͊ͫ͊͒ͤ͟͟·ͣ ͔͔͙ͭͨͦͦ͋ͣͤͤͦͣ͟͡
ï˻͋΅͙͔ ͍ͻͦ͒·κ͍·ͻͦ͒· (15)

ï˻͋΅͙͔ PI ͪ ͔͎ͯ͡Ύͭͦͪ·(3)

ï˸ͦ͒ͯ͡Έ ͎͍͊ͤ͊ͦͦ͡·ͻ ͍·ͻ͍ͦ͒ͦ(4)

ï˸ͦ͒ͯ͡Έ ͒͡Ύ ΄͎͍͊ͦ·ͻ ͍͙͎͔͔͚͒͊ͭ͡(4)

ï˥ͪ͊ͺ͙;͔͙͚ͫ͟ ͙͔͚͒ͫͨ͡

˴͔ͦͤͭͪͦͪ͡͡ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭ
AK-PC 783
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˴͔ͦͤͭͪͦͪ͡͡ ͎͊ͫ͊͒ͤͦͦ͟͟ ͔͔͙ͭͨͦͦ͋ͣͤͤ͊͟͡ ˿˻н
EKC 313

Å˿͔ͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·͚ ͔ͦͤͭͪͦͪ͟͡͡

͒͡Ύ ͊ͫ͊͒ͤ͟͟·ͻ ͙͔ͫͫͭͣ ˿˻н

Å˻͍͚ͫͤͦͤͦ ͺͯͤ͟ͼ͙ͦͤ͊͡

ï˽͔͙͔ͦ͒͒ͪ͗͊ͤ ͍͔͙͒͊ͤ͡Ύ ͔ͦͤ͒ͤͫ͊͟ͼ͙͙˿˻н ͦͤͭͯͪ͊͟

ï˽͔͙͔ͦ͒͒ͪ͗͊ͤ ͙ͦͨͭͣ͊͡Έ͎ͤͦͦ ͔͔͎͔͍ͨͪͪ͊ ͍ ͍͔ͪͻ͔ͤͣ ͔͊ͫ͊͒͟͟
ïˣ·ͫͭͪ͊Ύ ͔ͪ͊͟ͼ͙Ύ ͤ͊ ͙͔͔͙͔ͣͤͤ͘ ͍͔͙͒͊ͤ͡Ύ ͔ͦͤ͒ͤͫ͊͟ͼ͙͙ ςͪ ͊͋ͦͭ͊ ͨͦ ͍͔͙͒͊ͤ͡ΌΣ ͊ ͔ͤ 
ͨͦ ͔͔͔ͭͣͨͪ͊ͭͯͪ

ï͍͔͙͔̂ͨͪ͊ͤ͡ ETS, ICMTS/ICAD
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AK-CC 750/ 550A/ 450͔ͦͤͭͪͦͪ͟͡͡· ͙͙͔ͫͨ͊ͪͭ͡Ύ

˻͍͚ͫͤͦͤͦ ͺͯͤ͟ͼ͙ͦͤ͊͡ AK-CC 450:

ω ˨͡Ύ ͦͻ͔͙͊͗͒ͤ͡Ύ ͚ͤ͊ͫͦͫͤͦ ͨͦ͒͊;͔͚ ͻ͙͔͊͒ͦͤͦͫͭ͡͡ΎΣ ͍ 
ͭΦ;. CO2

ω ˨͡Ύ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͫ ́˾ˤΦ

ω ˻͙͙ͨͭͣ͊͘ͼ͙Ύ Ή͔͎͔͔͙ͤͪͦͨͦͭͪ͋ͤ͡Ύ ͍͔͚ͫ ͻ͙ͦͦ͒͡͡Έ͚ͤͦ 
͙͔ͫͫͭͣ·

ω ˻͙͒ͤ ͔ͦͤͭͪͦͪ͟͡͡ ͒͡Ύ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͔ͤͫͦ͟͡Έ͙͙ͣ͟ 
͙ͪ͊͘͡;ͤ·͙ͣ ͻ͙ͦͦ͒͡͡Έͤ·͙ͣ ͍͙ͯͫͭ͊ͤͦ͊ͣ͟

ω ˩͔͍͔ͫͭͫͭͤͤ͊ΎΣ Ή͔͙ͭͪ͟͡;͔ͫ͊͟Ύ ͚͙͙ͦͭͭ͊͊͟͡ ˻˥˥

AK-CC 550Aͨ ͡ΌͫΥ

ω ˨͡Ύ ͦͻ͔͙͊͗͒ͤ͡Ύ ͫ Ή͔ͭͪͦͤͤ͟͡·ͣ ͪ͊ͫ΄͙͙͔ͪͭ͡Έͤ·ͣ

͊ͨ͊ͤͦͣ͟͡

ω ˢ͙͍͔͒͊ͨͭͤͦ ͍͔͙͔ͯͨͪ͊ͤ͡ ͔͔͎͔͍ͨͪͪͦͣ

ω ˢ͙͍͒͊ͨͭͤ͊Ύ ͚ͦͭͭ͊͊͟Σ ͍ͦͫͤͦ͊ͤͤ͊Ύ ͤ͊ ͪ͊͋ͦ;͙ͻ 
ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ͻ ͙͙͔͔͚ͫͨ͊ͪͭ͡

AK-CC 750ͨ͡ΌͫΥ

ω ͍͔͙͔̂ͨͪ͊ͤ͡ ͍͒ͯͣΎ ͔ͫ͟ͼ͙Ύ͙ͣ ͍ ͦ͒ͤͦͣ ͔ͦͪͨͯͫ͟

ω ͔͔́ͨͪΈ ͔ͭ͊͗͟ ͒ͦͫͭͯͨͤͦ ͒͡Ύ 9¢{Φ
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ʊʨʘʥʩʢʨʠʪʠʯʝʩʢʘʷ 

ʙʫʩʪʝʨʥʘʷ ʩʠʩʪʝʤʘ
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˾͊ͫ΄͙͙ͪͭΦ ͊ͨ͊ͤ͟͡ 
͍·͎ͫͦͦͦ͟ ͍͔͙͒͊ͤ͡Ύ

˾͔͙͍͔ͫͪ

ˣ͚͊ͨ͊ͫͤ·͚͎͍͊ͦ͘·͚ 
͊ͨ͊ͤ͟͡

̏˾ˤ

˴͔ͦͣͨͪͫͫͦͪ·
͙͎ͤͦͦ͘͟ ͍͔͙͒͊ͤ͡Ύ

˴͔ͦͣͨͪͫͫͦͪ· 
͍·͎ͫͦͦͦ͟ ͍͔͙͒͊ͤ͡Ύ

˥͊ͦͦ͘ͻ͙͔͊͒ͭ͡͡Έ
CO2 ȸɖɆɓɗɐɖɎɘɎɝɋɗɐɆɥ ɇəɗɘɋɖɓɆɥ ɗɎɗɘɋɒɆ

͔̏͗ͭͦͪ͟
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CO2͙͙́ͪ͊ͤͫͪͭ͟;͔ͫ͊͟Ύ ͔͋ͯͫͭͪͤ͊Ύ ͙͔ͫͫͭͣ͊

1 2

3

45

6

79

10

11

12

8
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Å̏ͺͺ͔͙͍ͭͤ͊͟ ͍ ͔͔ͯͣͪͤͤͦͣ ͙͔ͣ͊ͭ͟͡Τ

Å˻͙͒ͤ ͻ͎͔͊͒͊ͤͭ͡Τ

ÅCO2 ͦ ͙ͭ͡;ͤͦ ͨͦ͒ͻ͙ͦ͒ͭ ͒͡Ύ ͙͙ͤ͘͟ͻ 
͔͔ͭͣͨͪ͊ͭͯͪΦ

Å˿͔͊ͣͦ ͍·͔ͫͦͦ͟ ͪ͊͋ͦ;͔͔ ͍͔͙͔͒͊ͤ͡ ͍ 
͙͔͔ͫͫͭͣ ͔ͤ ͔͍ͨͪ·΄͔͊ͭ млр ͋͊ͪ ͤ͊ ͔ͫͭͦͪͦͤ 
͎͔͙ͤ͊ͤͭ͊ͤΎ

Å˽͙ͪ ͔͙͍͙͙ͨͪͦͭͪͦ͊ͤ͟ ͙͔ͫͫͭͣ· ͤ͊ ͪ͊͋ͦ;͔͔ 
͍͔͙͔͒͊ͤ͡ млр͋͊ͪ ͔ͤ ͔͔ͭͪ͋ͯͭ ͦͻ͔͙͊͗͒ͤ͡Ύ 
͙ͨͪ ͫͭͦΎ͔ͤ͟

Å˻͙ͭ͡;ͤ·͚ ͔ͨͦͭͤͼ͙͊͡ ͒͡Ύ ͔͔ͪͯͨͪ͊͟ͼ͙͙. 

CO2 ȸɖɆɓɗɐɖɎɘɎɝɋɗɐɆɥ ɇəɗɘɋɖɓɆɥ ɗɎɗɘɋɒɆ
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ζ˽͡Όͫ·η ͙͙ͭͪ͊ͤͫͪͭ͟;͔͙ͫ͟ͻ 
͙͔ͫͫͭͣ

Å ˣ͔͔ͦ͡ ͍·ͫͦ͊͟Ύ Ή͔͎ͤͪͦΉͺͺ͔͙͍ͭͤͦͫͭ͟Έ͍ ͔͎͙ͪͦͤ͊ͻ ͫ ͔͔ͯͣͪͤͤ·ͣ 
͙ͣ͊ͭͦͣ͟͡, ͨ ͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ ͊ͫ͊͒ͤ͟͟·͙ͣ ͙ ͙ͭͪ͊͒ͼ͙ͦͤͤ·͙ͣ ͙͔͙ͫͫͭͣ͊ͣ

Å ͎͙̏ͦͦ͟͡;ͤͦͫͭΈςͦ ͙͒ͤ ͻ͎͔͊͒͊ͤͭ͡Σ ODP=0, GWP=1

Å ˤ·͙͚ͫͦ͟ ͔ͨͦͭͤͼ͙͊͡ ͔͔ͪͯͨͪ͊͟ͼ͙͙ ͔ͭͨ͊͡



Refrigeration and Air Conditioning39 |

ζ˸͙ͤͯͫ·η ͙͙ͭͪ͊ͤͫͪͭ͟;͔͙ͫ͟ͻ
͙͔ͫͫͭͣ

Å ˻͙ͭ͡;ͤ·͔ ͨͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ ͙ͭͪ͊͒ͼ͙ͦͤͤ·͙ͣ ͙͔͙ͫͫͭͣ͊ͣ

Å ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͭͦ͡Έͦ͟ ͔ͫͨͼ͙͊͡Έͤ·ͻ ͔͍ͦͣͨͦͤͤͭͦ͟ (ͨͦ͒ͻͦ͒Ύ΅͙ͻ ͒͡Ύ 
CO2)͙-͊͘͘ ͍·͎ͫͦͦͦ͟ ͪ͊͋ͦ;͔͎ͦ ͍͔͙͒͊ͤ͡Ύ
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ʂʦʤʧʦʥʝʥʪʳ ʜʣʷ ʪʨʘʥʩʢʨʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʉʆ2

ʂʦʥʪʨʦʣʣʝʨʳ

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ

ÁAK-PC 781/A

ÁAK-PC 772/A

ÁAK-PC 782A

ʂʦʥʪʨʦʣʣʝʨʳ

ʠʩʧʘʨʠʪʝʣʷ

ÁAK-ʉʉ 550ɸ

ÁAK-ʉʉ 750

ÁEKC 316A

ÁEKC 315A

ʂʦʥʪʨʦʣʣʝʨ

ʛʘʟʦʦʭʣʘʜʠʪʝʣʷ

ÁEKC 326A

ʕʣʝʢʪʨʦʥʥʳʝ 

ʨʝʛʫʣʠʨʫʶʱʠʝ ʢʣʘʧʘʥʳ

ÁAKVH

ÁICMTS

ÁCCM(T)

ÁCTR

ʃʠʥʝʡʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ

ÁGBC

ÁDMT

ÁNRVH

ɼʘʪʯʠʢʠ 

ÁAKS 32, 32R ʠ33

ÁAKS 2050

ÁAKS 11

ÁGD ʠ DGS

ʈʝʣʝ 

ʜʘʚʣʝʥʠʷ

ÁKP 6

ÁMBC 5000

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ 

ʢʣʘʧʘʥʳ

ÁEVR

ÁEVRH ʠEVUL

ʉʠʩʪʝʤʳ 

ʤʦʥʠʪʦʨʠʥʛʘ

ÁAK-SM 8XX
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ï ˻͙͒ͤ ͙͔͚͒ͫͨ͡ ͒͡Ύ ͍͔͚ͫ ͨ͊ͭ͡ͺͦͪͣ· ͔͍ͦͤͭͪͦͪͦ͟͡͡ 

ï USB2 ͘ ͔͙͊ͣͤͭ RS 232 ͒ ͡Ύ ͔͔͍͔͎ͤͨͦͫͪ͒ͫͭͤͤͦͦ 
ͨͦ͒͟͡Ό;͔͙ͤΎ ͟ Service Tool

˽͔ͦ͒͒ͪ͗͊͟ ΄͙͎ͪͦͦͦ͟ ͪΎ͒͊ ͔͍ͦͣͨͪͫͫͦͪͦ͟: 

ï Stream (4 / 6 ͼ͙͙͍ͤ͒ͪͦ͡)

ï BitzerCRII (4 / 6 ͼ͙͙͍ͤ͒ͪͦ͡)

ï AK-PC 781A ͪ ͊ͫ΄͙͔ͪͤ ͫ 8 ͒ ͦ 10 ͟ ͔͍ͦͣͨͪͫͫͦͪͦ

˸͔͙ͦ͒ͪͤ͊͘ͼ͙Ύ ͨ͊ͭ͡ͺͦͪͣ·AK-PC 7xxA
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Á˻͍ͫͤͦͤ·͔ ͙͔͔͙ͨͪͣͤͤΎ: 

ÁCO2Φ ͙͙́ͪ͊ͤͫͪͭ͟;͔͔ͫͦ͟ ͔͔͋ͯͫͭͪͤͦ ͙͔͔͙͔ͨͪͣͤͤ

Á͙́ͪ͊͒ͼ͙ͦͤͤ·͔HFC ͨ ͙͔͔͙ͪͣͤͤΎ

Á˻͍͚ͫͤͦͤͦ ͺͯͤ͟ͼ͙ͦͤ͊͡

Á˻͙͒ͤ ͍͔ͯͪͦͤΈ ͍͔͙͒͊ͤ͡Ύ(˿͙͙́͡˹́) ͒ ͦ у(10)͔͍ͦͣͨͪͫͫͦͪͦ͟

Á͍͔͙͔̂ͨͪ͊ͤ͡ ͔ͨ͊ͪ͊͡͡͡Έͤ·͙ͣ ͔͙ͦͣͨͪͫͫͦͪ͊ͣ͟

Áˣ·ͫͭͪ͊ΎΣ ͨͪͦͫͭ͊Ύ ͙ ͯ͒ͦ͋ͤ͊Ύ ͚ͤ͊ͫͭͪͦ͊͟ ͫͦ ά{ƳŀǊǘ ǎŜǘǘƛƴƎǎέ

Á͍͔͙͔̂ͨͪ͊ͤ͡ ͙͔͚ͫͫͭͣͦ ͍͍ͦͪ͊ͭ͊͘ ͣ͊ͫ͊͡

Á͍͔͙͔̂ͨͪ͊ͤ͡ ͎͊ͦͦ͘ͻ͙͔͔͊͒ͭͣ͡͡ ͙ ͔͙͍͔ͪͫͪͦͣ(ͺͯͤ͟ͼ͙ͦͤ͊͡ EKC 326A)

Á͍͔͙͔̂ͨͪ͊ͤ͡ ͙͔͚ͫͫͭͣͦ ͔͔ͪͯͨͪ͊͟ͼ͙͙ (2)

Á˻͋΅͙͔ ͍ͻͦ͒·κ͍·ͻͦ͒· (15)

Á˻͋΅͙͔ PI ͪ ͔͎ͯ͡Ύͭͦͪ·(3)

Á˸ͦ͒ͯ͡Έ ͎͍͊ͤ͊ͦͦ͡·ͻ ͍·ͻ͍ͦ͒ͦ(4)

Á˸ͦ͒ͯ͡Έ ͒͡Ύ ΄͎͍͊ͦ·ͻ ͍͙͎͔͔͚͒͊ͭ͡(4)

Á˥ͪ͊ͺ͙;͔͙͚ͫ͟ ͙͔͚͒ͫͨ͡

˴͔ͦͤͭͪͦͪ͡͡ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭAK-PC 781A
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˴͔ͦͤͭͪͦͪ͡͡ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭAK-PC 781A
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˻͍͚ͫͤͦͤͦ ͺͯͤ͟ͼ͙ͦͤ͊͡(͍ ͍͔͙͙ͫͪ͊ͤͤ ͫ AK-PC781)

ï ˻͙͒ͤͦ͟ ͔ͤͭͪͦͪ͒͡͡͡Ύ8 MT/IT (ͨ ͊ͪ͊͡͡.ͦͣͨͪ͟.) + 4 LT

ï ˴ͦͤͭͪͦ͡Έ ͪ͊͋ͦͭ· ͎͔͊ͯͪ͊͘͟͡(͊͟͟ ͍ AK-PC 781)

ï ˽͍͊͊͡Ό΅͊Ύ ͍͍͔͙ͯͫͭ͊͊͒͊ͤ͟͡Ύ ͍ ͔͙͍͔͔ͪͫͪ

ï ͍͔͙͔̂ͨͪ͊ͤ͡ ͔͔ͪͯͨͪ͊͟ͼ͙͔͚ ͔ͭͨ͊͡(͊͟͟ ͍AK-PC 781)

ï ˸ͦ͒ͯ͡Έ ͎͍͊ͤ͊ͦͦ͡·ͻ ͍·ͻ͍ͦ͒ͦ (͊͟͟ ͍ AK-PC 781)

ï PI ͟ ͔ͦͤͭͪͦͪ͡͡· ͒͡Ύ ͙ͪ͊͘͡;ͤ·ͻ ͙͔͔͙͚ͨͪͣͤͤ (͊͟͟ ͍ AK-PC 781)

ï ˸͔͊ͫͭͪ ͚͙ͤ͊ͫͭͪͦ͟

AK-PC 782A˴ ͔ͦͤͭͪͦͪ͡͡ ͙͙ͭͪ͊ͤͫͪͭ͟;͔͚ͫͦ͟
͔͚͋ͯͫͭͪͤͦCO2͙͔ͫͫͭͣ· 
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AK-PC 782A˴ ͔ͦͤͭͪͦͪ͡͡ ͙͙ͭͪ͊ͤͫͪͭ͟;͔͚͔͚ͫͦ͋ͯͫͭͪͤͦ͟CO2͙͔ͫͫͭͣ· 
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͍̊͊ͪͦ·͔ ͪ͊ͤ͟· GBC ͒ ͡Ύ ˿˻2

˴ͦͤͫͭͪͯ͟ͼ͙Ύ

ȲɔɓɘɆɌɓɡɋ ɔɘɈɋɖɗɘɎɥ Ɋɑɥ 
ɐɖɋɕɑɋɓɎɥ ɐɑɆɕɆɓɆ

ȵɔɗɆɊɔɝɓɔɋ ɗɋɊɑɔ Ɏɍ 
ɒɔɊɎɚɎɜɎɖɔɈɆɓɓɔɉɔ 
ɘɋɚɑɔɓɆ

ȴɘɈɋɖɗɘɎɋ Ɋɑɥ ɗɘɖɆɈɑɎɈɆɓɎɥ 
ɊɆɈɑɋɓɎɥ ɍɆɛɈɆɝɋɓɓɔɏ 
ɌɎɊɐɔɗɘɎ

ȵɖɋɜɎɍɎɔɓɓɆɥ 
ɑɆɍɋɖɓɆɥ ɗɈɆɖɐɆ

ȰɔɑɢɜɋɈɆɥ ɕɖɔɐɑɆɊɐɆ Ɋɑɥ 
ȷȴ2: ɒɆɐɗ. ɖɆɇɔɝɋɋ 
ɊɆɈɑɋɓɎɋ 90 ɇɆɖ

ȳɆ ɕɖɔɎɍɈɔɊɗɘɈɋ 100% 
ɐɑɆɕɆɓɔɈ ɕɖɔɈɋɖɥɤɘ 
ɈɡɗɔɐɎɒ ɊɆɈɑɋɓɎɋɒ 
(130 ɇɆɖ)
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Ȩɗɘɖɔɋɓɓɡɏ ɊɋɒɕɚɎɖəɤɟɎɏ 
ɕɔɖɞɋɓɢ

Ⱦɘəɜɋɖɡ ɕɔɊ ɕɆɏɐə
ODF/ODF

Ȩɗɋ ɕɖɔɎɍɈɋɊɋɓɓɡɋ 
ɐɑɆɕɆɓɡ ɎɗɕɡɘɆɓɡ ɕɖɎ 
ɊɆɈɑɋɓɎɎ 130 ɇɆɖ

ȲɆɐɗɎɒɆɑɢɓɔɋ ɖɆɇɔɝɋɋ 
ɊɆɈɑɋɓɎɋ 90 ɇɆɖ

ȹɕɑɔɘɓɋɓɎɋ, ɗɕɋɜɎɆɑɢɓɔ 
ɖɆɍɖɆɇɔɘɆɓɓɔɋ Ɋɑɥ 
ɖɆɇɔɘɡ ɗ CO2

˻͋ͪ͊ͭͤ·͔ ͊ͨ͊ͤ͟͡· NRV ͒ ͡Ύ ˿˻2

˴ͦͤͫͭͪͯ͟ͼ͙Ύ
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Á˸ ͙ͤ ͫͪͦ͟ ͫͯ͗͋͡· мл ͔ͭ͡

Á˭ ͔͍͊ͨ͊ͭͤͭͦ͊ͤͤ·͚ ͎͙͊ͦͪͭͣ͡ MSS

Á˸ ͙͊ͫͣ͊͟͡Έ͔ͤͦ ͪ͊͋ͦ;͔͔ ͍͔͙͔͒͊ͤ͡ фл ͋͊ͪ

Á˨ ͙͊ͨ͊ͦͤ͘ ͔͎͙͍͙ͪͯͪͦ͊ͤ͡Ύ мл ς100 %

Á˸ ͙͊ͫͣ͊͟͡Έͤ·͚ ͪ͊͋ͦ;͙͚ ͔͔ͨͪͨ͊͒ ͍͔͙͚͒͊ͤ͡ όaht5ύ ͒ͦ ор ͋͊ͪ

͔̏ͭͪͦͤͤ͟͡·͚ ͪ͊ͫ΄͙͙͔ͪͭ͡Έͤ·͚ ͍͔͙ͤͭ͡Έ AKVH10
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˾͔͎͙͔ͯͪͯͣ͡·͚ ͊ͨ͊ͤ͟͡ ͫΉ͔͙ͭͪ͟͡;͔͙ͫͣ͟
΄͎͍͊ͦ·ͣ ͙͍ͨͪͦ͒ͦͣ CCMT

Á ˾͊ͪ͊͋ͦͭ͊ͤ͘ ͔ͫͨͼ͙͊͡Έͤͦ ͒͡Ύ 
͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍ ͙͔ͫͫͭͣ͊ͻ ˿˻2͍ 
͊͟;͔͍͔ͫͭ ͪ͊ͫ΄͙͙͔ͪͭ͡Έ͎ͤͦͦ ͊ͨ͊ͤ͊͟͡ ͙ 
͍ ͊͟;͔͍͔ͫͭ ͎͍͎͊ͦͦͦ͘ ͚͎͋͊ͨ͊ͫͤͦͦ
͊ͨ͊ͤ͊͟͡ 

Á ˣ·ͫͭͪ·͚ ͙ ͯ͒ͦ͋ͤ·͚ ͔͍͙ͫͪͫ
Á ˤ͔ͫͭͪͦͤͤ·͚ ͔͍͔ͨͪͦ͋ͪ͊ͦ͊ͭ͘͡Έ 
͍·͎ͫͦͦͦ͟ ͍͔͙͒͊ͤ͡Ύ MBSό͒͡Ύ 
͍͊ͨ͊ͤͦ͟͡ CCMT16-42)

Á ˾͊͋ͦ;͔͔ ͍͔͙͔͒͊ͤ͡ ͒ͦ мпл ͋͊ͪ
Á ˸͙͊ͫͣ͊͟͡Έͤ·͚ ͪ͊͋ͦ;͙͚ ͔͔ͨͪͨ͊͒ 
͍͔͙͚͒͊ͤ͡ όaht5ύ ͒ͦ фл ͋͊ͪ

Á ˨͍͔͙͔͊ͤ͡ ͪ͊ͪ͘·͍͊ ͔͔͋ͦ͡ ттл ͋͊ͪ
Á ́ͦ;͔ͤͦ ͙ͨͦ͘ͼ͙͙͍͙͔ͦͤͪͦ͊ͤ ͒͡Ύ 
͙ͦͨͭͣ͊͡Έ͎ͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͍ 
͍͙ͯͫͦ͡Ύͻ ͔͔͎ͫͪ͒ͤͦ ͍͔͙͒͊ͤ͡Ύ

Á ˤͦͣͦ͗ͤͦͫͭ͘Έ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍ 
͍͙ͯͫͦ͡Ύͻ ͍͍͔͎͒ͯͤ͊ͨͪ͊ͤͤͦͦ͡ ͨͦͭͦ͊͟

Á ˨͍͔͙͔͊ͤ͡ ͪ͊ͪ͘·͍͊ ͔͔͋ͦ͡ ттл ͋͊ͪ
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˾͔͎͙͔ͯͪͯͣ͡·͚ ͊ͨ͊ͤ͟͡ ͫΉ͔͙ͭͪ͟͡;͔͙ͫͣ͟
΄͎͍͊ͦ·ͣ ͙͍ͨͪͦ͒ͦͣ CTR

Á ˾͊ͪ͊͋ͦͭ͊ͤ͘ ͔ͫͨͼ͙͊͡Έͤͦ ͒͡Ύ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍ 
͙͙ͭͪ͊ͤͫͪͭ͟;͔͙ͫ͟ͻ͙͔ͫͫͭͣ͊ͻ ˿˻2 ͫ ͔͔ͪͯͨͪ͊͟ͼ͙͔͚ 
͔ͭͨ͊͡ ͍ ͊͟;͔͍͔ͫͭ ͔ͭͪͻͻ͍͎ͦ͒ͦͦͦ ͊ͨ͊ͤ͊͟͡ 

Á ˣ·ͫͭͪ·͚ ͙ ͯ͒ͦ͋ͤ·͚ ͔͍͙ͫͪͫ
Á ˨͍ͯͻ͙ͨͦ͘ͼ͙͔ͦͤͤͦ ͙ ͍͔ͨ͊ͤͦ͡ ͔͎͙͍͙͔ͪͯͪͦ͊ͤ͡
Á ˾͊͋ͦ;͔͔ ͍͔͙͔͒͊ͤ͡ ͒ͦ мпл ͋͊ͪ
Á н ͍ͻͦ͒͊ ͙ м ͍·ͻͦ͒ ͙͙͡ н ͍·ͻͦ͒͊ ͙ м ͍ͻͦ͒
Á ˽͔͙͍͔ͦ͒͒ͪ͗͊ͭͫΎ ͔͙ͦͤͭͪͦͪ͊ͣ͟͡͡ AK-XM 208C, EKD 

316, EKD 316C 
Á ́ͦ;͔ͤͦ ͙ͨͦ͘ͼ͙͙͍͙͔ͦͤͪͦ͊ͤ ͒͡Ύ ͙ͦͨͭͣ͊͡Έ͎ͤͦͦ 
͍͔͙ͯͨͪ͊ͤ͡Ύ
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ˣ͔ͦͨ͊ͫͤͦͫͭ͘Έ

ˤ·͙͔ͫͦ͟ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͙ ˿˻2ͦͨ͊ͫͤ· ͒͡Ύ ͍͒ͦͪͦ͘ΈΎ ;͔͍͔ͦ͊͟͡Η 
˨͔͔ͭ͟ͼ͙Ύͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͙ ˿˻2Ύ͍͡Ύ͔ͭͫΎ ͦ͋Ύ͔͊ͭ͘͡Έ͚ͤͦΗ 

˽͔ͦͭͪΎ ͙ͫͦͤ͊ͤ͘Ύ ͙ ͔ͫͣͪͭΈ

́Ύ͔͗ͦ͡ ͒·΄͊ͭΈΣ ͎͍ͦͦͤ͊͡Ύ ͋ͦ͡ΈΣ ͍·͙͚ͫͦ͟ ͨͯ͡ΈͫΣ ͎͍͔͙͔ͦͦͦͪͯ͗ͤ͟͡

˹͔ ͙ͨͪ;͙ͤΎ͔ͭ ͍͔ͪ͒͊ ͙ͨͪ ͙ͦͪͦͭ͟͟ͻ ͔͙ͨͪͦ͒͊ͻ

ˤ͔ͪͻ͙͚ͤ ͔͔ͨͪ͒͡ ͍͙͚͚͊͊ͪͤͦ ͙͎͙ͫͤ͊͊͘͡ͼ͙͙ ͎͙͊ͦ͊ͤ͊͊͘͘͡ͼ͙͙

˹ͦͪͣ͊͡Έͤ͊Ύ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙Ύ ͍ ͊ͭͣͦͫͺ͔͔ͪ
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˥͙͊ͦ͊ͤ͊͊͘͘͡ͼ͙ΎCO2

˹͙͎ͦ͒͊͟ ͔ͤ ͙ͫͨͦ͡Έ͚͔ͯͭ͘ ͒͊ͭ;͙͟ ͙͔ͣͪ͘ΎΌ΅͙͚ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙Ό 
͙ͫͦͪͦ͒͊͟͡ ͒͡Ύ ͦͤͭͪͦ͟͡Ύ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͙ ˿˻2!
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DGS ˨ ͔͔ͭͭͦͪ͟ ͔ͯͭ;͙͟ CO2

˽ͦ͒͟͡Ό;͊ΌͭͫΎ ͨͦ Modbus ͟  ADAP-KOOL

˹͙͎ͦ͒͊͟ ͔ͤ ͙ͫͨͦ͡Έ͚͔ͯͭ͘ ͒͊ͭ;͙͟ ͙͔ͣͪ͘ΎΌ΅͙͚ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙Ό ͙ͫͦͪͦ͒͊͟͡ ͒͡Ύ ͦͤͭͪͦ͟͡Ύ 
ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͙ ˿˻2!
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˿͎ͦ͊ͫͤͦ͡ EN378 (˥ ˻˿́ 9bоту-2014 )

Á ˾͔΄͔ͭ͊͟ ͍͔͙ͤͭ͡Ύͼ͙͙ ͯ ͨͦ͊͡

Á ˨͊ͭ;͙͟ ͎͙͊ͦ͊ͤ͊͊͘͘͡ͼ͙͙ ͊͟͟ ͣͦ͗ͤͦ ͙͔͋͗͡ ͟ ͨͦͯ͡

Á ˻͔ͭ͒͡Έ͔ͤͦ ͙͙͔ͨͭ͊ͤ ͒͡Ύ ͍͔͙ͤͭ͡Ύͼ͙͙ ͙ ͍͙͚͚͊͊ͪͤͦ ͙͎͙ͫͤ͊͊͘͡ͼ͙͙

˾͔͙͔͊ͫͨͦͦ͗ͤ͡ ͎͙͊ͦ͊ͤ͊͊ͭͦͪ͊͘͘͡ CO2
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ʂʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʪʨʘʥʩʢʨʠʪʠʯʝʩʢʠʭʩʠʩʪʝʤ ʥʘ ʉʆ2

˸ͯ͡Έ͙ͭ ͔̏͗ͭͦͪ͟ Danfoss

͔́ͻ͎͙ͤͦͦ͡Ύ ͔ͨ͊ͪ͊͡͡͡Έ͎ͤͦͦ ͙ͫ͗͊ͭΎ
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ʂʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʪʨʘʥʩʢʨʠʪʠʯʝʩʢʠʭʩʠʩʪʝʤ ʥʘ ʉʆ2
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ʊʨʘʥʩʢʨʠʪʠʯʝʩʢʘʷʩʠʩʪʝʤʘ ʥʘ ʉʆ2ʩ ʄʫʣʴʪʠ ʕʞʝʢʪʦʨʦʤ ʠ ʧʘʨʘʣʩʞʘʪʠʝʤ
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˸ͯ͡Έ͙ͭ ͔̏͗ͭͦͪ͟ ˨͊ͤͺͦͫͫ CTM
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˿ͭͦͪͦͤ͊ ͍·͎ͫͦͦͦ͟ ͍͔͙͒͊ͤ͡Ύ
75-110 ͋ ͊ͪ

˨͍͔͙͔͊ͤ͡ ͍ͫ͊ͫ·͍͙͊ͤΎ 
25-30 ͋ ͊ͪ˨͍͔͙͔͊ͤ͡ ͍ ͔͙͍͔͔ͪͫͪ

32-37 ͋ ͊ͪ

ʉʭʝʤʥʦʝ ʨʝʰʝʥʠʝ
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ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʵʞʝʢʪʦʨʘ
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ʄʫʣʴʪʠ ʕʞʝʢʪʦʨ ɼʘʥʬʦʩʩ CTM

ˤͻͦ͒ ͎͊͊͘ ͍·͎ͫͦͦͦ͟ 
͍͔͙͒͊ͤ͡Ύ (͙͘ 
͎͊ͦͦ͘ͻ͙͔͊͒ͭ͡͡Ύ)

ˤͻͦ͒ ͍ͫ͊ͫ·͍͔͎͊ͣͦͦ 
ͨ͊ͪ͊ ͫͦ ͫͭͦͪͦͤ· ˿́

ˤ·ͻͦ͒ ͎͊͊͘ 
͔͔͎ͫͪ͒ͤͦ ͍͔͙͒͊ͤ͡Ύ 
(͔͙͍͔ͪͫͪ)

˿͔͙ͦͤͦ͒ͤ͡·͔͊ͨ͊ͤ͟͡· ͒͡Ύ 
͙ͣͨͯ͡Έ͎ͫͤͦͦ ͔͎͙͍͙ͪͯͪͦ͊ͤ͡Ύ

˽͔͍͔͙ͪͦ͋ͪ͊ͦ͊ͭ͘͡  
ˤ˨ MBS 8250
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˨͙͚͙͊ͤͯ͘ ͯ͡;΄͔͙ͤΎ:

Å ˨͙͔ͦͨͦͤͭ͡͡Έ͔ͤͦ ͍͔͙͔ͦͭͪͫͭ ͒͡Ύ 
͔͎ͫͣͤͤͦͦκ͙͍͔͎ͦ͋ͫͯ͗͊ͣͦͦ͡ ͺ͙͡Έͭͪ͊

Å ˣ͔͔ͦ͡ ͙͒ͤͤ͡·͔ ͍͙ͤͭ·

Å DIN 25 ʕ ·ͻͦ͒

Å ˹͍͔ͦͦ ͙͔ͯͨͦͭͤͭ͡͡Έ͔ͤͦ ͦ͟͡Έͼͦ

˾͍͙͙͔͊ͭ͘ ˸ͯ͡Έ͙ͭ ͔̏͗ͭͦͪ͊͟

CTM-6

CTM-2CTM-1
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100%

55%55%

100%
45%

ʉʭʝʤʥʦʝ ʨʝʰʝʥʠʝ
͍ͣ͊ͫͫͦ·͔ ͪ͊ͫͻͦ͒· ͔͋͘ Ή͔͗ͭͦͪ͊͟ ͙ ͔ͨ͊ͪ͊͡͡͡Έͤ·ͻ ͔͍ͦͣͨͪͫͫͦͪͦ͟
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100%

55%55%

45%

ʉʭʝʤʥʦʝ ʨʝʰʝʥʠʝ
͍ͣ͊ͫͫͦ·͔ ͪ͊ͫͻͦ͒· ͔͋͘ Ή͔͗ͭͦͪ͊͟ ͙ c ͨ ͔͊ͪ͊͡͡͡Έͤ·ͣ ͙͔ͫ͗͊ͭͣ
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100%

60%60%

80%

40% 20%

ʉʭʝʤʥʦʝ ʨʝʰʝʥʠʝ
͍ͣ͊ͫͫͦ·͔ ͪ͊ͫͻͦ͒· ͫ Ή͔͗ͭͦͪ͟ ͙ c ͨ ͔͊ͪ͊͡͡͡Έͤ·ͣ ͙͔ͫ͗͊ͭͣ
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R404A vs CO2 systems

Country City
Average 
annual 
temp, C

CO2 Booster 
system *

Parallel 
compression

Parallel + HP 
Ejector

LP Ejector LE Ejector
Parallel 

compression 
+ LE Ejector

LP Ejector 
system + LE 

Ejector

HP Ejector 
system + LE 

Ejector

Russia Yakutsk -8 23% 28% 29% 25% 35% 41% 37% 42%

Russia Chita -2 21% 26% 28% 23% 33% 39% 35% 41%

Russia Omsk +2 17% 22% 24% 20% 28% 35% 32% 37%

Russia Yekaterinburg +3 19% 25% 27% 22% 31% 37% 34% 39%

Kasakhstan Semipalatinsk +4 14% 19% 22% 18% 25% 31% 29% 34%

Russia Moscow +5 16% 22% 24% 20% 28% 34% 32% 37%
Russia Saint Petersburg +5 19% 24% 26% 22% 31% 37% 34% 39%

Uzbekistan Tashkent +14 1% 8% 13% 9% 11% 19% 20% 24%

ȦɐɘəɆɑɢɓɔɗɘɢ ɣɌɋɐɘɔɖɓɔɏɘɋɛɓɔɑɔɉɎɎ

Comparison with Booster

Country City
Average 
annual 
temp, C

CO2 Booster 
system

Parallel 
compression

Parallel + HP 
Ejector

LP Ejector LE Ejector
Parallel 

compression 
+ LE Ejector

LP Ejector 
system + LE 

Ejector

HP Ejector 
system + LE 

Ejector

Russia Yakutsk -8 0% 5% 6% 2% 12% 18% 14% 19%

Russia Chita -2 0% 5% 7% 2% 12% 18% 14% 20%

Russia Omsk +2 0% 5% 7% 3% 11% 18% 15% 20%

Russia Ekaterinburg +3 0% 6% 8% 3% 12% 18% 15% 20%

Kasakhstan Semipalatinsk +4 0% 5% 8% 4% 11% 17% 15% 20%

Russia Moscow +5 0% 6% 8% 4% 12% 18% 16% 21%
Russia Saint Petersburg +5 0% 5% 7% 3% 12% 18% 15% 20%

Uzbekistan Tashkent +14 0% 7% 12% 8% 10% 18% 19% 23%
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Danfoss Multi Ejector portfolio
High Pressure (HP) Low Pressure (LP) Liquid Ejector (LE)

Media on suction side Primary gas Primary gas Primary liquid

CO2 system Parallel compression Booster Booster 

Lift/entrainment 6 bar/25% @ 23ϲC 3 bar/63% @ 23ϲC 5 bar/17% @ 5ϲC

11 bar/25% @36 ϲC 7 bar/50% @ 36ϲC 5 bar/35% @ 20ϲC

System design 
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Danfoss Multi Ejector portfolio
High Pressure (HP) Low Pressure (LP) Liquid Ejector (LE)

Optimal system size 150-300 KW 40-150 KW 40-300 KW 

Target customers Hypermarkets Convenience stores, gas 
stations 

Convenience stores, 
gas stations, 
Hypermarkets

Ambient temperature Warm climates Warm climates All climates 

Target Regions SER, LAM, APA SER, LAM, APA, EER, CER, 
NAM, TMA 

All
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ɻʠʧʝʨʤʘʨʢʝʪ çʄʘʛʥʠʪè ʛ. ɺʦʩʢʨʝʩʝʥʩʢ
ʊʨʘʥʩʢʨʠʪʠʯʝʩʢʘʷʙʫʩʪʝʨʥʘʷʩʠʩʪʝʤʘ ʥʘ ʉʆ2ʩ ʵʞʝʢʪʦʨʦʤ
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ɻʠʧʝʨʤʘʨʢʝʪ çʄʘʛʥʠʪè ʛ. ɺʦʩʢʨʝʩʝʥʩʢ
ʊʨʘʥʩʢʨʠʪʠʯʝʩʢʘʷʙʫʩʪʝʨʥʘʷʩʠʩʪʝʤʘ ʥʘ ʉʆ2ʩ ʵʞʝʢʪʦʨʦʤ


