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1 Compressor and expander selection

1.1

see chapter
2KES, page 55

Bureau Veritas

see chapter
2JES, page 55

see chapter
2HES, page 55

see chapter

see chapter

2GES, page 55

2FES, page 55

D>

see chapter
2EES, page 55

see chapter
2DES, page 55

see chapter
2CES, page 55

see chapter
4FES, page 55

see chapter

see chapter

4EES, page 55

4DES, page 55

see chapter
4CES, page 55

see chapter

4BES, page 55

see chapter 4VE, see chapter 4TE, see chapter 4PE, see chapter 4NE, see chapter 4JE, see chapter 4HE,
page 55 page 55 page 55 page 55 page 55 page 55

see chapter see chapter 4FE, see chapter 6JE, see chapter 6HE, see chapter see chapter 6FE,
4GE, page 55 page 55 page 55 page 55 6GE, page 55 page 55

Tab. 1: Compressor selection semi-hermetic reciprocating compressors

see chapter
Z2EME, page 57

see chapter
2DME, page 57

see chapter
4FME(M), page

see chapter

see chapter

4EME(M), page

4DME(M), page

see chapter
4TME(M), page

see chapter
4PME(M), page

see chapter
6TME(M), page

57

see chapter
6PME(M), page

57
see chapter

57
see chapter

S8VME(M), page

8TME(M), page

57

see chapter
8PME(M), page

57

see chapter
4AMTE(M), page

57

see chapter
4KTE(M), page

57

see chapter
4JTE(M, page

57
see chapter

57
see chapter

4HTE(M), page

4GTE(M), page

57

see chapter
4DTE(M), page

57

see chapter
4CTE(M), page

57

see chapter
6FTE(M), page

57)

see chapter
6DTE(M), page

57
see chapter

57
see chapter

6CTE(M), page

8FTE(M), page

57

see chapter
8DTE(M), page

57
see chapter

8CTE(M), page
57

57

57

57

57

Tab. 2: Compressor selection DNV-GL semi-hermetic reciprocating compressors for applications with R744

1.2

see chapter
CS.65, page 8

DNVeGL

see chapter

CS.75, page 10

see chapter

CS.85, page 12

see chapter

see chapter

CS.95, page 14

HS.53, page 18

57

see chapter
HS.64, page 20

see chapter
HS.74, page 22

see chapter

HS.85, page 24

see chapter

HS.95, page 26

see chapter

see chapter

0S8.53, page 29

0S.74, page 31

see chapter
08.85, page 33

see chapter
08.95, page 35

Tab. 3: Compressor selection screw compressors

see chapter

HSE.95, page
51

Tab. 4: Expanders
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see chapter
2KES, page 59

see chapter
2JES, page 59

see chapter
2HES, page 59

see chapter

see chapter

2GES, page 59

2FES, page 59

D>

see chapter
2EES, page 61

see chapter
2DES, page 61

see chapter
2CES, page 61

see chapter
4FES, page 63

see chapter

see chapter

4EES, page 63

4DES, page 63

see chapter
4CES, page 63

see chapter 4VE,

see chapter 4TE,

see chapter 4PE,

see chapter 4NE, see chapter 4JE,

see chapter 4HE,

page 67 page 67 page 67 page 67 page 69 page 69

see chapter see chapter 4FE, see chapter 6JE, see chapter 6HE, see chapter see chapter 6FE,
4GE, page 69 page 69 page 71 page 71 6GE, page 71 page 71

see chapter 4N, see chapter 4T, see chapter 4P, see chapter 4V, see chapter 4Z,

page 73 page 75 page 75 page 77 page 77

Tab. 5: Compressor selection semi-hermetic reciprocating compressors

see chapter
4JTEM(U), page

see chapter
4HTEM(U), page

see chapter
4GTEM(U), page

see chapter

see chapter

4DTEM(U), page 4CTEM(U), page

see chapter
6FTEM(U), page

82 82 82 82

see chapter see chapter see chapter see chapter
6DTEM(U), page 6CTEM(U), page 4TMEM, page 4PMEM, page
84 84 90 90

82

Tab. 6: Compressor selection DNV-GL semi-hermetic reciprocating compressors for applications with R744

see chapter 2T,

see chapter 2N,

see chapter 4T,

see chapter 4P,

see chapter 4N,

84

see chapter 4H,

page 97 page 97 page 99 page 99
see chapter 4G, see chapter 6F, see chapter 6G, see chapter 6H,
page 101 page 103 page 103 page 103

Tab. 7: Compressor selection open drive reciprocating compressors

1.3

see chapter
CS.65, page 37

RINA Type Approvals

see chapter

CS.75, page 37

see chapter

CS.85, page 37

see chapter
CS.95, page 37

Tab. 8: Compressor selection screw compressors

see chapter
HSE.64, page

see chapter

HSE. 85, page

see chapter

HSE. 95, page

53

53

53

page 99

page 101

Tab. 9: Expanders

1.4

see chapter CSH65, page

Russian Maritime Register of shipping

see chapter CSH75, page

see chapter CSH85, page

see chapter CSH95, page

42
see chapter HS53, page

42

see chapter HS64, page

42
see chapter HS74, page

42

see chapter HS85, page

45
see chapter OS53, page

45

see chapter OS74, page

45
see chapter OS85, page

45

see chapter 0S95, page

48

48

48

Tab. 10: Compressor selection screw compressors (Russian Maritime Register of shipping)

48
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D>

see chapter 4J, see chapter 4H, see chapter 4G, see chapter 4F, see chapter 6J, see chapter 6H,
page 106 page 106 page 106 page 106 page 106 page 106

see chapter 6G, see chapter 6F,

page 106 page 106

see chapter 4JE, see chapter 4HE, see chapter see chapter 4FE, see chapter 6JE, see chapter 6HE,
page 106 page 106 4GE, page 106  page 106 page 106 page 106

see chapter see chapter 6FE,

6GE, page 106  page 106

Tab. 11: Compressor selection semi-hermetic reciprocating compressors (Russian Maritime Register of shipping)

see chapter 2T,

see chapter 2N,  see chapter 4T,

see chapter 4P,  see chapter 4N,

see chapter 4G,

page 108 page 108 page 108 page 108 page 108
see chapter 4H, see chapter 6H, see chapter 6G, see chapter 6F,
page 108 page 108 page 108 page 108

see chapter
W2TA, page 108

see chapter see chapter

WZ2NA, page 108 WH4TA, page 108 WA4PA, page 108

see chapter see chapter

page 108

see chapter

WA4NA, page 108 WA4HA, page 108

see chapter

see chapter see chapter

see chapter

WAGA, page 108 WEHA, page 108 W6GA, page 108 WB6FA, page 108

Tab. 12: Compressor selection open drive reciprocating compressors (Russian Maritime Register of shipping)
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2 Screw compressors

21 DNV

21.1 Semi-hermetic compact screw compressors
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Type Approval Certificate for CS.65

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMO000OWS

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Refrigerant Compressor

with type designation(s)
Cs.65

Issued to

BITZER Kiihimaschinenbau GmbH

Sindelfingen, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 28 bar
press.:
Operating media HCFC-refrigerants, HFC-single-component refrigerants, HFC-refrigerant blends, HFO-
refrigerants, HFO/HFC refrigerant blends, see page 2

Issued at Hamburg on 2022-07-28
This Certificate is valid until 2027-07-27. for DNV
DNV local station: Augsburg

Approval Engineer: Christian Kaemmer

Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.

EI%E Form code: TA 251 Revision: 2021-03 www.dnv.com Page10of2
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Job Id: 262.1-022526-5
Certificate No: ~ TAM0O000OW6

D N V Revision No: 2
Product description
Semi-Hermetic Compact Screw Compressor
CSH High condensing: CSW Low condensing:
CSHE553-35 CSW6583-40
CSH6B553-50 CSWe583-50
CSH6563-40 CSW6593-50
CSH6563-60 CSW6593-60
CSH6583-50
CSHE593-60
Casing Material: EN-GJL-250
Screw Rotor Material: EN-GJS-600-3, EN-GJS-500-7

EN-GJS-400-3 (only female rotor)

il Separator Material: EN-GJS-400-18-RT

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerants of the safety group A1 and Fluid Group 2 PED
HF C-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1

HFO-refrigerant of safety group A2L and Fluid Group 2

HFO/HFC refrigerant blends of safety group A1 and PED fluid group 2

Note: Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Application
Air Conditioning, Provision Cooling, Cargo Refrigeration.

Production place
BITZER Kuhimaschinenbau GmbH, Werk Rottenburg, D-72108 Rottenburg/Ergenzingen // Germany

Tests to be carried out

Compressors are subject to a performance test at the manufacturer’s works under supervision of DNV and are to be
presented for final inspection.

Type Approval documentation

Marking of product

The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment

For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in hitps://approvalfinder dnv.com

Form code: TA 251 Revision: 2021-03 www.dnv.com Page2of2
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Type Approval Certificate for CS.75

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMO000OW7

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Refrigerant Compressor

with type designation(s)
Cs.75

Issued to

BITZER Kiihimaschinenbau GmbH

Sindelfingen, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 28 bar
press.:
Operating media HCFC-refrigerants, HFC-single-component refrigerants, HFC-refrigerant blends, HFO-
refrigerants, HFO/HFC refrigerant blends, see page 2

Issued at Hamburg on 2022-07-28
This Certificate is valid until 2027-07-27. for DNV
DNV local station: Augsburg

Approval Engineer: Christian Kaemmer

Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.

EI%E Form code: TA 251 Revision: 2021-03 www.dnv.com Page10of2
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Job Id: 262.1-022525-6
Certificate No: ~ TAMO000OW7

D N V Revision No: 3
Product description
Semi-Hermetic Compact Screw Compressor
CSH High condensing: CSW Low condensing:
CS8H7553-50 CSW7573-60
CSH7553-70 C8W7573-70
CSH7563-60 CSW7583-70
CSH7563-80 CSW7583-80
CSH7573-70 CSW7593-80
CSH7573-90 CSW7583-90
CSH7583-80
CSH7583-90
CSH7583-100
CSH7593-90
CSH7593-100
CSH7593-110
Casing Material: EN-GJL-250
Screw Rotor Material: EN-GJS-600-3, EN-GJS-500-7
EN-GJS-400-3 (only female rotor)
Qil Separator Material: EN-GJS-400-18-RT

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1

HFO-refrigerant of safety group A2L and Fluid Group 2

HFO/HFC refrigerant blends of safety group A1 and PED fluid group 2

Note:  Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Application

Air Conditioning, Provision Cooling, Cargo Refrigeration.

Production place
BITZER Kuhimaschinenbau GmbH, Werk Rottenburg, D-72108 Rottenburg/Ergenzingen // Germany

Tests to be carried out
Compressors are subject to a performance test at the manufacturer’s works under supervision of DNV and are to be
presented for final inspection.

Type Approval documentation

Marking of product
The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment
For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in hitps://approvalfinder.dnv.com

Form code: TA 251 Revision: 2021-03 www.dnv.com Page2of2
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Type Approval Certificate for CS.85

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMO000OWS

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Refrigerant Compressor

with type designation(s)
Cs.85

Issued to

BITZER Kiihimaschinenbau GmbH

Sindelfingen, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 28 bar
press.:
Operating media HCFC-refrigerants, HFC-single-component refrigerants, HFC-refrigerant blends, HFO-
refrigerants, HFO/HFC refrigerant blends, see page 2

Issued at Hamburg on 2022-07-28
This Certificate is valid until 2027-07-27. for DNV
DNV local station: Augsburg

Approval Engineer: Christian Kaemmer

Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.

EI%E Form code: TA 251 Revision: 2021-03 www.dnv.com Page10of2
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Job Id: 262.1-022524-6
Certificate No: ~ TAM0O000OW8

D N V Revision No: 3
Product description
Semi-Hermetic Compact Screw Compressor
CSH High condensing: CSW Low condensing:
CSH8553-110 CSW8573-90
CSH8553-80 CSWa8583-110
CSH8563-125 CSW8593-125
CSHB8563-90 CSW8573-110
CSH8573-110 CSW8583-125
CSH8573-140 CSW8593-140
CSH8583-125
CSH8593-140
CSH8583-160
CSH8593-160
CSH8583-140
CSH8593-180
Casing Material: EN-GJL-250
Screw Rotor Material: EN-GJS-600-3, EN-GJS-500-7
EN-GJS-400-3 (only female rotor)
Qil Separator Material: EN-GJS-400-18-RT

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1

HFO-refrigerant of safety group A2L and Fluid Group 2

HFO/HFC refrigerant blends of safety group A1 and PED fluid group 2

Note:  Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Application

Air Conditioning, Provision Cooling, Cargo Refrigeration.

Production place
BITZER Kuhimaschinenbau GmbH, Werk Rottenburg, D-72108 Rottenburg/Ergenzingen // Germany

Tests to be carried out
Compressors are subject to a performance test at the manufacturer’s works under supervision of DNV and are to be
presented for final inspection.

Type Approval documentation

Marking of product
The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment
For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in hitps://approvalfinder.dnv.com

Form code: TA 251 Revision: 2021-03 www.dnv.com Page2of2
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Type Approval Certificate for CS.95

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMO000OW9

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Refrigerant Compressor

with type designation(s)
Cs.95

Issued to

BITZER Kiihimaschinenbau GmbH

Sindelfingen, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 28 bar
press.:
Operating media HCFC-refrigerants, HFC-single-component refrigerants, HFC-refrigerant blends, HFO-
refrigerants, HFO/HFC refrigerant blends, see page 2

Issued at Hamburg on 2022-07-28
This Certificate is valid until 2027-07-27. for DNV
DNV local station: Augsburg

Approval Engineer: Christian Kaemmer

Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.
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Job Id: 262.1-022523-6
Certificate No: ~ TAM0000OW9

D N V Revision No: 3
Product description
Semi-Hermetic Compact Screw Compressor
CSH High condensing: CSW Low condensing:
CSHE553-180 CSW9553-140
CSH9563-160 CSW9563-140
CSH9563-210 CSW9563-160
CSH9573-180 CSW9573-160
CSH9573-240 CSW9573-180
CSH9583-210 CSW9583-180
CSH9583-280 CSW9583-210
CSH9593-240 CSW9593-210
CSH9593-300 CSW9593-240
CSH95103-280 CSW95103-240
CSH95103-320 CSW95103-280
CSH95113-320 CSWe5113-280
CSW95113-320
Casing Material: EN-GJL-250
Screw Rotor Material: EN-GJS-600-3, EN-GJS-500-7
EN-GJS-400-3 (only female rotor)
Qil Separator Material: EN-GJS-400-18-RT

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1

HFO-refrigerant of safety group A2L and Fluid Group 2

HFO/HFC refrigerant blends of safety group A1 and PED fluid group 2

Note:  Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Application
Air Conditioning, Provision Cooling, Cargo Refrigeration.

Production place
BITZER Kuhimaschinenbau GmbH, Werk Rottenburg, D-72108 Rottenburg/Ergenzingen // Germany

Tests to be carried out

Compressors are subject to a performance test at the manufacturer’s works under supervision of DNV and are to be
presented for final inspection.

Form code: TA 251 Revision: 2021-03 www.dnv.com Page20of3

AU-100-10 // PDF Download 15



Job Id: 262.1-022523-6
Certificate No:  TAMO000OWS
Revision No: 3

DNV

Type Approval documentation

Marking of product

The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment

For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in https:/approvalfinder.dnv.com
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2.1.2 Semi-hermetic screw compressors
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Type Approval Certificate for HS.53

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMO0000H1

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Refrigerant Compressor

with type designation(s)
HS53

Issued to

BITZER Kiihimaschinenbau GmbH

Sindelfingen, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 28 bar
press.:
Operating media HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
refrigerants, HFO/HFC refrigerant blends, see page 2

Issued at Hamburg on 2022-07-28
This Certificate is valid until 2027-07-27. for DNV
DNV local station: Augsburg

Approval Engineer: Christian Kaemmer

Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.
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Job Id: 262.1-025034-4
Certificate No:  TAMOOO0OOH1
Revision No: 3

DNV

Product description
Semi-Hermetic Screw Compressor HS53
Casing Material: EN-GJL-250

Screw Rotor Material: EN-GJS-600-3, EN-GJS-500-7
EN-GJS-400-3 (only female rotor)

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerant of the safety group A1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1 PED

HFO-refrigerant of safety group A2L and Fluid Group 2 PED

HFO/HFC refrigerant blends of safety group A1 and Fluid Group 2 PED

Note: Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Application

Air Conditioning, Provision Cooling, Cargo Refrigeration.

Production place
BITZER Kuhimaschinenbau GmbH, Werk Rottenburg, D-72108 Rottenburg/Ergenzingen // Germany

Tests to be carried out
Compressors are subject to a performance test at the manufacturer’s works under supervision of DNV and are to be
presented for final inspection.

Type Approval documentation

Marking of product

The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment

For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for

the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in https://approvalfinder.dnv.com
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Type Approval Certificate for HS.64

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMO0000HO

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Refrigerant Compressor

with type designation(s)
HS64

Issued to

BITZER Kiihimaschinenbau GmbH

Sindelfingen, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 28 bar
press.:
Operating media HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
refrigerants, HFO/HFC refrigerant blends, see page 2

Issued at Hamburg on 2022-07-28
This Certificate is valid until 2027-07-27. for DNV
DNV local station: Augsburg

Approval Engineer: Christian Kaemmer

Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.
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Job Id: 262.1-025033-4
Certificate No:  TAMO0000OHO
Revision No: 3

DNV

Product description
Semi-Hermetic Screw Compressor HS64
Casing Material: EN-GJL-250

Screw Rotor Material: EN-GJS-600-3, EN-GJS-500-7
EN-GJS-400-3 (only female rotor)

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerant of the safety group A1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1 PED

HFO-refrigerant of safety group A2L and Fluid Group 2 PED

HFO/HFC refrigerant blends of safety group A1 and Fluid Group 2 PED

Note: Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Application
Air Conditioning, Provision Cooling, Cargo Refrigeration.

Production place
BITZER Kuhimaschinenbau GmbH, Werk Rottenburg, D-72108 Rottenburg/Ergenzingen // Germany

Tests to be carried out
Compressors are subject to a performance test at the manufacturer’s works under supervision of DNV and are to be
presented for final inspection.

Type Approval documentation

Marking of product

The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment

For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in https//approvalfinder.dnv.com
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Type Approval Certificate for HS.74

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMO0000GZ

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Refrigerant Compressor

with type designation(s)
HS74

Issued to

BITZER Kiihimaschinenbau GmbH

Sindelfingen, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 28 bar
press.:
Operating media HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
refrigerants, HFO/HFC refrigerant blends, see page 2

Issued at Hamburg on 2022-07-28
This Certificate is valid until 2027-07-27. for DNV
DNV local station: Augsburg

Approval Engineer: Christian Kaemmer

Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.
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Job Id: 262.1-025032-4
Certificate No:  TAMO00000GZ
Revision No: 3

DNV

Product description
Semi-Hermetic Screw Compressor HS74
Casing Material: EN-GJL-250

Screw Rotor Material: EN-GJS-600-3, EN-GJS-500-7
EN-GJS-400-3 (only female rotor)

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerant of the safety group A1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1 PED

HFO-refrigerant of safety group A2L and Fluid Group 2 PED

HFO/HFC refrigerant blends of safety group A1 and Fluid Group 2 PED

Note: Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Application

Air Conditioning, Provision Cooling, Cargo Refrigeration.

Production place
BITZER Kuhimaschinenbau GmbH, Werk Rottenburg, D-72108 Rottenburg/Ergenzingen // Germany

Tests to be carried out
Compressors are subject to a performance test at the manufacturer’s works under supervision of DNV and are to be
presented for final inspection.

Type Approval documentation

Marking of product
The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment
For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in https://approvalfinder.dnv.com
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Type Approval Certificate for HS.85

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMO0000GY

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Air/Exhaust Blower

with type designation(s)
HS85

Issued to

BITZER Kiihimaschinenbau GmbH

Sindelfingen, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 28 bar
press.:
Operating media HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
refrigerants, HFO/HFC refrigerant blends, see page 2

Issued at Hamburg on 2022-07-28
This Certificate is valid until 2027-07-27. for DNV
DNV local station: Augsburg

Approval Engineer: Christian Kaemmer

Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.
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Job Id: 262.1-025031-4
Certificate No:  TAMO00000GY
Revision No: 3

DNV

Product description

Semi-Hermetic Screw Compressor HS85
Semi-Hermetic Screw Expander HS85

Casing Material: EN-GJL-250

Screw Rotor Material: EN-GJS-600-3, EN-GJS-500-7
EN-GJS-400-3 (only female rotor)

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerant of the safety group A1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1 PED

HFQ-refrigerant of safety group A2L and Fluid Group 2 PED

HFO/HFC refrigerant blends of safety group A1 and Fluid Group 2 PED

Note: Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Application
Air Conditioning, Provision Cooling, Cargo Refrigeration.
Expander-Version fo be used for Waste Heat Recovery.

Production place
BITZER Kuhimaschinenbau GmbH, Werk Rottenburg, D-72108 Rottenburg/Ergenzingen // Germany

Tests to be carried out
Compressors are subject to a performance test at the manufacturer’s works under supervision of DNV and are to be
presented for final inspection.

Type Approval documentation

Marking of product

The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment

For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in htips://approvalfinder.dnv.com
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Type Approval Certificate for HS.95

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate no.:
TAMO00014V

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
that the Refrigerant Compressor

with type designation(s)
HSE95

issued to

BITZER KiihImaschinenbau GmbH

Sindelfingen, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application:

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 28 bar

press.:
Operating HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
media refrigerants, HFO / HFC refrigerant blends, Inorganic Compound, see page 2

Issued at Hamburg on 2026-01-15
This Certificate is valid until 2030-10-16. for DNV
DNV local unit: Augsburg

Approval Engineer: Christian Kaemmer

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS,
its parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to USD 300 000.

Form code: TA 251 Revision: 2024-11 www.dnv.com Page 1 of 2
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Job ID: 262.1-032635-2
Certificate no.: TAM000014V
D N V Revision No: 2

Product description

Semi-Hermetic Screw Expander HSE95
Casing Material: EN-GJL-250 Spheroidal Graphite

Screw Rotor Material: EN-GJS-600-3, EN-GJS-500-7
EN-GJS-400-3 (only female rotor)

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerant of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerant of the safety group B1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1 PED

HFO-refrigerant of safety group A2L and Fluid Group 2 PED

HFQ/HFC refrigerant blends of safety group A1 and Fluid Group 2 PED

Inorganic Compound: R717 / Ammonia, safety group B2L and Fluid Group 1 PED

Note: Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Application

Expander version to be used for waste heat recovery.

Tests to be carried out
Compressors are subject to a performance test at the manufacturer’s works under supervision of DNV and are to be
presented for final inspection.

Type Approval documentation

Marking of product
The product shall be marked with manufacturer’s name, effective suction rate [m3/h], discharge pressure [bar], speed
[rpm], serial number.

Periodical assessment
For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec 4.

To check the validity of this certificate, please look it up in htips./approvalfinder.dnv.com

Manufactured by:
BITZER Kuhlmaschinenbau GmbH, Sindelfingen, Germany

Form code: TA 251 Revision: 2024-11 www.dnv.com Page2of2

AU-100-10 // PDF Download

27



2.1.3 Open drive screw compressors
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Type Approval Certificate for 0S.53

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMO0000GX

TYPE APPROVAL CERTIFICATE Revision Not

This is to certify:
That the Refrigerant Compressor

with type designation(s)
0853

Issued to

BITZER Kiihimaschinenbau GmbH

Sindelfingen, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 28 bar

press.:
Operating HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
media refrigerants, HFO/HFC refrigerant blends, Inorganic Compound, see page 2

Issued at Hamburg on 2022-07-28
This Certificate is valid until 2027-07-27. for DNV
DNV local station: Augsburg

Approval Engineer: Christian Kaemmer

Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.

EI%E Form code: TA 251 Revision: 2021-03 www.dnv.com Page10of2
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Job Id: 262.1-025030-4
Certificate No:  TAMO00000GX
Revision No: 3

DNV

Product description
Open Drive Screw Compressor 0S53
Casing Material: EN-GJL-250

Screw Rotor Material: EN-GJS-600-3, EN-GJS-500-7
EN-GJS-400-3 (only female rotor)

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerant of the safety group A1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED

HFO/HFC refrigerant of safety group A1 and Fluid Group 2 PED

Inorganic Compound: R717 / Ammonia, safety group B2L and Fluid Group 1 PED

Note: Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Application
Air Conditioning, Provision Cooling, Cargo Refrigeration.

Production place
BITZER Kihimaschinenbau GmbH, Werk Rottenburg, D-72108 Rottenburg/Ergenzingen // Germany

Tests to be carried out
Compressors are subject to a performance test at the manufacturer’s works under supervision of DNV and are to be
presented for final inspection.

Type Approval documentation

Marking of product
The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW)], serial number.

Periodical assessment
For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in https://approvalfinder.dnv.com

Form code: TA 251 Revision: 2021-03 www.dnv.com Page2of2

AU-100-10 // PDF Download

30



Type Approval Certificate for 0S.74

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMO0000GY

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Refrigerant Compressor

with type designation(s)
0s74

Issued to

BITZER Kiihimaschinenbau GmbH

Sindelfingen, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 28 bar

press.:
Operating HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
media refrigerants, HFO/HFC refrigerant blends, Inorganic Compound, see page 2

Issued at Hamburg on 2022-07-28
This Certificate is valid until 2027-07-27. for DNV
DNV local station: Augsburg

Approval Engineer: Christian Kaemmer

Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.

EI%E Form code: TA 251 Revision: 2021-03 www.dnv.com Page10of2
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Jab Id: 262.1-025028-4
Certificate No:  TAM00000GV
Revision No: 3

DNV

Product description
Open Drive Screw Compressor 0S74
Casing Material: EN-GJL-250

Screw Rotor Material: EN-GJS-600-3, EN-GJS-500-7
EN-GJS-400-3 (only female rotor)

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerant of the safety group A1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED

HFO/HFC refrigerant of safety group A1 and Fluid Group 2 PED

Inorganic Compound: R717 / Ammonia, safety group B2L and Fluid Group 1 PED

Note: Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Application
Air Conditioning, Provision Cooling, Cargo Refrigeration.

Production place
BITZER Kithimaschinenbau GmbH, Werk Rottenburg, D-72108 Rottenburg/Ergenzingen // Germany

Tests to be carried out
Compressors are subject to a performance test at the manufacturer’s works under supervision of DNV and are to be
presented for final inspection.

Type Approval documentation
Marking of product

The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment
For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in htips://approvalfinder.dnv.com

Form code: TA 251 Revision: 2021-03 www.dnv.com Page2of2
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Type Approval Certificate for 0S.85

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMO000OGW

TYPE APPROVAL CERTIFICATE Revision No

This is to certify:
That the Refrigerant Compressor

with type designation(s)
0885

Issued to

BITZER Kiihimaschinenbau GmbH

Sindelfingen, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 28 bar

press.:
Operating HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
media refrigerants, HFO/HFC refrigerant blends, Inorganic Compound, see page 2

Issued at Hamburg on 2022-07-28
This Certificate is valid until 2027-07-27. for DNV
DNV local station: Augsburg

Approval Engineer: Christian Kaemmer

Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.

EI%E Form code: TA 251 Revision: 2021-03 www.dnv.com Page10of2
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Job Id:

Revision No:

DNV

Product description

Open Drive Screw Compressor OS85

Casing Material: EN-GJL-250 Spheroidal Graphite
Screw Rotor Material: EN-GJS-600-3, EN-GJS-500-7
EN-GJS-400-3 (only female rotor)

Usable Refrigerants

Certificate No:

262.1-025029-5
TAM00000GW
4

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED

HFC-single-component refrigerant of the safety group A1 and Fluid Group 2 PED

HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED

HFO/HFC refrigerant of safety group A1 and Fluid Group 2 PED

Inorganic Compound: R717 / Ammonia, safety group B2L and Fluid Group 1 PED

Note: Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Application
Air Conditioning, Provision Cooling, Cargo Refrigeration.

Tests to be carried out
Type Approval documentation

Marking of product

The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge

pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment

For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec 4.

To check the validity of this certificate, please look it up in https:/approvalfinder.dnv.com

Form code: TA 251 Revision: 2021-03 www.dnv.com Page2of2
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Type Approval Certificate for 0S.95

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMO0000JY

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Refrigerant Compressor

with type designation(s)
0895

Issued to

BITZER Kiihimaschinenbau GmbH

Sindelfingen, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 28 bar

press.:
Operating HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
media refrigerants, HFO/HFC refrigerant blends, Inorganic Compound, see page 2

Issued at Hamburg on 2022-07-28
This Certificate is valid until 2027-07-27. for DNV
DNV local station: Augsburg

Approval Engineer: Christian Kaemmer

Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.

EI%E Form code: TA 251 Revision: 2021-03 www.dnv.com Page10of2
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Job Id: 262.1-025999-3
Certificate No:  TAM00000JY
Revision No: 2

DNV

Product description
Open Drive Screw Compressor 0S95
Casing Material: EN-GJL-250

Screw Rotor Material: EN-GJS-600-3, EN-GJS-500-7
EN-GJS-400-3 (only female rotor)

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerant of the safety group A1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED

HFO/HFC refrigerant of safety group A1 and Fluid Group 2 PED

Inorganic Compound: R717 / Ammonia, safety group B2L and Fluid Group 1 PED

Note: Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Application
Air Conditioning, Provision Cooling, Cargo Refrigeration.

Production place
BITZER Kithimaschinenbau GmbH, Werk Rottenburg, D-72108 Rottenburg/Ergenzingen // Germany

Tests to be carried out
Compressors are subject to a performance test at the manufacturer’s works under supervision of DNV and are to be
presented for final inspection.

Type Approval documentation

Marking of product

The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment

For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec 4.

To check the validity of this certificate, please look it up in https://approvalfinder.dnv.com

Form code: TA 251 Revision: 2021-03 www._dnv.com _Pags 20f2
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2.2 RINA Type Approvals

2.21 Semi-hermetic compact screw compressors

Type Approval Certificate for CS.65, CS.75, CS.85, CS.95

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

AU-100-10 // PDF Download 37



RISA

TYPE APPROVAL CERTIFICATE
No. MAC257722XG

This is to certify that the product identified below is in compliance with the regulations herewith

specified.

Description

Type
Applicant

Manufacturer
Place of manufacture

Reference standards
Reference documents

Refrigerant Compressors

Screw compressor CSH-type
BITZER Kiihlmaschinenbau GmbH
Peter-Schaufler-Platz 1

71065 Sindelfingen

GERMANY

BITZER Kiihlmaschinenbau GmbH
Peter-Schaufler-Platz 1

71065 Sindelfingen

GERMANY

Part C, Chapter 1, Section 13 of RINA Rules
RINA TYPE APPROVAL SYSTEM

Issued in Hamburg on November 30, 2022. This Certificate is valid until November 29, 2027

RINA Services S.p.A.
Giuseppe Russo

This certificate consists of this page and 1 enclosure

RIMNA Services S.p A

Via Corsica, 12 - 168128 Genova
Tel +30 010 53851

Fax +38 D10 5351000

D>
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TYPE APPROVAL CERTIFICATE
No. MAC257722XG
Enclosure - Page 1 of 2
Screw compressor CSH-type

Reference Documents:
- Application manual: SH- 170
- Marine Application booklet - A - 270

Product Description:

Bitzer CSH Compressors are of two shaft rotary displacement design. The
main parts are the two rotors fitted in a closed housing. The compressor is
driven by a three phase asynchronous motor built in the housing. Cooling is
achieved by suction gas flowing trough the rotor bores and across the stator
widings.

Technical Characteristics:

TYPE | Working pressure Capacity min/max Usable Refrigerants
(bar) mh

CS65 1|28 137 ... 264 HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerants of the safety group A1 and Fluid
Group 2 PED

HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1
HFO-refrigerant of safety group A2L and Fluid Group 2

HFO/HFC refrigerant blends of safety group A1 and PED fluid group 2

cCs75 |28 197 ... 406 HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerants of the safety group A1 and Fluid
Group 2 PED

HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group AZL and Fluid Group 1
HFO-refrigerant of safety group A2L and Fluid Group 2

HFO/HFC refrigerant blends of safety group A1 and PED fluid group 2

cses| 28 315 ... 646 HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerants of the safety group A1 and Fluid
Group 2 PED

HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group AZL and Fluid Group 1
HFO-refrigerant of safety group AZL and Fluid Group 2

HFQ/HFC refrigerant blends of safety group A1 and PED fluid group 2

CS95 | 28 535 ... 1351 HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerants of the safety group A1 and Fluid
Group 2 PED

HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1
HFO-refrigerant of safety group AZL and Fluid Group 2

HFO/HFC refrigerant blends of safety group A1 and PED fluid group 2

RINA Services S.p.A.

Via Corsica, 12 - 18128 Genova
Tel +30 010 53851

Fax +30 010 5351000
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TYPE APPROVAL CERTIFICATE
No. MAC257722XG
Enclosure - page 2 of 2
Screw Compressor CSH-type

Field of Application:

This product is intended for Air Conditioning, Provision Cooling, Cargo
Refrigeration and Process cooling being applied on ships and other units
certified by RINA.

Acceptance Conditions:

1. The acceptance of this product is subject to the satisfactory outcome of
testing as per RINA Rules Part C, Chapter 1, Section 10, Article 214 5.

2. All refrigerant compressors are to be satisfactory tested as per RINA Rules
Part C, Chapter 1, Section 13.

3. This product is to be equipped with a type approved electrical equipment
(sensors, cables, devices etc.) for control and monitoring as per RINA Rules
Part C, Chapter 2, Section 15, Article 2.

Remarks:

1. This product is to be delivered with the relevant documentation for its
maintenance and operation.

Hamburg Movember 30, 2022

RIMA Services S.p A

Via Corsica, 12 - 16128 Genova
Tel +30 010 53851

Fax +30 010 5351000
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2.3 Russian Maritime Register of shipping

2.3.1 Semi-hermetic compact screw compressors
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Type Approval Certificate for CSH65 .. CSH95

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

POCCHACKHi MOPCKOM PETHCTP CYAOXOHCTBA S 1.2
RUSSIAN MARITIME REGISTER OF SHIPPING 65

CBUAETEJIBCTBO O TUIIOBOM OJOBPEHUH
TYPE APPROVAL CERTIFICATE

U3 % x

Manofactorer BITZER Kiihimaschinenbau GmbH

Anpec - .

Adidress Eschenbriinnlestrasse 15, 71065 Sindelfingen, Germany.
(DE 812 161 588)

Uapenne*

Product*

BuHTOBbIE KOMNPECCcopbl XONoAUNbHOrOo areHTa Tuna: CSH65, CSH75, CSH85, CSHI5.

Screw Refrigerant Compressors of types: CSH65, CSH75, CSH85, CSH95.

Kon HoMeHknaTypst 12010110

Code of nomenclature

Ha OCHOBAHHH OCBHAETENBLCTBOBAHHSA W MPOBEINEHHEIX HMCHBITAHAE YNOCTOBEPACTCA, 9TO BHIIIE-
ynomsyToe(bie) uszenue(s) yaoBaeTsopaeT(roT) TpeGoramaM Poccriickoro MOpCKOro perneTpa CyA0X0/ICTRA.
This is to certify that on the basis of the survey and tests carried out the above mentioned item(s) complies(ly) with the
requirements of Russian Maritime Register of Shipping.
Yacrs XIl "XonogunbHeie ycraHoekm “Mpasvn knaccudukalymm U NOCTPOIiKK Mopckux cypos” (2018); Pasaen 11 Yactu IV "Mpasun
TexHuYecKkoro HabniogeHUs 3a NOCTPOWKON CY[OB W U3rOTOBNEHWEM MaTepuanos i usgenvii gna cypos" (2018).

Part XIl "Refrigerating plants"of "Rules for the Classification and construction of Sea-Going Ships" (2018); Section 11 of part IV of the
"Rules for technical supervision during construction of ships and manufacture of materials and preducts for ships” (2018).

Hacrosmee CBEIETENECTBO 0 THIOBOM ON0GPEHAN OEHCTBUTENBHO 10 14092023
This Type Approval Certificate is valid until

Hacrosimee CBENETENLCTBO O THMOBOM OJI0OPEHAH TEPSET CHIY B CIyYasX, yCTAHOBJIEHHBIX B ITpaBmmax
TeXHHYECKOTO HaGMIOIeHHs 38 NOCTPOHKOI CyI0B H HATOTOBJIEHAEM MATEPHANIOB W M3JICJHiA LIS CY/I0B.

This Type Approval Certificate becomes invalid in cases stipulated in Rules for the Technical Supervision during
Construction of Ships and Manufactupe”SF-Simpboasd Materials and Products.

Ne 18.40021.250

Hara Bbigaqu
Date of issue

Poccuiickmii Mopeioii perneTp ey [ e Mopo3os B.B. / V.Morozov

(hamMuAs, HRALHAILL
name

Additional information see overleaf.
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Crp.
Page. 272

Texunueckue NaHHBIC
Technical data

XonogunbHbin arenT: R 22, R134a

TeopeTUuyeckmnii 06bEM BcackiBaHuA: 10 1351 M3/4

Hom. ckopocTb BpaweHws: 2900/3500 1/MuH

3n. gevratenb: HOM. MOLWHOCTL Ao 350 kBT, 400/460 B, 50/60Iy

Refrigerant: R 22, R134a

Displacement: up to 1351 m3/h

Nom. speed: 2900/3500 1/min

E-Motor: nominal power up to 350 kW, 400/460 V, 50/60Hz.

Texuudeckas TOKYMEHTAUHS B JaTa ee oNoOpeHus PocCHACKMM MOPCKAM DETHCTPOM CYAOXO0/CTBA
Technical documentation and the date of its approval by Russian Maritime Register of Shipping
TexHuuyeckas AoKyMeHTaLua ofobpeHa nucbmom Ne 250-A-400-253046 ot 14.09.2018.

Technical documentation was approved by RS letter No. 250-A-400-253046 of 14.09.2018.

O6pasen H3NEIHs HCNBITAH IOJ TEXHUYECKHMM HabmonerueM POCCHHCKOrO MODCKOrO PETHCTPA CYHOXOMCTBA.
Product’s specimen has been tested under the technical supervision of Russian Maritime Register of Shipping.

Axt No  18:60052.250 or 14.09.2018
Report No. of

O6n1acTh NPEMEHEHHS H OTPAHHYCHHSA
Application and limitations
[lnA CynoBbIX XONOAMNbHBIX YCTAHOBOK.

For ship's refrigerating plants.

BHI AOXYMEHTa, BHIABAEMOTO HA W3/ICITHC
Type of document issued for product
W3penve fonxHO NOCTaBRATLCA cO CBUAETENbCTEOM Poccuiickoro MOPCKOro perncrpa cygoxoacrea no

¢popme 6.5.30 unu 6.5.31.

The product shall be delivered with Russian Maritime Register of Shipping Certificate in accordance with
form 6.5.30 0r6.5.31.

06/2015
18.40021.250
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Type Approval Certificate for HS53 .. HS85

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

POCCHACKWA MOPCKOM PETUCTP CYIOXOACTBA ™ 112
RUSSIAN MARITIME REGISTER OF SHIPPING _—

SRR
= a0 PE7y W
= {.\‘“ 1y,

CBUAETEJBCTBO O TUITOBOM OAOBPEHUH
TYPE APPROVAL CERTIFICATE

7t i s

Manufacturer BITZER Kithlmaschinenbau GmbH

Anpec - :

Adtdress Eschenbriinnlestrasse 15, 71065 Sindelfingen, Germany.
(DE812 161 588)

Hznemme*

Product*

BWHTOBbIE KOMMPECCOPbl XONOAUNBHOro areHTa Tuna: HS53, HS64, HS74, HS85.

Screw Refrigerant Compressors of types: H553, HS64, H574, HS85.

Kon HomMeHknaTypsl 12010110

Code of nomenclature

Ha oCHOBaHHHM OCBHIECTENLCTBOBAHHMA M MPOBEAECHHBIX MCHHITAHWH YJOCTOBCPACTCS, 4TO BhIIIE-
YHOMAHYTOE(BbIE) H3NeNHe(s) YAOBIETBOPAET(F0T) TpeOOBAHAMM POCCHHCKOTO MOPCKOTO PETHCTPA CYMOXOACTBA.
This is to certify that on the basis of the survey and tests carried out the above mentioned item(s) complies(ly) with the
requirements of Russian Maritime Register of Shipping.
Yactb X "XonogunbHbie ycTaHoeku "Mpasun kKnaccudukaumi 4 MOCTPOMKM Mopcknx cygos” (2018); Pazgen 11 Yactu IV "Mpasun
TEeXHUYECKOro HabniofileHnA 3a NOCTPOAKOM CYAOB 1 U3roTOBNEHWEM MaTepuanos 1 nspenui ana cynos” (2018).

Part XIl "Refrigerating plants"of "Rules for the Classification and construction of Sea-Going Ships" (2018); Section 11 of part IV of the
"Rules for technical supervision during construction of ships and manufacture of materials and products for ships” (2018).

Hacronmee CBHI(ETGJ'[}:CT'BO O THIIOBOM OIIOGPC}IEK lleﬁCTBHTBJ'[bH'O o 14.09.2023
This Type Approval Certificate is valid until

Hacrosimee CBAIETENECTRO O THIOBOM OOGPEHHA TEpsET CUIY B CIy4asx, yCTaHOBJCHHEIX B IlpaBmmax
TeXHHYECKOro HaGMIONeHNAS 33 MOCTPOHKOIL CyNOB M H3TOTOBJICHAEM MATEPHAIIOB M H3JICIHH JUIA CYNOB.
This Type Approval Certificate becomgs.inyalid in cases stipulated in Rules for the Technical Supervision during

Hata Beimaqun
Date of issue

14.059.2018

Poccwiickuit Mopekoii perucTp

sy Moposoe B.B. / V.Morozov
Russian Maritime Register of Shippi

amMAIAs, HHHIEAIb
name

¥ vio madh
i yio HE(Op

Additional information see overleaf.
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Crp.
Page. 2/2

TexHu4ecKkHe NaHHBIE
Technical data

XonopwuneHbii arenT: R 22, R134a

TeopeTvueckuin 06bém BcacbiBaHus: 4o 535 m3/u
Hom. ckopocTb Bpauyexuna: 2900 1/muH

3N, gBUraTens: HOM. MOLHOCTb Ao 150 kBT, 400 B, 50y

Refrigerant: R 22, R134a

Displacement: up to 535 m3/h

Nom. speed: 2900 1/min

E-Motor: nominal power up to 150 kW, 400V, 50Hz.

TexHu4ecKas JOKYMCHTAUMS U IaTa e¢ 0J00peHHs POCCHICKIM MOPCKHM PETHCTPOM CYROXO/ICTBA
Technical documentation and the date of its approval by Russian Maritime Register of Shipping
TexHuuecKas AOKyMeHTauua ofobpeHa nucbmom Ne 250-A-400-253046 ot 14.09.2018.

Technical documentation was approved by RS letter No. 250-A-400-253046 of 14.09.2018.

OGpasen H3eNUA UCTILITAH MOA TEXHHYCCKAM HabmiomeHHeM POCCHHCKOrO MOPCKOrO PErHCTpPA CYHOXOACTBA.
Product’s specimen has been tested under the technical supervision of Russian Maritime Register of Shipping.

Axr No  18:60050.250 or 14092018
Report No, of

O6nacTe NPUMEHEHHS H OF PAHHYCHAS
Application and limitations
AnA cynoBbix XONOAUNBHBIX YCTAHOBOK.

For ship's refrigerating plants.

Bun moxymeHTa, BHIIABAEMOTO HA M3ICITHE
Type of document issued for product
W3penue OMKHO NOCTaBNATLCA co CBUAETeNbCTBOM POCCUIACKOrO MOPCKOTO permcTpa CyaoXoacTsa fno

dopme 6.5.30 unn 6.5.31.

The product shall be delivered with Russian Maritime Register of Shipping Certificate in accordance with
form 6.5.30 or 6.5.31.

06/2015
18.40019.250
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2.3.3 Open drive screw compressors
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Type Approval Certificate for 0OS53 .. 0S95

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

POCCHACKMIA MOPCKOH PETMCTP CYAOXOACTBA o™ 12
RUSSIAN MARITIME REGISTER OF SHIPPING —_

CBUAETEJBCTBO O TUIIOBOM OJOBPEHNUA
TYPE APPROVAL CERTIFICATE

u

i BITZER Kuhlmaschmenbau GmbH

Anpec

Al Eschenbrunnlestrasse 15;71065 Smdeiﬁngen Germany.
(DE 812 161 588)

Wsnenue*

Product*

BUHTOBbIE KOMNPECCOPSI XONOAMNLHOFO areHTa Tuna: 0553, 0574, 0585, 0595.

Screw Refrigerant Compressors yjftypes: 0853, 0574, 0S85, 0S95.

Koz HOMCHKIIATYPBI 12010110
Code of nomenclature

Ha ocHOBaHMH OCBHAETCNLCTBOBAHMA M TPOBEAEGHHLIX MCNLITAHME yIOCTOBEpAETCHA, YTO BLILIE-
ynomsyToe(bie) u3nenne(s) yaosneTropaeT(rot) TpeGoBanmam Poccuiickoro MOPCKOIo PErHCTPa CYI0X0CTRA.
This is to certify that on the basis of the survey and tests camed out the above mentioned item(s) complies(ly) with the
requirements of Russian Maritime Register of Shipping. :
Yactb XIl "XonoaunbHsle ycraHoBKM “Mpasun Knaccn¢uKauuMwnocrpoum mopckux cynos” (2018); Pasgen 11 Yactw IV "Mpasun
TeXHUYECKOro HabnoAeHUA 3a NOCTPOIKOI CYAOB U M3rOTOBNEHMEM MaTepuanoe 1 nagenwid ana cygos” (2018).

Part XIl "Refrigerating plants"of "Rules for the Classification and construction of Sea-Going Ships" (2018); Section 11 of part IV of the
"Rules for technical supervision during construction of ships and manufacture of materials and products for ships” (2018).

Hacrosmiee CBufieTeNbCTBO O THIOBOM onoﬁpem neﬁcramcnhﬂo 10 14.09.2023
This Type Appwval Certificate is valid until

Hacrosmee Cnnzze’renbcmo 0 THIIOBOM OJ00DEHHM TEPSET CUITy B CIyYasx, yc‘ranqmemmx B Hpnanax
TeXHH1eCKOTO HAOMIOEHHs 34 HOCTPOIKOi CyN10BM HATOTORIEHICM MaTepHAIIOB U, mem ans cy,m)s

This Type Approval Certificate bi:cemcs mvahd in cases stipulated in Rules. for” the Twhnmal Supervmou during
Construction of Ships and Manufactum h ard MﬁleﬂaIS' and 'Erodum. ;

HaTa Buiaun
Date of issue

Poccniicknii MOPCKoii perncTp,
Russian Maritime Register of S

Mopo3os B.B./V.Morozov

( avimnsg, mmuwa_m)
name
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Crp.
Page 2/2

TexHuYecKHEe TAHHBIE
Technical data

XonoawnbHbin arenT: R 22, R134a, R717/NH3
TeopeTuueckuii 06bEM BCacbiBaHWA: Ao 535 M3/y

Hom. ckopocTe epaiweHus: 2900 1/muH

n. ABUraTeNb: HOM. MOWHOCTb A0 150 kBT, 400 B, 50y

Refrigerant: R 22, R134a, R717/NH3

Displacement: up to 535 m3/h

Nom. speed: 2900 1/min

E-Motor: nominal power up to 150 kW, 400V, 50Hz.

TexHmueckas JOKYMEHTALHS M JaTa ¢¢ omoOpennst PoccHiickMM MODCKMM PETMCTPOM CY/I0X0/ICTBA
Technical documentation and the date of its approval by Russian Maritime Register of Shipping
TexHuueckan noKymeHTaLuA cpobpeHa nucbmom N2 250-A-400-253046 ot 14.09.2018.

Technical documentation was approved by RS letter No. 250-A-400-253046 of 14.09.2018.

OﬁpaBCH M3ZeNUs UCTILITAH MO/ TeXHH4YeckuM HabmronenueM Poccmiickoro MOPCKOTo PErucTpa CyIoXONCTBa.

Product’s specimen has been tested under the technical supervision of Russian Maritime Register of Shipping.
AxT Mo 18.60051.250 i 14.09.2018
Report No. of

O61acTh TPUMEHEHHS M OrPAHMYCHIS
Application and limitations
JInA cynoBbIX XONOAVNbHBIX YCTaHOBOK.

For ship's refrigerating plants.

Bun 1okyMeHTa, BLIZABAEMOTO HA M3JENHE
Type of document issued for product
W3penue gonxHo noctaenaTbea co CBuaeTenbcTBOM POCCMACKOrO MOPCKOrO peructpa CyfAoXoAcTea no

$opme 6.5.30 nnn 6.5.31.

The product shall be delivered with Russian Maritime Register of Shipping Certificate in accordance with
form 6.5.30 or 6.5.31.

06/2015
18.40020.250
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3 Expanders
3.1 DNV

3.1.1 Semi-hermetic screw expanders
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Type Approval Certificate for HSE.95

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate no.:
TAMO00014V

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
that the Refrigerant Compressor

with type designation(s)
HSE95

issued to

BITZER KiihImaschinenbau GmbH

Sindelfingen, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application:

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 28 bar

press.:
Operating HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
media refrigerants, HFO / HFC refrigerant blends, Inorganic Compound, see page 2

Issued at Hamburg on 2026-01-15
This Certificate is valid until 2030-10-16. for DNV
DNV local unit: Augsburg

Approval Engineer: Christian Kaemmer

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS,
its parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to USD 300 000.

Form code: TA 251 Revision: 2024-11 www.dnv.com Page 1 of 2
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Job ID: 262.1-032635-2
Certificate no.: TAM000014V
D N V Revision No: 2

Product description

Semi-Hermetic Screw Expander HSE95
Casing Material: EN-GJL-250 Spheroidal Graphite

Screw Rotor Material: EN-GJS-600-3, EN-GJS-500-7
EN-GJS-400-3 (only female rotor)

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerant of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerant of the safety group B1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1 PED

HFO-refrigerant of safety group A2L and Fluid Group 2 PED

HFO/HFC refrigerant blends of safety group A1 and Fluid Group 2 PED

Inorganic Compound: R717 / Ammonia, safety group B2L and Fluid Group 1 PED

Note: Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Application

Expander version to be used for waste heat recovery.

Tests to be carried out
Compressors are subject to a performance test at the manufacturer’s works under supervision of DNV and are to be
presented for final inspection.

Type Approval documentation

Marking of product
The product shall be marked with manufacturer’s name, effective suction rate [m3/h], discharge pressure [bar], speed
[rpm], serial number.

Periodical assessment
For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec 4.

To check the validity of this certificate, please look it up in htips./approvalfinder.dnv.com

Manufactured by:
BITZER Kuhlmaschinenbau GmbH, Sindelfingen, Germany

Form code: TA 251 Revision: 2024-11 www._dnv.com _Pags 20f2
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D>

3.2 RINA Type Approvals

3.2.1 Semi-hermetic screw expanders

Type Approval Certificate for HSE.64, HSE.85, HSE.95

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.
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RISA

TYPE APPROVAL CERTIFICATE
No. MAC072223XG

This is to certify that the product identified below is in compliance with the regulations herewith

specified.

Description

Type
Applicant

Manufacturer
Place of manufacture

Reference standards
Reference documents

Screw Expanders

HSE 64, 85 and 95

BITZER Kiihlmaschinenbau GmbH
Peter-Schaufler-Platz 1

71065 Sindelfingen

GERMANY

BITZER Kiihlmaschinenbau GmbH
Peter-Schaufler-Platz 1

71065 Sindelfingen

GERMANY

Part C, Chapter 1, Section 3 of RINA Rules
RINA TYPE APPROVAL SYSTEM

Issued in  Hamburg on March 10, 2023. This Certificate is valid untii March 23, 2028

RINA Services S.p.A.

This certificate consists of this page and 1 enclosure

RIMA Services S.p.A.

Via Corsica, 12 - 16128 Genova

Tel +38 010 53851
Fax +30 010 5351000
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4 Reciprocating compressors

4.1 Bureau Veritas

4.1.1 Semi-hermetic reciprocating compressors

Approval Certificate for ECOLINE: CE1S-BE6

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.
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Page 1/4

Certificate number: 84219/A0 BV
File number: ACM 220/2018/4
Product code: 68111

Thiz certificate iz nof valid when presenfed without the full attached schedule
BUREAU composed of 7 sections
VERITAS

IEZ

www.veristar.com

TYPE APPROVAL CERTIFICATE

This certificate is issued to

BITZER Kiihlermaschinenbau Schkeuditz GmbH
Schkeuditz - GERMANY

for the type of product

REFRIGERATING PISTON COMPRESSORS
Series: ECOLINE CE18, CE2S, GE3S, CE4, BES and BE6

Requirements:

BUREAU VERITAS Rules for the Classification of Steel Ships
BUREAU VERITAS Rules for the Classification of Offshore Units
BUREAU VERITAS Rules for the Classification of Naval Ships

This certificate is issued fo atfest that Bureau Veritas Marine & Offshore did undertake the relevant approval procedures for the product identified
above which was found fo comply with the relevant requirements mentioned above.

This certificate will expire on: 28 Apr 2031

For Bureau Veritas Marine & Offshore,
At BV HAMBURG, on 28 Apr 2026,
Heiko Lange

This certificate was created electronically and is valid without
signature

This certificate remains valid until the date stated abowve, unless cancelled or revcked, provided the conditions indicated in the subsequent page(s) are complied
with and the product remains satisfaciory in service. This certificate will not be valid if the applicant makes any changes or modifications to the approved product,
which have not been notified to, and agreed in writing with Bureau Veritas Marine & Offshore. Should the specified regulations or standards be amended during
the validity of this certificate, the product(s) isfare to be re-approved prior to itthey being placed on board vessels to which the amended regulations or standards
apply. This certificate is issued within the scope of the General Conditions of Bureau Veritas Marine & Offshore available on the intermet site www veristar.com.
Any Person not a party to the contract pursuant to which this document is delivered may not assert a claim against Bureau Veritas Marine & Offshore for any
liability arising out of emors or omissions which may be contained in said document. or for emors of judgement, fault or negligence committed by personnel of the
Society or of its Agents in establishment or issuance of this document, and in connection with any activities for which it may provide.

The electronic version is available at: hitps:/'www veristamb comiveristamb/jsplviewPublicPdfTypec jsp7id=1yigznxcmd
BY Mod. Ad.E 530 June 2017 This certificate consists of 4 page(s)
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4.1.2 R744 semi-hermetic reciprocating compressors

Approval Certificate for CME and CKHE(M)

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

Page 1/5

Certificate number: 83587/A0 BV
File number: ACM 220/2018/3
Product code: 68111

1828 Thiz certificate iz nof valid whan presented without the full attached schedule
BUREAU composed of 7 sections
VERITAS

www_veristar.com

TYPE APPROVAL CERTIFICATE

This certificale is issued to

BITZER Kiihlermaschinenbau Schkeuditz GmbH
Schkeuditz - GERMANY

for the type of product
REFRIGERATING PISTON COMPRESSORS
Senes: CME2, CME3M, CME4M, CMESM, CMEFM, CKHE3M, CKHE4M, CKHESM and CKHETM

Requirements:

BUREAU VERITAS Rules for the Classification of Steel Ships
BUREAU VERITAS Rules for the Classification of Offshore Units
BUREAU VERITAS Rules for the Classification of Naval Ships

This certificate is issued to attest that Bureau Veritas Marine & Offshore did undertake the relevant approval procedures for the product identified
above which was found to comply with the relevant requirements mentioned above.

This certificate will expire on: 13 Mar 2031
For Bureau Veritas Marine & Offshore,

At BV HAMBURG, on 13 Mar 2026,
Heiko Lange

This certificate was created electronically and is valid without
signature

This certificate remains valid until the date stated above, unless cancelled or revoked, provided the conditions indicated in the subsequent page(s) are complied
with and the product remains satisfactory in service. This certificate will not be valid if the applicant makes any changes or medifications to the approved preduct,
which have not been notified to, and agreed in writing with Bureau Veritas Marine & Offshore. Should the specified regulations or standards be amended during
the validity of this certificate, the productis) is/are to be re-approved prior to itthey being placed on board vessels to which the ded ions ar

apply. This certificate is issued within the scope of the General Conditions of Bureau Veritas Marine & Offshore available on the intemet site www.veristar.com.
Any Person not a party to the contract pursuant to which this document is delivered may not assert a claim against Bureau Veritas Marine & Offshore for any
liability arising cut of errors or omissions which may be contained in said document, or for errors of judgement, fault or negligence committed by personnel of the
Society or of its Agents in establishment or issuance of this document, and in connection with any activities for which it may provide.

The electronic version is available at: hitps:/fwww veristamb.comfveristambjspiviewPublicPdiTypec jsp?id=ifnThikgve
BY Mod. Ad.E 530 June 2017 This certificate consists of 5 page(s)
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42 DNV

4.2.1 Semi-hermetic reciprocating compressors
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Approval Certificate for CE1

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMO0000GU

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Refrigerant Compressor

with type designation(s)
2KES; 2JES; 2HES; 2GES; 2FES / CE1 Ecoline

Issued to

Bitzer Kiihimaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 32 bar
press.:
Operating media HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
refrigerants, HFO/HFC refrigerant blends, see page 2

Issued at Hamburg on 2022-09-06
This Certificate is valid until 2027-09-05. for DNV
DNV local station: Magdeburg

Approval Engineer: Christian Kaemmer

Sven Klinger
Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.

Eligﬂ Form code: TA 251 Revision: 2021-03 www.dnv.com Page10of2
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Job Id: 262.1-025382-2
Certificate No: ~ TAM00000GU

D N V Revision No: 1
Product description
Semi-Hermetic Reciprocating Compressor
CE1 Ecoline:

Type 2KES 2JES 2HES 2GES 2FES
Displacement @ 4,06 5,21 6,51 7,58 9,54
1450 1/min@ 50
Hz [m3/h]

Casing Material: Cast Iron EN-GJL-250 Lamellar Graphite.

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerant of the safety group A1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1 PED

HFO-refrigerant of safety group A2L and Fluid Group 2 PED

HFO/HFC refrigerant blends of safety group A1 and Fluid Group 2 PED

Note: Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Application
Air Conditioning, Provision Cooling, Carge Refrigeration.

Tests to be carried out
Compressors are subject to a performance test at the manufacturer’s works under supervision of DNV and are to be
presented for final inspection.

Type Approval documentation

Marking of product

The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment

For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in htips://approvalfinder.dnv.com

Form code: TA 251 Revision: 2021-03 www.dnv.com Page2of2
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Approval Certificate for CE2

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMOO0000GE

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Refrigerant Compressor

with type designation(s)
2EES; 2DES; 2CES/ CE2 Ecoline

Issued to

Bitzer Kiihimaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 32 bar
press.:
Operating media HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
refrigerants, HFO/HFC refrigerant blends, see page 2

Issued at Hamburg on 2022-09-06
This Certificate is valid until 2027-09-05. for DNV
DNV local station: Magdeburg
Approval Engineer: Christian Kaemmer
Sven Klinger
Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.

Eligﬂ Form code: TA 251 Revision: 2021-03 www.dnv.com Page10of2
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Job Id: 262.1-025381-2
Certificate No:  TAMOO000GE

D N V Revision No: 1
Product description
Semi-Hermetic Reciprocating Compressor
CE2 Ecoline:

Type 2EES 2DES 2CES
Displacement @ 1450 11,4 13,4 16,2
1/min@ 50 Hz [m3/h]

Casing Material: Cast Iron Graphite EN-GJL-250 Lamellar Graphite.

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED

HFC-single-component refrigerant of the safety group A1 and Fluid Group 2 PED

HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED

HFO-refrigerant of safety group A2L and Fluid Group 1 PED

HFO-refrigerant of safety group A2L and Fluid Group 2 PED

HFO/HFC refrigerant blends of safety group A1 and Fluid Group 2 PED

Note: Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Air Conditioning, Provision Cooling, Cargo Refrigeration.

Tests to be carried out

Compressors are subject to a performance test at the manufacturer’s works under supervision of DNV and are to be
presented for final inspection.

Type Approval documentation

Marking of product
The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment
For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in https://approvalfinder.dnv.com

Form code: TA 251 Revision: 2021-03 www.dnv.com Page2of2
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Approval Certificate for CE3

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMOO00OWN

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Refrigerant Compressor

with type designation(s)
4FES; 4EES; 4DES; 4CES / CE3 Ecoline

Issued to

Bitzer Kiihimaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV GL rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 32 bar
press.:
Operating media HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
refrigerants, HFO/HFC refrigerant blends, see page 2

Issued at Hamburg on 2023-07-07
This Certificate is valid until 2028-07-06. for DNV
DNV local unit: Magdeburg

Approval Engineer: Christian Kaemmer

Sven Klinger
Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.

Fa
@' E Form code: TA 251 Revision: 2022-12 www.dnv.com Page10of2
El;ﬁ.%
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Job Id: 262.1-028930-2
Certificate No:  TAMOOO0OOWN
D N V Revision No: 1

Product description

Semi-Hermetic Refrigerant Compressor, reciprocating.

Type 4FES 4EES 4DES 4CES
Displacement [m%h] @
1450 1 /min 18,1 22,7 26,8 325
Casing Material: Cast Iron with Flake Graphite EN-GJL-250

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED

HF C-single-component refrigerant of the safety group A1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1 PED

HFO-refrigerant of safety group A2L and Fluid Group 2 PED

HFO/HFC refrigerant blends of safety group A1 and Fluid Group 2 PED

Note:  Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Production place

«  Bitzer Kiihimaschinenbau Schkeuditz GmbH, Industriestr. 48, 04435 Schkeuditz / Germany.

Application

Air Conditioning, Provision Cooling, Cargo Refrigeration.

Tests to be carried out
Compressors for cargo refrigeration are subject to a performance test at the manufacturer’s works under supervision of
DNV and are to be presented for final inspection.

Type Approval documentation

Marking of product
The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment
For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in https://approvalfinder.dnv.com

Form code: TA 251 Revision: 2022-12 www.dnv.com Page2of2
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DNV

Certificate No:
TAMO0001BG

TYPE APPROVAL CERTIFICATE

This is to certify:
That the Refrigerant Compressor

with type designation(s)
4BES

Issued to

Bitzer Kiihimaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 32 bar
press.:
Operating media HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
refrigerants, HFO/HFC refrigerant blends, see page 2

Issued at Hamburg on 2023-10-30
This Certificate is valid until 2028-10-29. for DNV
DNV local unit: Hamburg — CMC North/East

Approval Engineer: Christian Kaemmer

Sven Klinger
Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.

Fa
El E Form code: TA 251 Revision: 2022-12 www.dnv.com Page 10of 2
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Job Id: 262.1-039518-1
D N V Certificate No:  TAM00001BG

Product description

Semi-Hermetic Refrigerant Compressor, reciprocating, with 4 cylinders.

Type 4BES
Displacement [m®h] @ 261
1450 1 /min '
Casing Material: Cast Iron with Flake Graphite EN-GJL-250

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED

HF C-single-component refrigerant of the safety group A1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1 PED

HFO-refrigerant of safety group A2L and Fluid Group 2 PED

HFO/HFC refrigerant blends of safety group A1 and Fluid Group 2 PED

Note:  Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Production place

«  Bitzer Kiihimaschinenbau Schkeuditz GmbH, Industriestr. 48, 04435 Schkeuditz / Germany.

Application

Air Conditioning, Provision Cooling, Cargo Refrigeration.

Tests to be carried out
Compressors for cargo refrigeration are subject to a performance test at the manufacturer’s works under supervision of
DNV and are to be presented for final inspection.

Type Approval documentation

Marking of product
The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment
For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in https://approvalfinder.dnv.com
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Approval Certificate for CE4

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMO0000GG

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Refrigerant Compressor

with type designation(s)
4VE; 4TE; 4PE; 4NE / CE4 Ecoline

Issued to

Bitzer Kiihimaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 32 bar
press.:
Operating media HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
refrigerants, HFO/HFC refrigerant blends, see page 2

Issued at Hamburg on 2022-09-06
This Certificate is valid until 2027-09-05. for DNV
DNV local station: Magdeburg
Approval Engineer: Christian Kaemmer
Sven Klinger
Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.
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Job Id: 262.1-025383-2
Certificate No:  TAM00000GG

D N V Revision No: 1
Product description
Semi-Hermetic Reciprocating Compressor
CE4 Ecoline:

Type 4VE 4TE 4PE 4NE
Displacement @ 1450 34,7 41,3 48,5 56,2
1/min@ 50 Hz [m3/h]

Casing Material: Cast Iron EN-GJL-250 Lamellar Graphite.
Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerant of the safety group A1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1 PED

HFO-refrigerant of safety group A2L and Fluid Group 2 PED

HFO/HFC refrigerant blends of safety group A1 and Fluid Group 2 PED

Note: Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Application
Air Conditioning, Provision Cooling, Cargo Refrigeration.

Tests to be carried out
Compressors are subject to a performance test at the manufacturer’s works under supervision of DNV and are to be
presented for final inspection.

Type Approval documentation

Marking of product
The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment
For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in https./approvalfinder.dnv.com
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Approval Certificate for BE5

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMO000OWM

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Refrigerant Compressor

with type designation(s)
4JE; 4HE; 4GE; 4FE / BES5 Ecoline

Issued to

Bitzer Kiihimaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 32 bar
press.:
Operating media HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
refrigerants, HFO/HFC refrigerant blends, see page 2

Issued at Hamburg on 2023-07-07
This Certificate is valid until 2028-07-06. for DNV
DNV local unit: Magdeburg

Approval Engineer: Christian Kaemmer

Sven Klinger
Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.
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Job Id: 262.1-028927-2
Certificate No:  TAMO0000OWM
D N V Revision No: 1

Product description

Semi-Hermetic Refrigerant Compressor, reciprocating.

Type 4JE 4HE 4GE AFE
Displacement [m%h] @
1450 1 /min 63,5 737 846 101,8
Casing Material: Cast Iron with Flake Graphite EN-GJL-250

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED

HF C-single-component refrigerant of the safety group A1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1 PED

HFO-refrigerant of safety group A2L and Fluid Group 2 PED

HFO/HFC refrigerant blends of safety group A1 and Fluid Group 2 PED

Note:  Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Production place

«  Bitzer Kiihimaschinenbau Schkeuditz GmbH, Industriestr. 48, 04435 Schkeuditz / Germany.

Application

Air Conditioning, Provision Cooling, Cargo Refrigeration.

Tests to be carried out
Compressors for cargo refrigeration are subject to a performance test at the manufacturer’s works under supervision of
DNV and are to be presented for final inspection.

Type Approval documentation

Marking of product
The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment
For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in https://approvalfinder.dnv.com
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Approval Certificate for BE6

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMOOO0OWT

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Refrigerant Compressor

with type designation(s)
6JE; 6HE; 6GE; 6FE; / BE6 Ecoline

Issued to

Bitzer Kiihimaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 32 bar
press.:
Operating media HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
refrigerants, HFO/HFC refrigerant blends, see page 2

Issued at Hamburg on 2023-07-07
This Certificate is valid until 2028-07-06. for DNV
DNV local unit: Magdeburg

Approval Engineer: Christian Kaemmer

Sven Klinger
Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.
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Job Id: 262.1-028926-2
Certificate No:  TAMOOOOOWT
D N V Revision No: 1

Product description

Semi-Hermetic Refrigerant Compressor, reciprocating.

Type 6JE 6HE 6GE 6FE
Displacement [m%h] @
1450 1 /min 953 1105 126,8 151,6
Casing Material: Cast Iron with Flake Graphite EN-GJL-250

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED

HF C-single-component refrigerant of the safety group A1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1 PED

HFO-refrigerant of safety group A2L and Fluid Group 2 PED

HFO/HFC refrigerant blends of safety group A1 and Fluid Group 2 PED

Note:  Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Production place

+  Bitzer Kihimaschinenbau Schkeuditz GmbH, Industriestr. 48, 04435 Schkeuditz / Germany.

Application

Air Conditioning, Provision Cooling, Cargo Refrigeration.

Tests to be carried out
Compressors for cargo refrigeration are subject to a performance test at the manufacturer’s works under supervision of
DNV and are to be presented for final inspection.

Type Approval documentation

Marking of product

The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment

For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in https://approvalfinder.dnv.com
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Approval Certificate for B4 (4N)

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV-GL

Certificate No:
TAMOO0015F

TYPE APPROVAL CERTIFICATE

This is to certify:
That the Refrigerant Compressor

with type designation(s)
4N-12.2, 4N-20.2

Issued to

Bitzer Kiihimaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV GL rules for classification - Ships Pt.4 Ch.5 Rotating machinery - driven units

Application :
Products approved by this certificate are accepted for installation on all vessels classed by

DNV GL.

Type Max. working press.: Operating media
4N-12.2 28 bar 56,1 bar
4N-20.2 28 bar 56,1 bar

Issued at Hamburg on 2020-08-11
This Certificate is valid until 2025-08-10. for DNV GL
DNV GL local station: Magdeburg

Approval Engineer: Christian Kaemmer S
Olaf Drews
Head of Section

This Certificate is subject to terms and conditions overleaf. Any significant change in design or construction may render this Certificate invalid.
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed.
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Job Id: 262.1-033153-1
Certificate No: TAMOOOO15F

Product description

Refrigerant Compressor, reciprocating, semi-hermetic, belt driven

Type 4N-12.2 4N-20.2
Displacement [m3/h]
@ 1450 [1/min] 5,1 56,1
Material:
Casing: Cast Iron with Flake Graphite EN-GIL-250
Screw Rotor: Cast Iron with Spheroidal Graphite EN-GJS-600-3 / EN-G]S-700-2

Usable Refrigerants

HCFC-refrigerants of the safety group Al and Fluid Group 2 PED

HFC-single-component refrigerant of the safety group Al and Fluid Group 2 PED

HFC-refrigerant blends of the safety group Al and Fluid Group 2 PED

HFO-refrigerant of safety group A2L and Fluid Group 1 PED

HFO-refrigerant of safety group A2L and Fluid Group 2 PED

HFQO/HFC refrigerant blends of safety group Al and Fluid Group 2 PED

Note: Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Production place
BITZER Kihlmaschinenbau Schkeuditz GmbH, Industriestr. 48, 04435 Schkeuditz/Germany.

Application
Air Conditioning, Provision Cooling, Cargo Refrigeration.

Tests to be carried out
Compressors for cargo refrigeration are subject to a performance test at the manufacturer 's works
under supervision of DNVGL and are to be presented for final inspection.

Type Approval documentation

Marking of product
The product shall be marked with manufacturer s name, year of construction, effective suction rate
[m3/h], discharge pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment

For retention of the Type Approval, a DNV GL Surveyor shall perform periodical assessment after two
years (+/- 90 days) and after 3.5 years (+/- 90 days) to verify that the conditions for the Type Approval
are complied with. Refer to the Class Programme DNVGL-CP-0338, Sec.4.
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Approval Certificate for B4 (4P and 4T)

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV-GL

Certificate No:
TAMOO0015E

TYPE APPROVAL CERTIFICATE

This is to certify:
That the Refrigerant Compressor

with type designation(s)
4T-8.2, 4T-12.2, 4P-10.2, 4P-15.2

Issued to

Bitzer Kiihimaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV GL rules for classification - Ships Pt.4 Ch.5 Rotating machinery - driven units

Application :
Products approved by this certificate are accepted for installation on all vessels classed by

DNV GL.

Type Max. working press.: Operating media
4T7-8.2 28 bar 39,4 m3/h
4T-12.2 28 bar 39,4 m3/h
4P-10.2 28 bar 47,1 m3/h
4pP-15.2 28 bar 47,1 m3/h

Issued at Hamburg on 2020-08-11
This Certificate is valid until 2025-08-10. for DNV GL
DNV GL local station: Magdeburg

Approval Engineer: Christian Kaemmer

Olaf Drews
Head of Section

This Certificate is subject to terms and conditions overleaf. Any significant change in design or construction may render this Certificate invalid.
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed.
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Job Id: 262.1-033152-1
Certificate No: TAMOOOO15E

Product description

Refrigerant Compressor, reciprocating, semi-hermetic, belt driven

Type 47-8.2 47T-12.2 4P-10.2 4PV-15.2
Displacement [m?3/h]
@ 1450 [1/min] 39,4 39,4 47,1 47,1
Material:
Casing: Cast Iron with Flake Graphite EN-GIL-250
Screw Rotor: Cast Iron with Spheroidal Graphite EN-GJS-600-3 / EN-G]S-700-2

Usable Refrigerants

HCFC-refrigerants of the safety group Al and Fluid Group 2 PED

HFC-single-component refrigerant of the safety group Al and Fluid Group 2 PED

HFC-refrigerant blends of the safety group Al and Fluid Group 2 PED

HFO-refrigerant of safety group A2L and Fluid Group 1 PED

HFO-refrigerant of safety group A2L and Fluid Group 2 PED

HFO/HFC refrigerant blends of safety group Al and Fluid Group 2 PED

Note: Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Production place
BITZER Kiihimaschinenbau Schkeuditz GmbH, Industriestr. 48, 04435 Schkeuditz/Germany.

Application
Air Conditioning, Provision Cooling, Cargo Refrigeration.

Tests to be carried out
Compressors for cargo refrigeration are subject to a performance test at the manufacturer's works
under supervision of DNVGL and are to be presented for final inspection.

Type Approval documentation

Marking of product
The product shall be marked with manufacturer's name, year of construction, effective suction rate
[m3/h], discharge pressure [bar], speed [rpm], shaft power [kW], serial number,

Periodical assessment

For retention of the Type Approval, a DNV GL Surveyor shall perform periodical assessment after two
years (+/- 90 days) and after 3.5 years (+/- 90 days) to verify that the conditions for the Type Approval
are complied with. Refer to the Class Programme DNVGL-CP-0338, Sec.4.
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Approval Certificate for B4 (4V and 42)

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV-GL

Certificate No:
TAMO000015D

TYPE APPROVAL CERTIFICATE

This is to certify:
That the Refrigerant Compressor

with type designation(s)
4Z-5.2, 4Z-8.2, 4V-6.2, 4V-10.2

Issued to

Bitzer Kiihimaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV GL rules for classification - Ships Pt.4 Ch.5 Rotating machinery - driven units

Application :
Products approved by this certificate are accepted for installation on all vessels classed by

DNV GL.

Type Max. working press.: Operating media
4Z-5.2 28 bar 28,1

4Z-8.2 28 bar 28,1

4V-6.2 28 bar 33,1

4V-10.2 28 bar 33,1

Issued at Hamburg on 2020-08-11
This Certificate is valid until 2025-08-10. for DNV GL
DNV GL local station: Magdeburg

Approval Engineer: Christian Kaemmer

Olaf Drews
Head of Section

This Certificate is subject to terms and conditions overleaf. Any significant change in design or construction may render this Certificate invalid.
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed.
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Job Id: 262.1-033151-1
Certificate No: TAM000015D

Product description

Refrigerant Compressor, reciprocating, semi-hermetic, belt driven

Type 4Z-5.2 4Z-8.2 4Vv-6.2 4v-10.2
Displacement [m?3/h]
@ 1450 [1/min] 28,1 28,1 33,1 33,1
Material:
Casing: Cast Iron with Flake Graphite EN-GIL-250
Screw Rotor: Cast Iron with Spheroidal Graphite EN-GJS-600-3 / EN-G]S-700-2

Usable Refrigerants

HCFC-refrigerants of the safety group Al and Fluid Group 2 PED

HFC-single-component refrigerant of the safety group Al and Fluid Group 2 PED

HFC-refrigerant blends of the safety group Al and Fluid Group 2 PED

HFO-refrigerant of safety group A2L and Fluid Group 1 PED

HFO-refrigerant of safety group A2L and Fluid Group 2 PED

HFO/HFC refrigerant blends of safety group Al and Fluid Group 2 PED

Note: Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Production place
BITZER Kiihimaschinenbau Schkeuditz GmbH, Industriestr. 48, 04435 Schkeuditz/Germany.

Application
Air Conditioning, Provision Cooling, Cargo Refrigeration.

Tests to be carried out
Compressors for cargo refrigeration are subject to a performance test at the manufacturer's works
under supervision of DNVGL and are to be presented for final inspection.

Type Approval documentation

Marking of product
The product shall be marked with manufacturer's name, year of construction, effective suction rate
[m3/h], discharge pressure [bar], speed [rpm], shaft power [kW], serial number,

Periodical assessment

For retention of the Type Approval, a DNV GL Surveyor shall perform periodical assessment after two
years (+/- 90 days) and after 3.5 years (+/- 90 days) to verify that the conditions for the Type Approval
are complied with. Refer to the Class Programme DNVGL-CP-0338, Sec.4.
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D>

4.2.2 R744 semi-hermetic reciprocating compressors

Approval Certificate for CKHE3M(+)

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.
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DNV

Certificate no.:
TAMO0001DW

TYPE APPROVAL CERTIFICATE

This is to certify:
that the Refrigerant Compressor

with type designation(s)
CKHE3M(+)

issued to

BITZER Kiihimaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application:

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working press.: 160 bar / 100 bar
Operating media: CO,/R744

Issued at Hamburg on 2024-12-18
This Certificate is valid until 2029-12-17. for DNV
DNV local unit: Hamburg — CMC North/East

Approval Engineer: Christian Kaemmer

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS,
its parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to USD 300 000.
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Job ID: 262.1-042079-1
D N V Certificate no.: TAM00001DW

Product description
Semi-Hermetic Refrigerant Compressor with 4 cylinders, reciprocating.

Compressor series CKHE3M(+) consisting of 4 compressor types 4AMTEM(U)-7(L), 4AMTEM(U)-10(L), 4KTEM(U)-10(L)
and 4KTEM-12 for transcritical CO; applications.

CKHE3M(+) AMTEM(U)-7(L) | 4MTEM(U)-10(L) 4KTEM(U)-10(L) 4KTEM-12
Displacement [m?h]
@ 1450 1 /min 50 Hz (g-g) (g'g) (g-g) 96
(@ 1500 1 /min) , ? ?
Displacement [m®h]
@ 1750 1 Imin 60 Hz (g’g) ‘g'g) (::’:) 11,5
(@ 1800 1 /min) " ” '
Casing Material: Cast Iron with Nodular Graphite EN-GJS-600 / EN-GJS-400
Usable Refrigerants
+ R744/CO;

Production place
» Bitzer Kihimaschinenbau Schkeuditz GmbH, Industriestr. 48, 04435 Schkeuditz / Germany.

Application

Air Conditioning, Provision Cooling, Cargo Refrigeration, Heatpump.

Tests to be carried out

Compressors for cargo refrigeration are subject to a performance test at the manufacturer’s works under supervision of
DNV and are to be presented for final inspection.

Type Approval documentation

Marking of product
The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment
For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in hitps://approvalfinder.dnv.com
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Approval Certificate for CKHE4M(+)

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-

mention is required. For supplied compressors it is not possible to deliver the required extended product document-

ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate no.:
TAMO0001C3

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
that the Refrigerant Compressor

with type designation(s)
CKHE4M

issued to

Bitzer Kiihimaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application:

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working press.: 160 bar /100 bar
Operating media CO2 IR744

Issued at Hamburg on 2024-03-01
This Certificate is valid until 2028-11-07. for DNV
DNV local unit: Hamburg — CMC North/East

Approval Engineer: Christian Kaemmer

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any

circumstance be limited to 300,000 USD.
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Job ID: 262.1-040604-2
Certificate no.: TAM00001C3
D N V Revision No: 1

Product description

Semi-Hermetic Refrigerant Compressor with 4 cylinders, reciprocating.

Compressor series CKHE4M consisting of 10 compressor types:
4JTEM(U)-10(L), 4JTEM(U)-15(L), 4HTEM(U)-15(L), 4HTEM(U)-20(L), 4GTEM(U)-20(L), 4GTEM(U)-30(L), 4FTEM(U)-
20(L), 4FTEM(U)-30(L), 4DTEM(U)-25(L), 4CTEM(U)-30(L) for transcritical CO, applications.

4JTEM(U)- 4HTEM(U)- 4GTEM(U)- 4FTEM(U)-
CKHE4M{+) 10(L), 15(L), 20(L), 20(L), 4DTEM(U)- | 4CTEM(U)-

4JTEM(U)- 4HTEM(U)- 4GTEM(U)- 4FTEM(U)- 25(L) 30(L)

15(L) 20(L) 30(L) 30(L)

Displacement [m3/h]

@ 1450 1 /min 93 12,0 15,0 17,5 220 26,0
@ 1500 1 /min (9,7) (12,4) (16,0) (18,1) (22,7) (26,9)

Casing Material: Cast Iron with Nodular Graphite EN-GJS-600 / EN-GJS-400

Usable Refrigerants
* R744/CO;

Production place
+ Bitzer Kihimaschinenbau Schkeuditz GmbH, Industriestr. 48, 04435 Schkeuditz / Germany.

Application
Air Conditioning, Provision Cooling, Cargo Refrigeration, Heatpump.

Tests to be carried out

Compressors for cargo refrigeration are subject to a performance test at the manufacturer’s works under supervision of
DNV and are to be presented for final inspection.

Type Approval documentation

Marking of product
The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment
For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in https://approvalfinder.dnv.com
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Approval Certificate for CKHE5M(+)

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMO0001BN

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Refrigerant Compressor

with type designation(s)
CKHE5M

Issued to

Bitzer Kiihimaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working press.: 160 bar /100 bar
Operating media CO2/R744

Issued at Hamburg on 2024-03-01
This Certificate is valid until 2028-11-07. for DNV
DNV local unit: Hamburg — CMC North/East

Approval Engineer: Christian Kaemmer

Sven Klinger
Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.
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Job Id: 262.1-040122-3
Certificate No:  TAMO00001BN
D N V Revision No: 2

Product description
Semi-Hermetic Refrigerant Compressor with 6 cylinders, reciprocating.

Compressor series CKHESM consisting of 4 compressor types BFTEM(U)-50(L), BDTEM(U)-40(L), BDTEM(U)-50(L)
and 6CTEM(U)-50(L) for transcritical CO, applications.

CKHE5M(+) 6FTEM(U)-50(L) ss%ﬁ“%’{-%%ﬁf 6CTEM(U)-50(L)
Displacement [m*/h]
@ 1450 1 /min 26,0 30,3 38,2
@ 1500 1 /min (26,9) (31.4) (39,5)
Casing Material: Cast Iron with Nodular Graphite EN-GJS-600 / EN-GJS-400

Usable Refrigerants
+ R744/CO;

Production place
«  Bitzer Kihimaschinenbau Schkeuditz GmbH, Industriestr. 48, 04435 Schkeuditz / Germany.

Application
Air Conditioning, Provision Cooling, Cargo Refrigeration, Heatpump.

Tests to be carried out

Compressors for cargo refrigeration are subject to a performance test at the manufacturer’s works under supervision of
DNV and are to be presented for final inspection.

Type Approval documentation

Marking of product

The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment

For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in https:/approvalfinder.dnv.com
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Approval Certificate for CKHE7

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate no.:
TAMO0001DV

TYPE APPROVAL CERTIFICATE

This is to certify:
that the Refrigerant Compressor

with type designation(s)
CKHE7

issued to

BITZER Kiihimaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application:

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working press.: 150 bar / 80 bar
Operating media: CO,/R744

Issued at Hamburg on 2024-12-18
This Certificate is valid until 2029-12-17. for DNV
DNV local unit: Hamburg — CMC North/East

Approval Engineer: Christian Kaemmer

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS,
its parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to USD 300 000.
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Job ID: 262.1-042081-1
D N V Certificate no.: TAM00001DV

Product description
Semi-Hermetic Refrigerant Compressor with 8 cylinders, reciprocating.

Compressor series CKHE7 consisting of 5 compressor types 8FTE-100, 8FTE-140, 8DTE-120, 8DTE-140 and
8CTE-140 for transcritical CO, applications.

CKHE7 8FTE-100 8FTE-140 8DTE-120 8DTE-140 8CTE-140
Displacement [m®h]
@ 1450 1 /min 50 Hz 69,4 69,4 82,0 820 99,2
Displacement [m3h]
@ 1750 1 /min 60 Hz 83,8 83,8 99,0 99,0 119,7
Casing Material: Cast Iron with Nodular Graphite EN-GJS-600 / EN-GJS-400

Usable Refrigerants
« R744/CO;

Production place
+  Bitzer Klihlmaschinenbau Schkeuditz GmbH, Industriestr. 48, 04435 Schkeuditz / Germany.

Application
Air Conditioning, Provision Cooling, Cargo Refrigeration, Heatpump.

Tests to be carried out
Compressors for cargo refrigeration are subject to a performance test at the manufacturer’s works under supervision of
DNV and are to be presented for final inspection.

Type Approval documentation

Marking of product
The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment
For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in https://approvalfinder.dnv.com
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Approval Certificate for CME3M

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate no.:
TAMO0001DT

TYPE APPROVAL CERTIFICATE

This is to certify:
that the Refrigerant Compressor

with type designation(s)
CME3M

issued to

BITZER Kiihimaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application:

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working press.: 100 bar / 100 bar
Operating media: CO,/R744

Issued at Hamburg on 2024-12-18
This Certificate is valid until 2029-12-17. for DNV
DNV local unit: Hamburg — CMC North/East

Approval Engineer: Christian Kaemmer

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS,
its parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to USD 300 000.

Eigm Form code: TA 251 Revision: 2023-09 www.dnv.com Page10of2

AU-100-10 // PDF Download 88



Job ID: 262.1-042013-1

Certificate no.: TAM00001DT
DNV

Product description

Semi-Hermetic Refrigerant Compressor with 4 cylinders, reciprocating.

Compressor series CME3M consisting of 5 compressor types 4FMEM-7, 4FMEM-9, 4EMEM-9, 4EMEM-10 and
4DMEM-10 for subcritical CO; applications.

CME3M AFMEM.7 | 4FMEM.9 | 4EMEM-9 | 4EMEM-10 | 4DMEM10
nisg:c:ggﬁ"fng’i:”hl 50 Hz 12,4 12,4 15,6 156 18.4
Disgﬂ“.f;;ﬂ“f"{"i';”“] 60 Hz 15,0 15,0 18,8 18,8 223

Casing Material: Cast Iron with Nodular Graphite EN-GJS-600 / EN-GJS-400

Usable Refrigerant

. R744/CO;

Production place
* Bitzer Kihlmaschinenbau Schkeuditz GmbH, Industriestr. 48, 04435 Schkeuditz / Germany.

Application
Air Conditioning, Provision Cooling, Cargo Refrigeration.

Tests to be carried out
Compressors for cargo refrigeration are subject to a performance test at the manufacturer’s works under supervision of
DNV and are to be presented for final inspection.

Type Approval documentation

Marking of product
The product shall be marked with manufacturer's name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment
For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec 4.

To check the validity of this certificate, please look it up in https://approvalfinder.dnv.com
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Approval Certificate for CME4M

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-

mention is required. For supplied compressors it is not possible to deliver the required extended product document-

ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate no.:
TAMO0001BR

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
that the Refrigerant Compressor

with type designation(s)
CME4M

issued to

Bitzer Kiihimaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application:

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working press.: 100 bar / 100 bar
Operating media CO2/R744

Issued at Hamburg on 2024-03-01
This Certificate is valid until 2028-11-02. for DNV
DNV local unit: Hamburg — CMC North/East

Approval Engineer: Christian Kaemmer

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any

circumstance be limited to 300,000 USD.
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Job ID: 262.1-040122-3
Certificate no.: TAMO00001BR
D N V Revision No: 1

Product description

Semi-Hermetic Refrigerant Compressor with 4 cylinders, reciprocating.

Compressor series CME4M consisting of 3 compressor types 4TMEM-20, 4TMEM-30 and 4PMEM-25 for subcritical
CO; applications.

4TMEM-20
CME4M 4TMEM-30 4PMEM-25
Displacement [m3/h]
@ 1450 1 /min 4TS 41,33
Casing Material: Cast Iron with Nodular Graphite EN-GJS-600 / EN-GJS-400

Usable Refrigerants
« R744/CO;

Production place
+  Bitzer Kiihimaschinenbau Schkeuditz GmbH, Industriestr. 48, 04435 Schkeuditz / Germany.

Application
Air Conditioning, Provision Cooling, Cargo Refrigeration.

Tests to be carried out

Compressors for cargo refrigeration are subject to a performance test at the manufacturer’s works under supervision of
DNV and are to be presented for final inspection.

Type Approval documentation

Marking of product

The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment

For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec 4.

To check the validity of this certificate, please look it up in https://approvalfinder.dnv.com
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Approval Certificate for CME5M

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate no.:
TAMO0001DX

TYPE APPROVAL CERTIFICATE

This is to certify:
that the Refrigerant Compressor

with type designation(s)
CME5M

issued to

BITZER Kiihimaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application:

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working press.: 100 bar / 100 bar
Operating media: CO,/R744

Issued at Hamburg on 2024-12-18
This Certificate is valid until 2029-12-17. for DNV
DNV local unit: Hamburg — CMC North/East

Approval Engineer: Christian Kaemmer

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS,
its parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to USD 300 000.
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Job ID: 262.1-042202-1
D N V Certificate no.: TAM00001DX

Product description
Semi-Hermetic Refrigerant Compressor with 6 cylinders, reciprocating.

Compressor series CMESM consisting of 3 compressor types 6TMEM-50; BPMEM-40 and 6PMEM-50 for subcritical
CO; applications.

CMESM 6TMEM-50 6PMEM-40 6PMEM-50
Displacement [m3/h]
@ 1450 1 /min 50 Hz 54,6 64,9 649
Displacement [m?/h]
@ 1750 1 /min 60 Hz 659 784 78.4
Casing Material: Cast Iron with Nodular Graphite EN-GJS-600 / EN-GJS-400

Usable Refrigerants
« R744/CO,

Production place
* Bitzer Kihlmaschinenbau Schkeuditz GmbH, Industriestr. 48, 04435 Schkeuditz / Germany.

Application
Air Conditioning, Provision Cooling, Cargo Refrigeration.

Tests to be carried out
Compressors for cargo refrigeration are subject to a performance test at the manufacturer’s works under supervision of
DNV and are to be presented for final inspection.

Type Approval documentation

Marking of product
The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment
For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in https:/approvalfinder.dnv.com
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Approval Certificate for CME7

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate no.:
TAMO00001DU

TYPE APPROVAL CERTIFICATE

This is to certify:
that the Refrigerant Compressor

with type designation(s)
CME7

issued to

BITZER Kiihimaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application:

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working press.: 80 bar / 80 bar
Operating media: CO,/R744

Issued at Hamburg on 2024-12-18
This Certificate is valid until 2029-12-17. for DNV
DNV local unit: Hamburg — CMC North/East

Approval Engineer: Christian Kaemmer

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS,
its parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to USD 300 000.
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Job ID: 262.1-042080-1

Certificate no.: TAM00001DU
DNV

Product description

Semi-Hermetic Refrigerant Compressor with 8 cylinders, reciprocating.

Compressor series CME7 consisting of 5 compressor types 8VME-100, 8VME-120, 8TME-100, 8TME-140 and
8PME-140 for subcritical CO, applications.

CME7 8VME-100 8VME-120 8TME-100 8TME-140 8PME-140
Displacement [m%h]
@ 1450 1 /min 50 Hz 138,86 1386 160,7 160,7 199,5
Displacement [m3/h]
@ 1750 1 /min 60 Hz 167,2 167,2 194,0 194,0 2408
Casing Material: Cast Iron with Nodular Graphite EN-GJS-600 / EN-GJS-400

Usable Refrigerants
« R744/CO,

Production place
* Bitzer Kihlmaschinenbau Schkeuditz GmbH, Industriestr. 48, 04435 Schkeuditz / Germany.

Application
Air Conditioning, Provision Cooling, Cargo Refrigeration.

Tests to be carried out
Compressors for cargo refrigeration are subject to a performance test at the manufacturer’s works under supervision of
DNV and are to be presented for final inspection.

Type Approval documentation

Marking of product
The product shall be marked with manufacturer's name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment
For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec 4.

To check the validity of this certificate, please look it up in https://approvalfinder.dnv.com
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4.2.3 Open drive reciprocating compressors
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Approval Certificate for B03

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMO000OWS

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Refrigerant Compressor

with type designation(s)
2T.2; 2N.2 / BO3

Issued to

Bitzer Kiihimaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 28 bar
press.:
Operating media HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
refrigerants, HFO/HFC refrigerant blends, see page 2

Issued at Hamburg on 2023-07-07
This Certificate is valid until 2028-07-06. for DNV
DNV local unit: Magdeburg

Approval Engineer: Christian Kaemmer

Sven Klinger
Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.
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Job Id: 262.1-028929-3
Certificate No:  TAMO0000OWS
D N V Revision No: 2

Product description

Refrigerant Compressor, reciprocating, open type, belt driven

Type 2T.2 2N.2
Displacement [m*/h] @
1450 1 Jmin 19,7 280
Casing Material: Cast Iron with Flake Graphite EN-GJL-250

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED

HF C-single-component refrigerant of the safety group A1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1 PED

HFO-refrigerant of safety group A2L and Fluid Group 2 PED

HFO/HFC refrigerant blends of safety group A1 and Fluid Group 2 PED

Note:  Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Production place

+  Bitzer Kihimaschinenbau Schkeuditz GmbH, Industriestr. 48, 04435 Schkeuditz / Germany.

Application

Air Conditioning, Provision Cooling, Cargo Refrigeration.

Tests to be carried out
Compressors for cargo refrigeration are subject to a performance test at the manufacturer’s works under supervision of
DNV and are to be presented for final inspection.

Type Approval documentation

Marking of product

The product shall be marked with manufacturer’s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment

For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for
the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in https://approvalfinder.dnv.com

Form code: TA 251 Revision: 2022-12 www.dnv.com Page2of2
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Approval Certificate for B04

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMO0000WJ

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Refrigerant Com pressor

with type designation(s)
4T.2; 4P.2; 4N.2; | B04

Issued to

Bitzer Kiihlmaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 28 bar
press.:
Operating media HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
refrigerants, HFO/HFC refrigerant blends, see page 2

Issued at Hamburg on 2023-07-07
This Certificate is valid until 2028-07-06. for DNV
DNV local unit: Magdeburg

Approval Engineer: Christian Kaemmer

Sven Klinger
Head of Section

This Certificate is subject to terms and conditions overleaf. Any significant change in design or construction may render this Certificate invalid.
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed.

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its
parent companies and their subsidiaries as well as their officers, directors and employees (‘DNV”) arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.

@?— E Form code: TA 251 Revision: 2022-12 www.dnv.com Page 1 of 2
Ei é.%
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Job Idi: 262.1-028925-2
Certificate No: ~ TAMO00OOW.J
D N V Revision No: 1

Product description

Refrigerant Compressor, reciprocating, open type, belt driven

Type 47.2 4P.2 4N.2
Displacement [m3/h] @
1450 1 /min 8.4 471 561
Casing Material: Cast Iron with Flake Graphite EN-GJL-250

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerant of the safety group A1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1 PED

HFQ-refrigerant of safety group A2L and Fluid Group 2 PED

HFO/HFC refrigerant blends of safety group A1 and Fluid Group 2 PED

Note:  Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Production place

e Bitzer Kihimaschinenbau Schkeuditz GmbH, Industriestr. 48, 04435 Schkeuditz / Germany.

Application

Air Conditioning, Provision Cooling, Cargo Refrigeration.

Tests to be carried out
Compressors for cargo refrigeration are subject to a performance test at the manufacturer’s works under supervision of
DNV and are to be presented for final inspection.

Type Approval documentation

Marking of product

The product shall be marked with manufacturer’'s name, year of construction, effective suction rate [n3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment

For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for

the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in https:/fapprovalfinder.dnv.com

Form code: TA 251 Revision: 2022-12 www.dnv.com Page 2 of 2
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Approval Certificate for B05

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMO0000WR

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Refrigerant Com pressor

with type designation(s)
4H.2; 4G.2 | BO5S

Issued to

Bitzer Kiihlmaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 28 bar
press.:
Operating media HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
refrigerants, HFO/HFC refrigerant blends, see page 2

Issued at Hamburg on 2023-07-07
This Certificate is valid until 2028-07-06. for DNV
DNV local unit: Magdeburg

Approval Engineer: Christian Kaemmer

Sven Klinger
Head of Section

This Certificate is subject to terms and conditions overleaf. Any significant change in design or construction may render this Certificate invalid.
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed.

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its
parent companies and their subsidiaries as well as their officers, directors and employees (‘DNV”) arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.

@?— E Form code: TA 251 Revision: 2022-12 www.dnv.com Page 1 of 2
Ei é.%
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Job Idi: 262.1-028924-2
Certificate No:  TAMOO0OOOWR
D N V Revision No: 1

Product description

Refrigerant Compressor, reciprocating, open type, belt driven

Type 4H.2 4G.2
Displacement [m3/h] @
1450 1 /min 7 ad8
Casing Material: Cast Iron with Flake Graphite EN-GJL-250

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerant of the safety group A1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1 PED

HFQ-refrigerant of safety group A2L and Fluid Group 2 PED

HFO/HFC refrigerant blends of safety group A1 and Fluid Group 2 PED

Note:  Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Production place

e Bitzer Kihimaschinenbau Schkeuditz GmbH, Industriestr. 48, 04435 Schkeuditz / Germany.

Application

Air Conditioning, Provision Cooling, Cargo Refrigeration.

Tests to be carried out
Compressors for cargo refrigeration are subject to a performance test at the manufacturer’s works under supervision of
DNV and are to be presented for final inspection.

Type Approval documentation

Marking of product

The product shall be marked with manufacturer’'s name, year of construction, effective suction rate [n3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment

For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for

the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in https:/fapprovalfinder.dnv.com

Form code: TA 251 Revision: 2022-12 www.dnv.com Page 2 of 2
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Approval Certificate for B06

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAMO0000WK

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Refrigerant Com pressor

with type designation(s)
6F.2; 6G.2; 6H.2 / B06

Issued to

Bitzer Kiihlmaschinenbau Schkeuditz GmbH
Schkeuditz, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.5 Rotating machinery — driven units

Application :

Products approved by this certificate are accepted for installation on all vessels classed by DNV.
Max. working 28 bar
press.:
Operating media HCFC-refrigerants, HFC-single component refrigerants, HFC-refrigerant blends, HFO-
refrigerants, HFO/HFC refrigerant blends, see page 2

Issued at Hamburg on 2023-07-07
This Certificate is valid until 2028-07-06. for DNV
DNV local unit: Magdeburg

Approval Engineer: Christian Kaemmer

Sven Klinger
Head of Section

This Certificate is subject to terms and conditions overleaf. Any significant change in design or construction may render this Certificate invalid.
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed.

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its
parent companies and their subsidiaries as well as their officers, directors and employees (‘DNV”) arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.

@?— E Form code: TA 251 Revision: 2022-12 www.dnv.com Page 1 of 2
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Job Idi: 262.1-028928-2
Certificate No:  TAMOO0OOWK
D N V Revision No: 1

Product description

Refrigerant Compressor, reciprocating, open type, belt driven

Type 6F.2 6G.2 6H.2
Displacement [m3/h] @
1450 1 fmin 151,86 126,8 110,5
Casing Material: Cast Iron with Flake Graphite EN-GJL-250

Usable Refrigerants

HCFC-refrigerants of the safety group A1 and Fluid Group 2 PED
HFC-single-component refrigerant of the safety group A1 and Fluid Group 2 PED
HFC-refrigerant blends of the safety group A1 and Fluid Group 2 PED
HFO-refrigerant of safety group A2L and Fluid Group 1 PED

HFQO-refrigerant of safety group A2L and Fluid Group 2 PED

HFO/HFC refrigerant blends of safety group A1 and Fluid Group 2 PED

Note:  Fluid Groups acc. to PED = Pressure equipment directive 2014/68/EU
Safety Groups acc. to EN DIN 378-1:2017-03

Production place

e Bitzer Kihimaschinenbau Schkeuditz GmbH, Industriestr. 48, 04435 Schkeuditz / Germany.

Application

Air Conditioning, Provision Cooling, Cargo Refrigeration.

Tests to be carried out
Compressors for cargo refrigeration are subject to a performance test at the manufacturer’s works under supervision of
DNV and are to be presented for final inspection.

Type Approval documentation

Marking of product

The product shall be marked with manufacturer’'s name, year of construction, effective suction rate [m3/h], discharge
pressure [bar], speed [rpm], shaft power [kW], serial number.

Periodical assessment

For retention of the Type Approval, a DNV Surveyor shall perform periodical assessment to verify that the conditions for

the Type Approval are complied with. Refer to the Class Programme DNV-CP-0338, Sec.4.

To check the validity of this certificate, please look it up in https:/fapprovalfinder.dnv.com

Form code: TA 251 Revision: 2022-12 www.dnv.com Page 2 of 2
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4.3 Russian Maritime Register of shipping

4.3.1 Semi-hermetic reciprocating compressors
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B(E)5 and B(E)6-Type approval Certificate

For a.ppli-cation _Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mfant|on is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

POCCHACKHI MOPCKO{ PETHCTP CYAOXOACTBA 7.
RUSSIAN MARITIME REGISTER OF SHIPPING P

)
7N

<SSSSTe
AsChiLyy,
@ ”j
¥,
U =

=
¥

CBHUJIETEJHCTBO O TUITIOBOM O/10BPEHHUHN
TYPE APPROVAL CERTIFICATE

HUsrortosureib
Manufacturer  BITZER Kuhlmaschinenbau Schkeuditz GmbH (DE 8111 73074)

Anpec
Address Industriestrasse 48, 04435 Schkeuditz, Germany

Hapenue*
Product*

Mop muna: / Reciprocating Refrigerant Compressors of types:

B5 (4[ 13.2Y, 4J- 22 2Y, 4H 15.2Y, 4H-25.2Y, 4G-20.2Y, 4G-30.2Y) I, BES (4JE-13Y, 4JE-15(Y), 4JE-22(Y), 4HE-I5, 4HE-18(Y),
4HE-25(Y), 4GE-20Y, 4GE-23(Y), 4GE-30(Y), 4FE-25Y,4FE-28(Y), 4FE-35(Y).

B6(6]-22.2Y, 6]-33.2Y, 6H-25.2Y, 6H-35.2Y, 6G-30.2Y, 6G-40.2Y, 6F-40.2Y, 6F-50.2Y) I, BEG (6]E-22Y, 6JE-25(Y), 6]E-33(Y),
6HE-25Y, 6HE-28(Y), 6HE-35(Y), 6GE-30Y, 6GE-34(Y), 6GE-40(Y), 6FE-40Y, 6FE-44(Y), 6FE-50(Y).

Kox nHomeHk1aTypbl

Code of nomenclature 12010120

Ha OCHOBAHMM OCBHJETENLCTBOBAHWA M NPOBEINCHHBLIX HMCHBLITAHMA YHOCTOBEPACTCA, YTO BhILIE-
ynomsnyToe(bie) n3zenue(s) yaopnersopser(ior) Tpebosanusim Poceriickoro MopeKkoro peructpa CynoxoacTsa.

This is to certify that on the basis of the survey and tests carried out the above mentioned item(s) complies(ly) with the
requirements of Russian Maritime Register of Shipping.

Yacmu XI1 "Xonodunvhvie yc cu " ITpasun knaccug iy Mop cydos, 2017 2. usdanus,
Part XII "Refrigerating p[unts" of Rulzs for the classification and con.!l'ructiun of sea-going ships, edition 2017,
% IV "IIpasun mex 3a poiixoti cydos u u ii dtst cydos”,u3d.2017.

part IV "Rules for technical supervision during construction of ships and manufacture of materials and products for ships",edition 2017.

Hacrosmee CBHIETENBCTBO O THIOBOM 000peHHH JeACTBUTE/IBHO 10

This Type Approval Certificate is valid until 29.12.2022

Hacrosiee CBHIETENLCTBO O THIOBOM OZOOPEHHM TEPSET CHIly B CIYIasix, yeTanosjenHbix B ITpaBuiax
TeXHHYECKOTO HaOmoeHns 3a not.rpom(on CY/IOB M H3TOTOBJICHHEM MATepHaJIOB W H3/Ie/MH IS CYHOB.

This Type Approval Certificate i Avatid.in cases supulated in Rules for the Technical Supervision during
Construction of Ships and Manufactuge :

Hara Bblgaqn f Ne 17.00036.272
Date of issue 29.12.2017

Poceuiicknii MOPCKOi perucTp Cy[ioxs

1 Russian Maritime Register of Ship) Heodun AW / A. Yagodin

thamuHa, AHHIHATL
name

* [LONOJHKTEBLHYEO HEBOPMAIHIO CMOTP
Additional information see overleaf.
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Crp.
Page.
TexHuveckue JaHHbIE
Technical data

£y

speccof azenma muna: /Reciprocating refrigerant compressors type:
B5 (4)-13.2Y, 4J-22.2Y. 4H15.2Y, 4H-25.2Y, 4G-20.2Y, 4C-30.2Y) T
BES (4]JE-I3Y, 4JE-15(Y), 4JE-22(Y), 4HE- 15, 4HE-I8(Y), 4HE-2S(Y ), 4GE-20Y, 4GE-23(Y), 4GE-30(Y), 4FE-25Y,4FE-28(Y), 4FE-35(Y).

Xonodunwnuiii azenm: R 22, R134A, R404A, R 507A
Teopemuneckuil ofwin scacosanu: do 101,8 w3/u
Keausecmaeo wunundpos: 4

Hi P 1450 06/mun

IN.0BULAMENL: HOMUNATLNAS MOUIHOCTD Do 35 kBm, 400 B, 50 I'y

Refrigerant: R 22, R134a, R404A, R 507A
Theoretical suction capacity: up to 101,8 m3/h
Number of cylinders: 4

Rated speed: 1450 rpm

E-Motor: Rated power up fo 35 kW, 400V, 50 Hz.

Iop azenma muna: /Reciprocating refrigerant compressors type:
B6(6)-22.2Y, 6]-33.2Y, 6H-25.2Y, 6H-38.2Y, 6G-30.2Y, 6G-40.2Y. 6F-40.2Y, 6F-50.2Y) I
BE6 (61E-22Y, 6]E-25(Y), 6]E-33(Y), 6HE-25Y, 6HE-28(Y), 6HE-3S(Y), 6GE-30Y, 6GE-34(Y), 6GE-40(Y), 6FE-40Y, 6FE-44(Y), 6FE-S0(Y)

Xonodunvnwitl azeum: R 22, R134A, R404A, R 507A
Teopemunecxufl o6vém acacwaanun: do 151,6 M3/
Konusecmeo qunundpos: 6

ip 1450 06/mun
an A0 53,2 xBm, 400 B, 50Ty

Refrigerant: R 22,R134A. R4044, R 507A
Thearetical suction capacity: up to 151,6 m3/h
Number of cylinders: 6

Rated speed: 1450 rpm

E-Motor: Rated power up to 53,2 kW, 400V, 5OHz.

Texunueckas JOKyMeHTAIHA U AaTa ee 0406penns PoccHilckHM MOPCKMM PErueTpOM CyI0X0/ICTBA
Technical documentation and the date of its approval by Russian Maritime Register of Shipping

Texnuvecxan doxymenmauus odoGpena nucomom No272-313-7-250338 om 12.09.2017
Technical documentation were approved by RS letter No.: 272-313-7-250338 dd 12.09.2017

OGpasen u3ienus MCIBITAH 110/ TeXHUYeCKUM HabumogenneM Poccuiickoro MOpCKOro perucTpa CynoXoacTsa.
Product’s specimen has been tested under the technical supervision of Russian Maritime Register of Shipping,

Axt Ne  17.03233.272 or 12.09.2017
Report No. of

0612CTh IPHMEHEHHUA U OrPAHHYEHHA
Application and limitations

s cyd 2 ¥

For ship's refrigerating plants.

Bup noxymenTa, BBIIABAEMOTO HA H3JENIHE

Type of document issued for product

Csudemenvcmeso Poccuiickozo mopckozo pezucmpa cydoxodcmasa no ghopme 6.5.30 unu 6.5.31.
Certificate of Russian Maritime Register of Shipping in accordance with form 6.5.30 or 6.5.31

06/2015
17.00036.272
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4.3.2 Open drive reciprocating compressors

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

POCCHIACKHI MOPCKOM PETMCTP CYROXOACTBA ™. 1.2

RUSSIAN MARITIME REGISTER OF SHIPPING 53

CBUAETEJBCTBO O TUITOBOM OJOBPEHUUN
TYPE APPROVAL CERTIFICATE

H3roTtosutens
Manufacturer ~ BITZER Kuhlmaschinenbau Schkeuditz GmbH (DE 811173074)

Anpee
Address Industriestrasse 48, 04435 Schkeuditz, Germany / Iepmanus

Uz neime™
Product*

Topunesvie XORODUABHBIE xomnpeccopwi cemeiicma: BO3, BO4, BOS5, BO6 (munvi: 2T.2, 2N.2, 4T.2, 4P.2, 4N.2, 4G.2, 4H.2, 611.2, 6G.2, 6F.2)
u cemeticma: BOA3, BOA4, BOAS, BOAG (munw W2TA, W2NA, WATA, W4PA, WANA, W4HA, WAGA, WEHA, W6GA, WEFA).

Reciprocating refrigerant compressors of family: BO3, BO4, BOS5, BOG6 (types: 2T.2, 2N.2, 4T.2, 4P.2, 4N.2, 4G.2, 4H.2, 6H.2, 6G.2, 6F.2) and
Jfanily: BOA3, BOA4, BOAS, BOAG (types: W2TA, W2NA, W4TA, W4PA, WANA, W4HA, W4GA, W6HA, W6GA, WGFA).

Koa HOMeHKIATYPb

Code of nomenclature 12010120

Ha ocHOBAHMH OCBH/ICTEIBCTBOBAHNS W TPOBEJACHHBIX HCTBITAHMIE YI0CTOBEpPAETCH, UTO BBIINIE-
YOOMAHYTOS(bIC) U3ACTHE(s) YIOBICTROPAET(r0T) TpeboBanuamM Poccuiickoro MOpCKOro perucTpa cy10XoacTBa.

This is to certily that on the basis of the survey and tests carried out the above mentioned item(s) complies(ly) with the
requirements of Russian Maritime Register of Shipping.

I'n. 4.1 Yacmu XI1 u I'n, 5.1 Yacmu IX Hpasun knaccuduxauun u nocmpotixu Mopekux cydos, uzd. 2021,
Ch. 4.1 of Part XII and Ch.5.1 of Part IX of the Rules for the Classification and Construction of Sea-Going Ships,
edition 2021.

Hacrosmee CBuneTeILCTBO O THMOBOM O/I00pEHAN [SHCTBHTEILHO JI0
This Type Approval Certificate is valid until 22.01.2026

Hacrosinee CBHAETEIBCTBO O THIOBOM O00PEHHH TEPSIET CHJIY B ClOyuasx, ycTaHOBIeHHBLIX B IlpaBmmax
TEXHUYCCKOTO HAOIIOJICHHS 32 OCTPOMKOM CyIOB ¥ U3rOTOBICHHEM MATEPHAIOB H U3ICIHI [Tl CYI0B.

This Type Approval Certificate becomes invalid in cases stipulated in Rules for the Technical Supervision during
Construction of Ships and Manufacture of Shipboard Materials and Products.

e Xo 21.10002.273
Date of issue 22.01.2021

Poccuiicknii MOPCKOI perncTp Cy/10X0/1cTBa

Russian Maritime Register of Shippi Koempos M 8. /1. Kostray

TIOATHCH ) ( (havmma, HERITATED
M.IL. signature. name

L.3.
*JlononHATeILHYIO HE(POPMAINIO CMOTPH HAa 0DopoTe.

]

Additional information see overleaf.
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Cm. 59

Page.
Texnuueckue faHHbIe
Technical data
Hoputneante X0T00UTOHIIE KOMUPECCOPBI C OMKPBIMBIM NPUBOI0NM:
Recip ing refrigerant comp with apen drive:

Cemettemeo Tun Konusecriso yuaundpos  Maxcumanvnoe patouee dasinenwe (ax./evix.), MIla  ITpoussodumensrocms npu wacmonte spawenus 1450 o0/mun), m'fv

Family Type  Cylinder numbers Max. working pressure (injout), MPa Capacity range (at rotation speed 1450 rpm), m’/h
BO3 2T.2Y- 2 19/25 19.6
BOA3 W2TA- 2 L9728 19.6
BO3 2N.2Y- 2 1.9/25 28.0
BOA3 W2NA- 2 1.9/25 28.0
BO4 41.2Y- 4 1.9/25 39.3
BOA4 W4TA- 4 1.9/25 39.3
BO4 4P.2Y- 4 19/25 47.1
BOA4 W4PA- 4 1.9/25 47.1
BO4 4N.2Y- 4 19/25 56.1
BOA4 WaNA- 4 1.9/2.5 56.1
BO5 4H.2Y- 4 1.9/25 73.6
BOAS W4HA- 4 1.9/25 73.6
BOs5 4G.2Y- 4 19/25 84.5
BOAS5 W4GA- 4 19/25 84.5
BO6 6H.2Y- 6 19/25 110.5
BOA6 W6EHA- 6 1.9/25 110.5
BO6 6G.2Y- 6 1.9/25 126.8
BOAs W6GA- 6 19/25 126.8
BO6 6F.2Y- @ 1.9/25 151.6
BOAG W6FA- 6 19/25 1516
I o azenmul | ded refrigerants:

I [las womnpeccopos cemeiicmea / For compressors family BO3, BO4, BO5, BOs:

RI34a, R404a, R407a, R407C, R407F, R407I, R448a, R449a, R450a, R452a, R507a, R513a, R717 (Amimonia).
2. [Inn wosnpeccopos cemeticmen / For compressors family BOA3, BOA4 BOAS, BOA6:  R717 (Ammonia);
3. Hen HPOHUX X) doaxcHo Goimis npu cydasoii it s cydHa u
e pos. / Using of other refmgrmu!s shall shall be approved by Register in scope of design approval of particular ship's reﬁ‘lgemm‘ plant

¢ us. P

and agreed with compressor manufacturer.

Texumdeckas TOKYMEHTAIMS W MaTa € 0100peHns PoccHilckiM MOPCKIM PETHCTPOM CYIOXOACTBA
Technical documentation and the date of its approval by Russian Maritime Register of Shipping

Texuuueckan doxymenmanus odoGpena nucemamu PC: No. 273-381.1/G-321266 om 15.12.2020 u No. 273-381.1/G-13291 om

21.01.2021.
Technical documentation approved by RS letters No. 273-381.1/G-321266 of 15.12.2020 and No.273-381.1G-13291 of 21.01.2021.

O6pasel, u3/e/us UCHBITAH 110 TEXHUYECKUM HabroieHneM POCCHIICKOIO MOPCKOIO PerucTpa CyA0X0ACTBa.
Product’s specimen has been tested under the technical supervision of Russian Maritime Register of Shipping.

Akt Ne 21.10001.273 oT 22.01.2021
Report No. of

OBbsacTh NpUMEHEHNS U OTPAHHYEHIS
Application and limitations

8 cy008bIX X0NOOUALHBIX YCMAHOBKAX
in ship's refrigerant plants

Blr{ﬂ, JOKYMCHTA, BbIAABACMOI0 Ha HU3/CIHC
Type of document issued lor product
- C - Caudemenvcmao (. 6.5.30) / Certificate (f. 6.5.30); or/unu - C3 - Caudemenvcmso (. 6.5.31) npu nanunuy Caudemenvcmsa o

2 CIMBU CUCHIEMbL iposa kavecmea uszomosumena (CKK 1) /szﬁcatz (f. 6.5.31), if Manufacturer's Quality Control
System Certificate (CKK 1) is available; orfunu - MC - Jukymenm, ogopm. m npu nanwqaup Ceudemenvemed o
COOMBEMCHLBIIN CUCHEM DI KOHMPONA KAHECHIBA U320 (CKK 2)/ The documenr drawn up by the Manufacturer, if

Manufacturer's Quality Control System Certificate (CKK 2) is available.

06/2015
21.10002.273
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5 Pressure vessels

51 DNV
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5.1.1 OQil separators

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAP00002J3

TYPE APPROVAL CERTIFICATE

This is to certify:
That the Oil/Water Separator

with type designation(s)
Oil separator OA D500, Oil separator OA D368, Oil separator OA D298

Issued to

BITZER Kiihimaschinenbau GmbH

Sindelfingen, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.7 Pressure equipment

Application :
Product(s) approved by this certificate is/are accepted for installation on all vessels classed by DNV,

Type: Max. working temp.: Working media: Design pressure:
Oil separator OA D500 -10/120 °C Refrigerant Group 1 -1/28 bar
Oil separator OA D368 -10/120°C Refrigerant Group 1  -1/28 bar
Oil separator OA D298 -10/120°C Refrigerant Group1 -1/28 bar

Issued at Hamburg on 2022-05-12
: for DNV
This Certificate is valid until 2027-05-11. _;"" " Digitally Signed By: Struwe, Jonathan

foc, 3 Location DNV GL SE Hamburg, Germany
DNV local station: Augsburg ¢ Signing Date: 23,05 2022

Approval Engineer: Le Loi Nguyen Jonathan Struwe

Head of Section

This Certificate is subject to terms and conditions overleaf. Any significant change in design or construction may render this Certificate invalid.
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed.

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.

,E E Form code: TA 251 Revision: 2021-03 www.dnv.com Page 1 of 3
El% A
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Job Id: 262.1-037665-1
Certificate No:  TAP00002J3

DNV

Product description

See approved drawings (“Type Approval documentation”) for details (e.g. design data, materials, dimensions and media
HFC and EN378-1*)

Application/Limitation
Applied Rules

*  DNV-RU-SHIP Pt.4 Ch.7 ‘Pressure Equipment’ (Edition July 2021)
* DNV-RU-NAVAL Pt.3 Ch.5 Sec.16 (Edition December 2015)

The oil separators are graded as pressure equipment class Il (Pt.4 Ch.7 Sec.1 table 2). The joint efficiency is v=0.85,
the corrosion allowance is 0 mm.

Materials
All material used for pressurized parts shall be delivered with material certificates according to DNV-RU-SHIP Pt.4 Ch.7
Sec.1 Tab.6. The material shall be delivered by a manufacturer holding a valid certificate according to DNV GL CP-0346

‘DNV approval of manufacturing scheme’.

The materials used for pressurized parts shall conform DNV-RU-SHIP Pt.2 Ch.2 Sec.3. Manufacturing, workmanship
and testing shall be done according to DNV-RU-SHIP Pt.4 Ch.7 Sec.7.

Manufacturers of welded pressure equipment of pressure equipment class Il shall hold a valid approval in accordance
with DNV Class Programme CP-0261 and CP-0352.

Each oil separator manufactured to this type approval is to be:

« Constructionally checked and hydraulic pressure tested 1.5 x design pressure,
+ Certified by DNV and delivered with a product certificate.

Remarks

Type Approval documentation

Place of production

Bitzer Kiihimaschinenbau GmbH
Sindelfingen, Germany

Marking of product
For traceability to this type approval the products are at least to be marked with:

a) Name and domicile of the manufacturer

b) Manufacturer's type designation and serial number
c) Year of manufacture

d) Maximum allowable working pressure

e) Design temperature in °C

Form code: TA 251 Revision: 2021-03 www_dnv.com Page 2 of 3
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Job Id: 262.1-037665-1
Certificate No:  TAP00002J3

DNV

f) Hydrostatic test pressure
g) DNV's identifying mark

Periodical assessment

The objective of periodical assessments is to verify that the conditions for the type approval (TA) have not been altered.
The main scope of the periodical assessment will normally include:

« Verification of the TA applicant's production and quality system with relation to ensuring continue consistent
production of the type approved products at the TA applicant's own premises and at other companies that are
given the responsibility for manufacturing of the products,

+ Review of the TA documentation and that this is still used as basis for the production,

« Review of possible changes to the design, the material and the performance of the product,

* Verification of the product marking.

Periodical assessments for type approvals with a validity period of five years will be required after two years (+/- 90 days)
and after 3.5 years (+/- 90 days).

Unscheduled assessments for retention of the type approval may be carried out when there is reason to believe that the
TA applicant has not adhered to the obligations stipulated in the TA certificate or in the applicable requirements.

END OF CERTIFICATE

Form code: TA 251 Revision: 2021-03 www._dnv.com Page 30of 3
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5.1.2 Heat exchangers

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
—_ _ — e — — — TAP00002FH
'YPE APPROVAL CERTIFICATE
This is to certify:
That the Heat Exchanger
with type designation(s)
Heat Exchanger D108, D159, D216, D298, D368, D500
Issued to
BITZER Kiihimaschinenbau GmbH
Sindelfingen, Germany
is found to comply with
DNV rules for classification — Ships Pt.4 Ch.7 Pressure equipment
Application :
Product(s) approved by this certificate is/are accepted for installation on all Is cl d by DNV.
Temperature range: -10 to 120 °C / -10 to 95 °C (Shell side/ Tube side)
Design pressure: -1 to 28 bar/ 10 bar

Operating media: HFC, EN378-1 / Water Glycol

Issued at Hamburg on 2021-12-06
This Certificate is valid until 2026-12-05. for DNV
DNV local station: Augsburg

Approval Engineer: Le Loi Nguyen

© Jonathan Struwe
Head of Section

This Certificate is subject to terms and conditions overleaf. Any significant change in design or construction may render this Certificate invalid.
The validity date relates to the Type Approval Cerlificate and not to the approval of equipment/systems installed.

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising fram or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.

En%a Form code: TA 251 Revision: 2021-03 www.dnv.com Page 1 of 2
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Job Id: 262.1-036579-1
Certificate No: ~ TAP00002FH

DNV

Product description
See approved drawing (“Type Approval documentation”) for details (e.g. design data, materials, dimensions
and media HFC and EN378-1%)
Application/Limitation
The Heat Exchangers are approved according to DNVGL-RU-SHIP Pt.4 Ch.7 ‘Pressure Equipment’ (Edition July 2020),
They are graded as pressure equipment class Il and Il (Pt.4 Ch.7 Sec.1 table 2). The joint efficiency is v=0.85, the
corrosion allowance is 0 mm.
All material used for pressurized parts shall be delivered with material certificates according to DNVGL-RU-SHIP Pt.4
Ch.7 Sec.1 Tab.6 and Tab.7. The material shall be delivered by a manufacturer holding a valid certificate according to
DNV GL CP-0346 ‘DNV GL approval of manufacturing scheme’.

The materials used for pressurized parts shall conform DNV GL Rules Pt.2 Ch.2 Sec.3. Manufacturing, workmanship
and testing shall be done according to DNV GL Rules Pt.4 Ch.7 Sec.7.

Manufacturers of welded pressure equipment of pressure equipment class Il shall hold a valid approval in accordance
with DNVGL Class Programme CP-0261 and CP-0352.

Each pressure vessels manufactured to this type approval is to be:
« Constructionally checked and hydraulic pressure tested 1.5 x design pressure,
* Certified by DNV GL and delivered with a product certificate.

Type Approval documentation

Place of Production
BITZER Kihimaschinenbau GmbH
Etzwiesenstralle 42-44, 72108 Rottenburg-Hailfingen, Germany

Marking of product

For traceability to this type approval the products are at least to be marked with:
+ the name and domicile of the manufacturer,

the manufacturer's type designation and serial number,

the year of manufacture,

the design pressure,

the design temperature in °C,

the hydraulic test pressure, and

DNV 's identifying mark.

Periodical assessment

The objective of the periodical assessment is to verify that the conditions for the type approval (TA) have not been altered.

The main scope of the periodical assessment will normally include:

« verification of the TA applicant’s production and quality system w.r.t. ensuring continued consistent production
of the TA products at the TA applicant's own premises and at other companies that are given the
responsibility for manufacturing of the products,

+ review of TA documentation and that this is still used as basis for the production,

+  review of possible changes in the design, the materials and the performance of the product, and

+  verification of the product marking.

Periodical assessment is to be performed after 2 years and after 3.5 years. A renewal assessment will be performed at
renewal of the certificate,

Unscheduled assessments for retention of the certificate may be carried out when there is reason to believe that the
type approval applicant has not adhered to the obligations stipulated in the type approval certificate.

End of Certificate

Form code: TA 251 Revision: 2021-03 www._dnv.com _Pags 20f2
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5.1.3 Liquid recievers

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAP00002GJ

TYPE APPROVAL CERTIFICATE

This is to certify:
That the Pressure Vessel
with type designation(s)

Liquid receiver D500, Liquid receiver D368, Liquid receiver D298, Liquid receiver D216, Liquid receiver D159,
Liquid receiver D108

Issued to

BITZER Kiihimaschinenbau GmbH

Sindelfingen, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.7 Pressure equipment

Application :
Product(s) approved by this certificate is/are accepted for installation on all vessels classed by DNV.
Type: Max. working temp.: Design pressure: Operating Medium
Liquid receiver D500 -10to 120 °C -1 to 28 bar HFC, EN378-1
Liquid receiver D368 -10 to 120 °C -1 to 28 bar HFC, EN378-1
Liquid receiver D298 -10to 120 °C -1to 28 bar HFC, EN378-1
Liquid receiver D216 -10to 120 °C -1to 28 bar HFC, EN378-1
Liquid receiver D159 -10to 120 °C -1 to 28 bar HFC, EN378-1
Liquid receiver D108 -10to 120 °C -1to 28 bar HFC, EN378-1

Issued at Hamburg on 2022-02-08
This Certificate is valid until 2027-02-07. for DNV
DNV local station: Augsburg

Approval Engineer: Le Loi Nguyen

Jonathan Struwe
Head of Section

This Certificate is subject to terms and conditions overleaf. Any significant change in design or construction may render this Certificate invalid.
The validity date relates to the Type Approval Cerlificate and not to the approval of equipment/systems installed.

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising fram or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.

E-%E Form code: TA 251 Revision: 2021-03 www.dnv.com Page 10of 3
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Job Id: 262.1-037067-1
Certificate No:  TAP00002GJ

DNV

Product description

See approved drawing (“Type Approval documentation”) for details (e.g. design data, materials, dimensions and media
HFC and EN378-1%)

Application/Limitation

The liquid receivers are approved according to DNV-RU-SHIP Pt.4 Ch.7 ‘Pressure Equipment’ (Edition July 2021), They
are graded as pressure equipment class Il (Pt.4 Ch.7 Sec.1 table 2). The joint efficiency is v=0.85, the corrosion
allowance is 0 mm.

All material used for pressurized parts shall be delivered with material certificates according to DNV-RU-SHIP Pt.4 Ch.7
Sec.1 Tab.6. The material shall be delivered by a manufacturer holding a valid certificate according to DNV CP-0346
‘DNV approval of manufacturing scheme’.

The materials used for pressurized parts shall conform DNV-RU-SHIP Pt.2 Ch.2 Sec.3. Manufacturing, workmanship
and testing shall be done according to DNV-RU-SHIP Pt.4 Ch.7 Sec.7.

The welding work for pressure equipment graded as PEC |l shall be carried out by a welding workshop holding a valid
certificate acc. to following DNV class programmes:

« DNV-CP-0261 ‘Approval of manufacturers — Pressure equipment’ and

+ DNV-CP-0352 ‘Approval of manufacturers — Manufacture of welded products — Welding workshop'.

Each pressure vessels manufactured to this type approval is to be:
» Constructionally checked and hydraulic pressure tested 1.5 x design pressure,
+ Certified by DNV and delivered with a product certificate.

Type Approval documentation

Place of Production
BITZER Kuhimaschinenbau GmbH
Etzwiesenstralle 42-44, 72108 Rottenburg-Hailfingen, Germany

Marking of product

For traceability to this type approval the products are at least to be marked with:
« the name and domicile of the manufacturer,

the manufacturer's type designation and serial number,

the year of manufacture,

the design pressure,

the design temperature in °C,

the hydraulic test pressure, and

DNV 's identifying mark.

Periodical assessment

The objective of the periodical assessment is to verify that the conditions for the type approval (TA) have not been altered.

The main scope of the periodical assessment will normally include:

+ verification of the TA applicant's production and quality system w.r.t. ensuring continued consistent production
of the TA products at the TA applicant's own premises and at other companies that are given the
responsibility for manufacturing of the products,

+ review of TA documentation and that this is still used as basis for the production,

+ review of possible changes in the design, the materials and the performance of the product, and

+  verification of the product marking.

Periodical assessment is to be performed after 2 years and after 3.5 years. A renewal assessment will be performed at
renewal of the certificate.

Unscheduled assessments for retention of the certificate may be carried out when there is reason to believe that the
type approval applicant has not adhered to the obligations stipulated in the type approval certificate.

Form code: TA 251 Revision: 2021-03 www._dnv.com _Pags
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Job Id: 262.1-037067-1
Certificate No:  TAP00002GJ

DNV

End of Certificate

Form code: TA 251 Revision: 2021-03 www.dnv.com Page3of3
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5.1.4 Condensers
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Series: C-Plus (CPS, CDEW, CDEW-E, McDEW), CRF, CRM, CXF

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

DNV

Certificate No:
TAPO0000UF

TYPE APPROVAL CERTIFICATE Revision No:

This is to certify:
That the Condenser for Refrigerating Plant

with type designation(s)
C-Plus (CPS, CDEW, CDEW-E, McDEW), CRF, CRM, CXF

Issued to

BITZER KiihImaschinenbau GmbH

Rottenburg-Ergenzingen, Germany

is found to comply with
DNV rules for classification — Ships Pt.4 Ch.7 Pressure equipment

Application :

Condensers approved by this certificate are accepted for installation on all vessels classed by DNV.
Temperature -10°C +120°C
range:
Operating media:  Shell side: refrigerants R22, R134a, R404a, R407a/b/c, R410, R507.
Tube side: sea water, fresh water
Design pressure: 35 bar (only C-Plus) or 30 bar

Issued at Hamburg on 2022-03-14
This Certificate is valid until 2027-03-13. for DNV
DNV local station: Venice

Approval Engineer: Malta Frederik Niederstadt e
Jonathan Struwe
Head of Section

This Certificate is subject to terms and conditions overleal. Any significant change in design or construction may render this Certificate invalid
The validity date relates to the Type Approval Certificate and not to the approval of equipment/systems installed,

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its.
parent companies and their subsidiaries as well as their officers, directors and employees ("DNV") arising from or in connection with the services rendered for the
purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any
circumstance be limited to 300,000 USD.

b3
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Job Id: 262.1-014795-7
Certificate No:  TAP0000OUF
Revision No: 3

DNV

Product description

Shell and tube heat exchanger with types C-Plus, CRF, CRM and CXF, sizes 1,2, 3,4,5,6,7,8,9,10 and 11
according to approved drawings in Type Approval documentation.

Place of production

BITZER Kihimaschinenbau GmbH
Etzwiesenstralie 42-44, 72108 Rottenburg Hailfingen, Germany

Application/Limitation

Applied Rules and Design Codes
*  DNV-RU-SHIP Pt.4 Ch.7 ‘Pressure Equipment’ (Edition July 2021)
« DNV-RU-SHIP Pt.4 Ch.6 Sec. 6 ‘Refrigeration Systems' (Edition July 2021)
e EN 13445-3

Both sides of the heat exchanger shall be classified in pressure equipment classes acc. to DNV-RU-SHIP Pt.4 Ch.7
Sec.1 Table 2, here class Il or Ill, respectively.

Materials
The materials of pressurized by pressure equipment classes Il shall be delivered by a material manufacturer holding
a valid certificate acc. to:
+» DNV-CP-0346 ‘DNV approval of manufacturer scheme’.

Steel materials used shall conform DNV-RU-SHIP Pt.2 Ch.2 Sec.3, e.g. test temperature of impact testing according
to the minimum design temperature. All used material shall be delivered with material certificates acc. to DNV-RU-
SHIP Pt.4 Ch.7 Sec.1 Table 6 or 7, respectively.

The materials used for the design and fabrication of the heat exchangers shall be suitable for the environmental and
specific service conditions (e.g. the applicable service temperature), the applicable fluids and shall be resistant to
corrosion and wear during the intended service lifetime. Corrosion allowance tube side is Omm / shell side is 1mm.

Welding
The welding work for pressure equipment graded as class Il shall be carried out by a welding workshop holding a
valid certificate acc. to following DNV class programmes:
+ DNV-CP-0261 ‘Approval of manufacturers — Pressure equipment’ and
* DNV-CP-0352 ‘Approval of manufacturers — Manufacture of welded products — Welding workshop’.

Areas of flat plates which are additionally loaded by residual welding stresses perpendicular to the plate shall be
ultrasonically tested for the absence of laminar imperfections before welding.

Remarks
Manufacturing, workmanship and testing shall be done according to DNV-RU-SHIP Pt.4 Ch.7 Sec.7.

In case of condenser types CRF, CRM and CXF the use of the refrigerant R410A is excluded, as the required design
pressure of the high-pressure side is 34 bar (DNV-RU-SHIP Pt.4 Ch.6 Sec.6 Table 3). For all other refrigerants not
mentioned on the first page of this certificate, an individual approval in each individual case is necessary.

Walls in the region of supports or brackets shall be fitted with doubling plates, following DNV-RU-SHIP Pt.4 Ch.7
Sec.4 [2.3.2]. This applies also to the lifting lugs (Pos.27).

Each cooler is to be:
« Hydraulic pressure tested to 1.5 x design pressure acc. to the “Type Approval documentation”,
+ Certified by DNV and delivered with a product certificate when required by DNV Rules or by the purchaser.

Form code: TA 251 Revision: 2021-03 www._dnv.com _Pags
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Job Id: 262.1-014795-7
Certificate No:  TAP0000OUF
Revision No: 3

DNV

Type Approval documentation
Marking of product
For traceability to this type approval (TA) the products are at least to be marked with:

Name and domicile of the manufacturer
Manufacturer’s type designation and serial number
Year of manufacture

Maximum allowable working pressure

Design temperature in °C

Hydrostatic test pressure

DNV's identifying mark

ea=oooon

Periodical assessment

The objective of periodical assessments is to verify that the conditions for the TA have not been altered.
The main scope of the periodical assessment will normally include:

« \Verification of the TA applicant's production and quality system with relation to ensuring continue consistent
production of the type approved products at the TA applicant’'s own premises and at other companies that are
given the responsibility for manufacturing of the products,

s Review of the TA documentation and that this is still used as basis for the production,

* Review of possible changes to the design, the material and the performance of the product,

« Verification of the product marking.

Periodical assessments for TA with a validity period of five years will be required after two years (+/- 90 days) and after
3.5 years (+/- 90 days).

Unscheduled assessments for retention of the TA may be carried out when there is reason to believe that the TA applicant
has not adhered to the obligations stipulated in the TA certificate or in the applicable requirements.

END OF CERTIFICATE

Form code: TA 251 Revision: 2021-03 www.dnv.com Page3of3
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5.2 Bureau Vertias
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5.2.1 Liquid recievers
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2108 .. 2500 mm

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

Page1/3

Certificate number: 04118/HO BV
File number: RSP 776/1-6

Marine & Offshore Product code: 68341
This certificate is not valid when presented without the full aftached schedule
BUREALU composed of 7 sections

www.veristar.com

TYPE APPROVAL CERTIFICATE

This certificate is issued to

BITZER Kiihimaschinenbau GmbH
Sindelfingen - GERMANY

for the type of product
RECEIVERS FOR REFRIGERATING PLANTS

Liquid receivers for refrigerating systems: @ 108 to 500 mm

Requirements:
BUREAU VERITAS Rules for the Classification of Steel Ships
BUREAU VERITAS Rules for the Classification of Naval Ships

This certificate is issued to attest that Bureau Verifas Marine & Offshore did undertake the relevant approval procedures for the product identified
above which was found te comply with the relevant requirements mentioned above.

This certificate will expire on: 13 Dec 2029
For Bureau Veritas Marine & Offshore,

At BV HAMBURG, on 13 Dec 2024,
Heiko Lange

This certificate was created electronically and is valid without
signature

This certificate remains valid until the date stated above, unless cancelled or revoked, provided the conditions indicated in the subsequent page(s) are complied
with and the product remains satisfactory in service. This certificate will not be valid if the applicant makes any changes or maedifications to the approved product,
which have not been notified to, and agreed in writing with Bureau Veritas Marine & Offshore. Should the or be during
the validity of this certificate, the product(s) isfare to be re-approved prior to it'they being placed on board vessels to whlch the amended regulations or standards
apply, This certificate is issued within the scope of the General Conditions of Bureau Veritas Marine & Offshore available on the internet site www veristar.com.
Any Person not a party to the confract pursuant to which this document is delivered may not assert a claim against Bureau Veritas Marine & Offshore for any
liability arising out of errors or omissions which may be contained in said document, or for errors of judgement, fault or negligence committed by personnel of the
Society or of its Agents in establishment or issuance of this document, and in connection with any activities for which it may provide.

The electronic version is available at: http://www.veristarnb.com/veristarnb/jsp/viewPublicPdfTypec.jsp?id=vb7bvc4ncn
BV Mod. Ad.E 530 June 2017 This certificate consists of 3 page(s)
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Certificate number: 04118/H0 BV

THE SCHEDULE OF APPROVAL

1. PRODUCT DESCRIPTION:

Liquid receivers for refrigerating systems: & 108 to 500 mm

Identification and technical data are as follows:

Page2/3

TFile number Capacity Shell outer Shell thickness Dished head | Maximum working
L] diameter [mm] [mm] thickness [mm] pressure [bar]
RSP 776/1 1.8-638 108 255 2.5 28
RSP 776/2 3.8-20 159 3 3 28
RSP 776/3 13 -54 216 35 4 28
RSP 776/4 | 21-105 298 5 5 28
RSP 776/5 | max. 160 368 6 6 28
RSP 776/6 | max. 320 500 7 6 28

Working temperature: -10 °C up to +120 °C

2. DOCUMENTS AND DRAWINGS:

According to the following drawings:

File number Designation Drawing number Rev.
RSP 776/1 Liquid receiver D108 200441695 00
RSP 776/2 Liquid receiver D159 200444990 00
RSP 776/3 Liquid receiver D216 200445207 00
RSP 776/4 Liquid receiver D298 200446072 00
RSP 776/5 Liquid receiver D368 200448128 00
RSP 776/6 Liquid receiver D500 200455619 00

3. TEST REPORTS:

Not applicable.

4. APPLICATION / LIMITATION:

4.1 Refrigerants according to EN 378-1 table E. 1, but not Methyl chloride (R 40), Trichlorofluoromethane (R 11), Ethane (R
170), Ethylene (R 1150), Ammonia (R 717) and also not other substances with lower explosion limit in air of less than
3.5%.

4.2 The liquid receivers for refrigerating systems are classed as per BUREAU VERITAS Rules.

4.3 The nature of materials, joints included, is to be selected according to the fluid to be conveyed.

4.4 Onboard installation and maintenance requirements have to be in accordance with the BUREAU VERITAS Rules
requirements and the manufacturer’s recommendations.

5. PRODUCTION SURVEY REQUIREMENTS:

5.1 The liquid receivers are to be supplied by Bitzer Kiihlmaschinenbau GmbH in compliance with the type and the
requirements described in this certificate.

5.2 This type of product is within the category IBV of BUREAU VERITAS Rule Note NR320.
5.3 BUREAU VERITAS product certificate is required.

5.4 For information, Bitzer Kiihlmaschinenbau GmbH has declared to BUREAU VERITAS the following production site:
Bitzer Kiihimaschinenbau GmbH, Rottenburg-Hailfingen / GERMANY

The electronic version is available at: http:/Awww.veristarnb.com/veristarnb/jsp/viewPublicPdfTypec jsp?id=vb7bvc4ncn

BV Mod. Ad.E 530 June 2017 This certificate consists of 3 page(s)

AU-100-10 // PDF Download 126



Page3/3
Certificate number: 04118/H0 BV

5.5 Inspection requirements as per BUREAU VERITAS Rules.

5.6 Each liquid receiver is to be hydraulic pressure tested to 1.5 times the maximum design pressure under witnessing of a
Society’s Surveyor.

6. MARKING OF PRODUCT:

Each liquid receiver should be marked with:
- Manufacturer’s name or logo
- Type designation
- Volume
- Design pressure
- Test pressure
- Design temperature
- Nature of refrigerating fluid to be conveyed
- BUREAU VERITAS’s marks

7. OTHERS:

7.1 Itis Bitzer Kiihlmaschinenbau GmbH’s responsibility to inform shipbuilders or their sub-contractors of the proper
methods of fitting, use and general maintenance of the approved equipment and the conditions of this approval.

7.2 This certificate supersedes the Type Approval Certificate N° 04118/G2 BV issued on 29 Jan 2021 by the Society.

*** END OF CERTIFICATE ***

The electronic version is available at: http:/Awww.veristarnb.com/veristarnb/jsp/viewPublicPdfTypec jsp?id=vb7bvc4ncn
BV Mod. Ad.E 530 June 2017 This certificate consists of 3 page(s)
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5.2.2 Oil separators
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OA series: 9108 .. @500 mm

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

Page1/3

Certificate number: 04119/HO BV
File number: ACM 133/201/1-2

Marine & Offshore Product code: 6833l
This certificate is not valid when presented without the full aftached schedule
BUREALU composed of 7 sections

www.veristar.com

TYPE APPROVAL CERTIFICATE

This certificate is issued to

BITZER Kiihimaschinenbau GmbH
Sindelfingen - GERMANY

for the type of product
LIQUID SEPARATORS FOR REFRIGERATING PLANTS

Qil separators for refrigerating systems: @ 108 mm to 500 mm

Requirements:
BUREAU VERITAS Rules for the Classification of Steel Ships
BUREAU VERITAS Rules for the Classification of Naval Ships

This certificate is issued to attest that Bureau Verifas Marine & Offshore did undertake the relevant approval procedures for the product identified
above which was found te comply with the relevant requirements mentioned above.

This certificate will expire on: 13 Dec 2029
For Bureau Veritas Marine & Offshore,

At BV HAMBURG, on 13 Dec 2024,
Heiko Lange

This certificate was created electronically and is valid without
signature

This certificate remains valid until the date stated above, unless cancelled or revoked, provided the conditions indicated in the subsequent page(s) are complied
with and the product remains satisfactory in service. This certificate will not be valid if the applicant makes any changes or maedifications to the approved product,
which have not been notified to, and agreed in writing with Bureau Veritas Marine & Offshore. Should the or be during
the validity of this certificate, the product(s) isfare to be re-approved prior to it'they being placed on board vessels to whlch the amended regulations or standards
apply, This certificate is issued within the scope of the General Conditions of Bureau Veritas Marine & Offshore available on the internet site www veristar.com.
Any Person not a party to the confract pursuant to which this document is delivered may not assert a claim against Bureau Veritas Marine & Offshore for any
liability arising out of errors or omissions which may be contained in said document, or for errors of judgement, fault or negligence committed by personnel of the
Society or of its Agents in establishment or issuance of this document, and in connection with any activities for which it may provide.

The electronic version is available at: http://www.veristarnb.com/veristarnb/jsp/viewPublicPdfTypec.jsp?id=wo2k2faesb
BV Mod. Ad.E 530 June 2017 This certificate consists of 3 page(s)
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THE SCHEDULE OF APPROVAL

1. PRODUCT DESCRIPTION:

Qil separators for refrigerating systems: @ 108 mm to 500 mm

Identification and technical data are as follows:

Certificate number: 04119/H0 BV

File number Capacity Shell outer Shell thickness Dished head Maximum working
L] diameter [mm] [mm] thickness [mm] pressure [bar]
33-73 298 5 6 28
ACM 133/201/1 54160 368 6 6 28
180 — 320 500 7 6 28
23 108 2.5 3 23
ACM 133/201/2 7—16 159 3 - 28
30 216 3.5 - 28
Working temperature: -10 °C up to +120°C
2. DOCUMENTS AND DRAWINGS:
According to the following drawings:
File number Drawing number | Rev. Designation
200501649 00 | Oil separator OA D298 DNV/RS/BV
200502999 00 | Oil separator OA D368 DNV/RS/BV
ACM 133/201/1 200503303 00 | Oil separator OA D500 DNV/RS/BV
361825-010-0 05 Schauglas komplett D27
200025517 00 Schauglas komplett D36
361809-020-0 02 Schauglas komplett D88
File number Drawing number | Rev. Designation
152002-010-5 02 Olsekundiirabscheider OAS D108
320512-020-101 02 Scheibe mit Bohrung D16.3
367252-010-101 01 Flansch OAS 322
372303-100-101 00 Dichtung OAS 0 159
152012-010-5 03 Olsekundirabscheider OAS D159
320042-010-101 01 Scheibe D159 mit Bohrung D49
ACM 133/201/2 320512-010-101 02 Scheibe mit Bohrung D57.5
320512-020-101 02 Scheibe mit Bohrung D16.3
367250-010-101 02 Flansch OAS 744/1055/1655
152022-010-5 03 Olsekundirabscheider OAS D216
320513-010-101 02 Scheibe mit Bohrung D83
320513-020-101 02 Scheibe mit Bohrung D16.3
367251-010-101 01 Flansch ¢ 216 Typ OAS 3088
372303-110-101 00 Dichtung OAS 0 216

3. TEST REPORTS:

Not applicable.

4. APPLICATION / LIMITATION:

Page2/3

4.1 Refrigerants according to EN 378-1 table E. 1, but not Methyl chloride (R 40), Trichlorofluoromethane (R 11), Ethane (R
170), Ethylene (R 1150), Ammonia (R 717) and also not other substances with lower explosion limit in air of less than

3.5%.

4.2 The oil separators for refrigerating systems are classed as per BUREAU VERITAS Rules.

4.3 The nature of materials, joints included, is to be selected according to the fluid to be conveyed.

The electronic version is available at: http ./Avww.veristarnb.com/veristarnb/jsp/viewPublicPdfTypec jsp?id=wo2k2faes5
BV Mod. Ad.E 530 June 2017

This certificate consists of 3 page(s)
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4.4 Onboard installation and maintenance requirements have to be in accordance with the BUREAU VERITAS Rules
requirements and the manufacturer’s recommendations.

5. PRODUCTION SURVEY REQUIREMENTS:

5.1 The oil separators are to be supplied by Bitzer Kiihlmaschinenbau GmbH in compliance with the type and the
requirements described in this certificate.

5.2 This type of product is within the category IBV of BUREAU VERITAS Rule Note NR320.
5.3 BUREAU VERITAS product certificate is required.

5.4 For information, Bitzer Kiihlmaschinenbau GmbH has declared to BUREAU VERITAS the following production sites:
Bitzer Kiihlmaschinenbau GmbH, Rottenburg-Hailfingen / GERMANY

5.5 Inspection requirements as per BUREAU VERITAS Rules.

5.6 Each oil separator is to be hydraulic pressure tested to 1.5 times the maximum design pressure under witnessing of a
Society’s Surveyor.

6. MARKING OF PRODUCT:

Each oil separator should be marked with:
- Manufacturer’s name or logo
- Type designation
- Volume
- Design pressure
- Test pressure
- Design temperature
- Nature of refrigerating fluid to be conveyed
- BUREAU VERITAS’s marks

7. OTHERS:

7.1 Ttis Bitzer Kiihimaschinenbau GmbH’s responsibility to inform shipbuilders or their sub-contractors of the proper
methods of fitting, use and general maintenance of the approved equipment and the conditions of this approval.

7.2 This certificate supersedes the Type Approval Certificate N° 04119/G1 BV issued on 18 Mar 2020 by the Society.

*** END OF CERTIFICATE ***

The electronic version is available at: http ./Avww.veristarnb.com/veristarnb/jsp/viewPublicPdfTypec jsp?id=wo2k2faes5
BV Mod. Ad.E 530 June 2017 This certificate consists of 3 page(s)
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5.2.3 Oil coolers

OWD series

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.
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Certificate number: 81379/A0 BV
File number: ACM 130/2349/1
Product code: 13201

This certificate is not valid when presented without the full attached schedule
BUREAU composed of 7 sections
VERITAS

Marine & Offshore

www.veristar.com

TYPE APPROVAL CERTIFICATE

This certificate is issued to

BITZER Kiihimaschinenbau GmbH
Sindelfingen - GERMANY

for the type of product

TUBE HEAT EXCHANGERS
OIL COOLER, type: OWD

Requirements:

BUREAU VERITAS Rules for the Classification of Steel Ships
BUREAU VERITAS Rules for the Classification of Naval Ships

This certificate is issued to attest that Bureau Veritas Marine & Offshore did undertake the relevant approval procedures for the product identified
above which was found to comply with the relevant requirements mentioned above.

This certificate will expire on: 26 May 2030

For Bureau Veritas Marine & Offshore,
At BY HAMBURG, on 26 May 2025,

Heiko Lange
This certificate was created electronically and is valid without 5
signature 5} /

\ '?"’4rmmu’ﬁ

This certificate remains valid until the date stated above, unless cancelled or revoked, provided the conditions indicated in the subsequent page(s) are complied
with and the product remains satisfactory in service. This certificate will not be valid if the applicant makes any changes or modifications to the approved product,
which have not been notified to, and agreed in writing with Bureau Veritas Marine & Offshore. Should the specified regulations or standards be amended during
the validity of this certificate, the product(s) is/are to be re-approved prior to it/they being placed on board vessels to which the amended regulations or standards
apply. This certificate is issued within the scope of the General Cenditions of Bureau Veritas Marine & Offshore available on the internet site www.veristar.com.
Any Person not a party to the contract pursuant to which this document is delivered may not assert a claim against Bureau Veritas Marine & Offshore for any
liability arising out of errors or omissions which may be contained in said document, or for errors of judgement, fault or negligence committed by personnel of the
Society or of its Agents in establishment or issuance of this document, and in connection with any activities for which it may provide

The electronic version is available at: https:/iwww veristarnb.com/veristarnb/jsp/viewPublicPdfTypec.jsp?id=k4s7swyshd
BV Mod. Ad.E 530 June 2017 This certificate consists of 3 page(s)
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THE SCHEDULE OF APPROVAL

1. PRODUCT DESCRIPTION:

Qil cooler, type: OWD

Identification and technical data are as follows:

Page2/3
Certificate number: 81379/A0 BV

Voulume | Voulume Tubes Allowed min./max. max. allowed
Type shell side | tube side IN°] temperature pressure
[LI IL] |bar]
Shell Tube Shell Tube
OWDI1307-1-xx 7.0 2.7 32 -20/+150 | -20/+95 -1/32 10
OWDI1307-2-xx 0.3 3.2 40 =20/ 4150 | =20 /495 -1/32 10
OWDI310-xx 84 a1 a0 20/+150 | -20/195 1732 10
OWDI1607-xx 8.5 5.6 68 -20/+150 | -20/+95 -1/32 10
OWDI1610-xx 11.4 7.1 68 =20/ 4150 | -20/495 -1/32 10
OWDI1612-xx 14.5 8.5 30 -20/+150 | -20/495 -1/32 10
OWDI1615-xx 18.2 10.4 30 -20/+150 | -20/+95 -1/32 10
OWDI1618-xx 22.0 12.2 30 -20/+150 | -20/+495 -1/32 10
OWD2112-xx 23.6 16.3 53 =20/ 4150 | -20/+95 -1/32 10
OWD2115-xx 29.7 19.8 53 =20/ +150 =20/ +95 -1/32 10
OWD2118-xx 35.8 23.3 53 -20/+150 | -20/+95 -1/32 10
OWD2712-xx 34.5 28.3 87 -20/+150 | -20/495 -1/32 10
OWD2715-xx 43.4 34.1 87 =20/ +150 =20/ +95 -1/32 10
OWD2718-xx 52.3 39.8 87 =20/ 4150 | =20 /495 -1/32 10
OWD3212-xx 48.2 40.4 126 -20/+150 | -20/+495 -1/32 10
OWD3215-xx 60.7 48.7 126 -20/+150 | -20/495 -1/32 10
OWD 3218-xx 73.1 57.1 126 =20/ +150 | -20/+495 -1/32 10
2 E A
According to the following drawings:
Drawing number Rev. Designation
200781463 00 Oil cooler OWD — Approval drawing_ BV_DNV
200058295 02 Welding nipple
200022465 0l Welding nipple
200617528 00 Connecting flange
200622054 00 Connecting flange
200628654 00 Connecting flange
200628688 00 Connecting flange
200271825 0l Water end cover
200272471 00 Gasket
200272472 00 Gasket
200318828 00 Water end cover
200261158 00 Water end cover
200261694 00 Gasket
200262555 00 Water end cover
200271755 01 Water end cover
200271829 00 Gasket
200272489 00 Gasket
200289677 00 Water end cover
200289901 00 Water end cover
200289699 00 Water end cover
200289842 00 Water end cover
200289735 00 Water end cover
200289761 00 Water end cover

The electronic version is available at: https:/Mmww.veristarnb.com/veristarnb/jsp/viewPublicPdfTypec.jsp?id=kds7swyshd
BV Mod. Ad.E 530 June 2017

This certificate consists of 3 page(s)
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3. TEST REPORTS:

Not applicable.

4. APPLICATION / LIMITATION:

4.1 These heat exchangers are intended as oil coolers of refrigerating machines.

4.2 The heat exchangers are classed as per BUREAU VERITAS Rules.

4.3 The nature of materials, joints included, should be suitable for the intended service

4.4 On board installation and maintenance requirements have to be in accordance with the BUREAU VERITAS Rules
requirements and the manufacturer’s recommendations.

5 v :

5.1 The heat exchanger are to be supplied by Bitzer Kiihlmaschinenbau GmbH in compliance with the type and the
requirements described in this certificate.

5.2 This type of product is within the category IBV of BUREAU VERITAS Rule Note NR320.
5.3 BUREAU VERITAS product certificate is required.

54 For information, Bitzer Kiihlmaschinenbau GmbH has declared to BUREAU VERITAS the following production site:
Bitzer Kiihlmaschinenbau GmbH, Sindelfingen / GERMANY

5.5 Material certificates as per BUREAU VERITAS Rules.

5.6 Each heat exchanger is to be hydraulic pressure tested to 1.5 times the maximum design pressure under witnessing of a
Society’s Surveyor.

6. MARKING OF PRODUCT:

Each heat exchanger should be marked with:
- Manufacturer’s name or logo
- Type designation
- Maximum working pressure (shell side and tube side)
- Test pressure (shell side and tube side)
- Working temperature (max/min) (shell side and tube side)
- Nature of fluid to be conveyed
- BUREAU VERITAS’s marks

1. OTHERS:

7.1 Itis Bitzer Kiihimaschinenbau GmbH’s responsibility to inform shipbuilders or their sub-contractors of the proper
methods of fitting, use and general maintenance of the approved equipment and the conditions of this approval.

*** END OF CERTIFICATE ***

The electronic version is available at: hitps:/Mww veristarnb.com/veristarnb/jsp/viewPublicPdfTypec.jsp?id=k4s7swyshd
BV Mod. Ad.E 530 June 2017 This certificate consists of 3 page(s)

5.2.4 Condensers
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KO033N(B) .. K8503T(B) series

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

Page1/3

Certificate number: 02299/10 BV

File number: ACM 127/206/2 - 7

Product code: 6832I

This certificate is not valid when presented without the full aftached schedule

BUREAU composed of 7 sections

Marine & Offshore

www.veristar.com

TYPE APPROVAL CERTIFICATE

This certificate is issued to

BITZER Kiihimaschinenbau GmbH
Sindelfingen - GERMANY

for the type of product
WATER-CONDENSERS FOR REFRIGERATING PLANTS

Liquid cooled refrigerant condensers for refrigerating systems; type: D108 to D500

Requirements:
BUREAU VERITAS Rules for the Classification of Steel Ships
BUREAU VERITAS Rules for the Classification of Naval Ships

This certificate is issued to attest that Bureau Verifas Marine & Offshore did undertake the relevant approval procedures for the product identified
above which was found te comply with the relevant requirements mentioned above.

This certificate will expire on: 13 Dec 2029
For Bureau Veritas Marine & Offshore,

At BV HAMBURG, on 13 Dec 2024,
Heiko Lange

This certificate was created electronically and is valid without
signature

This certificate remains valid until the date stated above, unless cancelled or revoked, provided the conditions indicated in the subsequent page(s) are complied
with and the product remains satisfactory in service. This certificate will not be valid if the applicant makes any changes or maedifications to the approved product,
which have not been notified to, and agreed in writing with Bureau Veritas Marine & Offshore. Should the or be during
the validity of this certificate, the product(s) isfare to be re-approved prior to it'they being placed on board vessels to whlch the amended regulations or standards
apply, This certificate is issued within the scope of the General Conditions of Bureau Veritas Marine & Offshore available on the internet site www veristar.com.
Any Person not a party to the confract pursuant to which this document is delivered may not assert a claim against Bureau Veritas Marine & Offshore for any
liability arising out of errors or omissions which may be contained in said document, or for errors of judgement, fault or negligence committed by personnel of the
Society or of its Agents in establishment or issuance of this document, and in connection with any activities for which it may provide.

The electronic version is available at: http://www.veristarnb.com/veristarnb/jsp/viewPublicPdfTypec.jsp?id=bliqwigjee
BV Mod. Ad.E 530 June 2017 This certificate consists of 3 page(s)
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THE SCHEDULE OF APPROVAL

1. PRODUCT DESCRIPTION:

Liquid cooled refrigerant condensers for refrigerating systems; type: D108 to D500

Identification and technical data:

File number Type |Maximum working pressure Maximum working Maximum capacity
[bar] temperature [°C] 1]
Sea water Refrigerant | Sea water | Refrigerant | Sea water | Refrigerant

side side side side side side
ACM 127/205/2 | D103 10 28 95 120 0.9 52
ACM 127/205/3 | D159 10 28 95 120 5 24
ACM 127/205/4 | D216 10 28 95 120 12 44
ACM127/205/5 | D298 10 28 95 120 25 76
ACM 127/205/6 | D368 10 28 95 120 57 154
ACM 127/205/7 | D500 10 28 95 120 2] 201

2. DOCUMENTS AND DRAWINGS:

According to the following drawings:

File number Type Designation Drawing number | Version
ACM 127/205/2 | DIOS | Heat exchanger D108 200420594 00
ACM 127/205/3 | DI59 | Heat exchanger D159 200419101 00
ACM 127/205/4 | D216 | Heat exchanger D216 200410903 00
ACM 127/205/5 | D298 | Heat exchanger D293 200408192 00
ACM 127/205/6 | D368 | Heat exchanger D363 200404215 00
ACM 127/205/7 | D500 | Heat exchanger D500 200358024 01

3. TEST REPORTS:

Not applicable.

4. APPLICATION / LIMITATION:

4.1 Refrigerants according to EN 378-1 table E. 1, but not Methyl chloride (R 40), Trichlorofluoromethane (R 11), Ethane (R
170), Ethylene (R 1150), Ammonia (R 717) and also not other substances with lower explosion limit in air of less than
3.5%.

4.2 The refrigerant condensers are classed as per BUREAU VERITAS Rules.

4.3 The nature of materials, joints included, 1s to be selected according to the fluid to be conveyed.

4.4 Onboard installation and maintenance requirements have to be in accordance with the BUREAU VERITAS Rules
requirements and the manufacturer’s recommendations.

5. PRODUCTION SURVEY REQUIREMENTS:

5.1 The refrigerant condensers are to be supplied by Bitzer Kiihlmaschinenbau GmbH in compliance with the type and the
requirements described in this certificate.

5.2 This type of product is within the category IBV of BUREAU VERITAS Rule Note NR320.
5.3 BUREAU VERITAS product certificate 1s required.

5.4 For information, Bitzer Kiihlmaschinenbau GmbH has declared to BUREAU VERITAS the following production site:
Bitzer Kiihimaschinenbau GmbH, Rottenburg-Hailfingen / GERMANY

The electronic version is available at: http:/Awww.veristarnb.com/veristarnb/jsp/viewPublicPdfTypec.jsp?id=b0iqwigjee

BV Mod. Ad.E 530 June 2017 This certificate consists of 3 page(s)
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5.5 Inspection requirements as per BUREAU VERITAS Rules.

5.6 Each refrigerant condenser is to be hydraulic pressure tested to 1.5 times the maximum design pressure under witnessing of
a Society’s Surveyor.

6. MARKING OF PRODUCT:

Each refrigerant condenser should be marked with:
- Manufacturer’s name or logo
- Type designation
- Volume
- Design pressure
- Test pressure
- Design temperature
- Nature of refrigerating fluid to be conveyed
- BUREAU VERITAS’s marks

7. OTHERS:

7.1 Itis Bitzer Kiihlmaschinenbau GmbH’s responsibility to inform shipbuilders or their sub-contractors of the proper
methods of fitting, use and general maintenance of the approved equipment and the conditions of this approval.

7.2 This certificate supersedes the Type Approval Certificate N° 02299/H2 BV issued on 13 Nov 2020 by the Society.

*** END OF CERTIFICATE ***

The electronic version is available at: http:/Awww.veristarnb.com/veristarnb/jsp/viewPublicPdfTypec.jsp?id=b0iqwigjee
BV Mod. Ad.E 530 June 2017 This certificate consists of 3 page(s)
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53 ABS

5.3.1 Heat Exchanger

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

AU-100-10 // PDF Download 139



See ABS Genoa Letter ref WO0052369 dated 26-Sep-2024

N
'% CERTIFICATE NUMBER 24-0052369-PDA
EFFECTIVE DATE 24-Sep-2024
EXPIRY DATE 23-Sep-2029
ABS TECHNICAL OFFICE Genoa Engineering Department

CERTIFICATE OF
Product Design Assessment

This is to certify that a representative of this Bureau did, at the request of

BITZER KUEHLMASCHINENBAU GMBH

located at

PETER-SCHAUFLER-PLATZ 1, , DE-71065 SINDELFINGEN,

Germany
assess design plans and data for the below listed product. This assessment is a representation by the Bureau as to the degree
of compliance the design exhibits with applicable sections of the Rules. This assessment does not waive unit certification or
classification procedures required by ABS Rules for products to be installed in ABS classed vessels or facilities. This
certificate, by itself, does not reflect that the product is Type Approved. The scope and limitations of this assessment are
detailed on the pages attached to this certificate.

Product: Heat Exchanger
Model: C-PLUS (CDEW - CPS - McDEW - CDEW-E)
CRF 16X, CRF 21X, CRF 27X, CRF 32X, CRF 40X, CRF 45X
CRM 16X, CRM 21X, CRM 27X, CRM 32X, CRM 40X, CRM 45X
Endorsements:
Tier: 5 - Unit Certification Required

This Product Design Assessment (PDA) Certificate remains valid until 23/8ep/2029 or until the Rules and/or Standards used
in the assessment are revised or until there is a design modification warranting design reassessment (whichever occurs first).

Acceptance of product is limited to the "Intended Service" details prescribed in the certificate and as per applicable Rules and
Standards.

This Certificate is valid for installation of the listed product on ABS units which exist or are under contract for construction
on or previous to the effective date of the ABS Rules and standards applied at the time of PDA issuance. Use of the Product
for non-ABS units is subject to agreement between the manufacturer and intended client.

American Bureau Of Shipping

Silvio Paltrinieri,Engineer/Consultant

NOTE: This certificate evidences compliance with one or more of the Rules, Guides, standards or other criteria of ABS or a statutory,
industrial or manufacturer’s standards. It is issued solely for the use of ABS, its committees, its clients or other authorized entities. Any
significant changes to the aforementioned product without approval from ABS will result in this certificate becoming null and void. This
certificate is governed by ABS Rules 1-1-A3/5.9 Terms and Conditions of the Request for Product Type Approval and Agreement (2010)

Certificate of Product Design Assessment Rev.3 Page 1
of 1

Sensitivity: Internal & Restricted
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54 TURKLOYDU

5.41 Condensers

K033N(B) .. K8503T(B) series

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

Certificate No: 2602062359553938

TURK LOYDU

Wusyens
TS EN ISOTEC 17020

TYPE APPROVAL CERTIFICATE

This is to certify that the

Condensers
Manufacturer :  BITZER KUHLMASCHINENBAU GMBH
Address . EtzwiesenstraRe 42-44 72108 Rottenburg-Hailfingen Germany

Product Type 1 Heat exchanger

Reference Rule TL Rules, Part E, Chapter 103 - Metallic Materials, Special Materials for Naval
Ships, 01.01.2022

TL Rules, Part E, Chapter 107 - Naval Ship Technology, Ship Operation
Installations and Auxiliary System, 01.01.2022

TL Rules, Part A, Chapter 3, Welding, 01.01.2023

TL Rules, Part A, Chapter 2, Material, 01.07.2024

TL Rules, Part B, Chapter 4, Machinery, 01.07.2024

Subject to the conditions referred to in the following pages, this certificate is valid until 02.03.2031

Surveyor: Caner COSKUN

Issued at ISTANBUL on 06.03.2026

This document is electronically signed and
does not require a manual signature

Emrah SOGUTCU
New Building Division Manager

TURK LOYDU

Click here for the verification website

Expire Date of Previous Certificate: -

This certificate is subject to terms and conditions described below:

Any significant change in design or construction may render this Certificate invalid. Certificate is not valid for equipment, the design or manufacture of
which has been varied or modified from the specimen tested. This certificate is not valid for products without marking above mentioned. The manufacturer
should notify TURK LOYDU of any modifications or changes to equipment in order to obtain valid certificate. This certificate shows that tested specimens.
as representative of the product complies of the TURK LOYDU rules, and relevant international instruments that apply to it.

Form No: CE191-13 / 17* November 2025 Page 13
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Product
Approval No / Date
Performed Tests

Last Inspection Date
Test Place

Test Place
Application/Limitation

: Condensers

Certificate No: 2602062359553938
TL Project No: 25-4649

: PAE-EPAS/023673/25-4649/SU, 22.01.2026
: - Quality Management System Audit

- Visual Inspection

- Dimensional Checks according to approved drawings

- Visual Inspection

- Hydrostatic Pressure tests

- NDT checks reports reviewed.
- Review of calibration certificates of test and measurement tools
were found satisfactory.

: 02.03.2026

: BITZER KUHLMASCHINENBAU GMBH, Sindelfingen, Germany

: BITZER KUHLMASCHINENBAU GMBH, Sindelfingen, Germany

: Condensers are approved according to TL-PartB-Chapterd4-Section 14-
Pressure Vessels (July 2024 Edition). They are classified as pressure equipment
class 11 (TL-PartB-Chapter4-Section14-Table 14.1). Connection efficiency
v=0.85, corrosion allowance 0 mm.
All materials used for pressure parts must be delivered with material
certificates. Materials must comply with TL-PartA-Chapter2 (July 2024

Edition).

The material certificates must specify the thickness tolerance class according to
EN 10029-Table 1. Parts with a negative tolerance of C1=0 in the calculation

must have a thickness tolerance class of C.
Each pressure vessels manufactured to this type approval is to be:
-- For these types of approved products to be used in TL's Classified ships, they
must also have a TL product certificate.
-- Constructionally checked and hydraulic pressure tested 1.5 x design pressure,
-- Certified by TL and delivered with a product certificate.
Marking of product
For traceability to this type approval the products are at least to be marked

with:

--the name and domicile of the manufacturer,
--the manufacturer's type designation and serial number,
--the year of manufacture,

--the design pressure,

--the design temperature in °C,
--the hydraulic test pressure, and
--TL's identifying mark.

gypel Pmt_mc,t Volume Design - e Test Pressure
Product Description Temperature Pressure
Shell side: -1 to |Shell side: -1 to
hell side: -10
Shell side: 181 0o Side 28 bar HFC, |42 bar HEC,
Condenser to 120 °C. Tube
1 Heat exchanger D500 201 1, Tube Side : -10 10 95 EN378-1 Tube |EN378-1 Tube
side: 74-921 O(]: ’ Side: 10 bar Side: 15 bar
' Water glyco Water glyco
. ~ [shell side: -10 Shell side: -1 to |Shell side: -1 to
Shell side: 65 - 28 bar HFC, 42 bar HFC,
Condenser to 120 °C. Tube
2 Heat exchanger D368 154 1, Tube Side : 10 to 95 EN378-1 Tube [EN378-1 Tube
side: 28 - 57 1 o T Side: 10 bar Side: 15 bar
’ Water glyco Water glyco
Form No: CE191-13/ 17 November 2025 Page 2/3
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Certificate No: 2602062359553938
TL Project No: 25-4649

Shell side: ~10 Shell side: -1 to |Shell side: -1 to
Condenser  [Shell sides 4= [0 S0 | |28 bar HEC, 42 bar HFC,
3 Heat exchanger D298 76 1, Tube side: Side : lUlto 95 EN378-1 Tube |EN378-1 Tube
13,8-251 o : Side: 10 bar Side: 15 bar
’ Water glyco Water glyco
: Shell side: -1 to |Shell side: -1 to
Shell side: 14~ [ooehside:-10 oy rHFC, |42 bar HEC,
Condenser i to 120 °C. Tube
4 Heat exchanger D216 44 1, Tube side: Side : -10 10 95 EN378-1 Tube [EN378-1 Tube
4-121 e T [side: 10bar - [Side: 15 bar
: Water glyco Water glyco
i Shell side: -1 to |Shell side: -1 to
Shell side: 8- | 7oh5i9 10 boyor HFC, |42 bar HFC,
Condenser i " to 120 °C. Tube o } "
5 Heat exchanger D159 24 1, Tube side: Side : -10 10 95 EN378-1 Tube |EN378-1 Tube
1,2-51 b ) Side: 10 bar  [Side: 15 bar
' Water glyco Water glyco
: Shell side: -1 to |Shell side: -1 to
- . Shell side: 3,4 - fohi;los'odcc' '1”111(:19 28 bar HEC, |42 bar HEC,
6 Heat exchanger D108 5,2 1, Tube Side‘-l(lllo 95 EN378-1 Tube |EN378-1 Tube
side:0,4-0,91 o, : Side: 10 bar Side: 15 bar
i Water glyco Water glyco
Approval Conditions -
Form No: CE191-13/ 17 November 2025 Page 3/3
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5.5 Russian Maritime Register of shipping

5.5.1 Condensers
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Series: K, CK, CN series

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

POCCHACKMA MOPCKOA PETMCTP CYJOXOACTBA ™ 1.2
RUSSIAN MARITIME REGISTER OF SHIPPING 683

__..\\\\\\‘\
= wtlh PEyy W
\gﬁt #p //;‘

CBUAETEJBCTBO O TUITIOBOM OJOBPEHMMN
TYPE APPROVAL CERTIFICATE

HaroTosuTenn e 5

Manufacturer BITZER Kiihlmaschinenbau GmbH

Anpec E . g

Address schenbriinnlestrasse 15, 71065 Sindelfingen, Germany.
(DE812 161 588)

Hangenme*

Product*

Bopooxnaxaaemble KOHAEHCATOPbI / OX1aAUTENN XONIOAWAIBHOIO areHTa TUna:

Water-cooled refrigerant condensers / desuperheaters of types:
CK110805, K033N, KO33NB, K073H, K0O73HB, K123H, K123HB, CK160911, CK160912, CK161115, CN160911,
CN160912, CN161115, K203H, K203HB, K283H, K283HB, K373H, K373HB, K1053H, K1053HB, K1353T, K1353TB,
K573H, K573HB, K813H, K813HB, K1973T, K1973TB, K2923T, K2923TB, K3803T, K3803TB, K4803T, K4803TB,
K4803TBX1.

Kon HOMEHKIATYPBI 12020100
Code of nomenclature

Ha OCHOBaHHMH OCBHAETENLCTBOBAHHS H TMPOBEASHHEIX HCIOBITAHMN YIOCTOBEPACTCH, HTO BhIIIE-
yrnoMsHyToe(ble) H3aenHe(s) yAoBIeTBOPAeT(F0T) TpeGoBanAMM PoCCHIICKOTO MOPCKOTO PETHCTPA CYTOXONCTBA.
This is to certify that on the basis of the survey and tests carried out the above mentioned item(s) complies(ly) with the
requirements of Russian Maritime Register of Shipping.
Yacrb Xl "XonogunbHble yctaHoekm "lpasun Knaccudmkaumvy v NocTpoiky mopckux cygos” (2018); Pazgen 11 Yactu IV "Mpasuin
TEXHUYECKOro HabniofieHns 3a NOCTPOIKON CYAOB N M3rOTOBNEHUEM MaTepuanos 1 nsaenui ans cypos" (2018).

Part XIl "Refrigerating plants"of "Rules for the Classification and construction of Sea-Going Ships" (2018); Section 11 of part IV of the
"Rules for technical supervision during construction of ships and manufacture of materials and products for ships" (2018).

Hacrosmee CHACTENECTBO O THIOBOM OXOOPCHEH AEHCTBUTENBHO 10 14092023
This Type Approval Certificate is valid until

Hacrosmmee CBUIETENLCTBO O THIIOBOM ONOODEHHHE TEPSET CHIY B CIIyYasX, yCTaHOBNCHHBIX B IpaBmmax
TEXHHYECKOTO HaGMIONCHNS 33 NOCTPOHKOi Cy0B H H3TOTOBJIEHACM MAaTEPHAJIOB W H3JIENMA JUIsl CY/OB.

This Type Approval Certificate becomes invalid in cases stipulated in Rules for the Technical Supervision during
Construction of Ships and Manufa 2

Hata Bblgaqu
Date of issue

Poccmiicknii Mopcioil perm

i Mopozos B.B./ V.Morozov
Russian Maritime Register of Shifif

( thamMuIIA, HHHTHATE!
name

AU-100-10 // PDF Download 145



Crp.
Page. 2/2

TexHHYECKHE NAHHBIE
Technical data

XonogunbHbii areHT: R 22, R134a

Hom. gaenenwve (cTopoHa xonogunbHoro areura): 28 6ap

Hom. faeneHue (cropoHa Bogel): 10 Gap

TemnepaTypa (CTopoHa xonogunbHoro arenTa): oT-10°C go 120°C
Temnepatypa (cTopoHa Boabl): oT-10°C go 95°C

Refrigerant: R 22, R134a

Nom. pressure (refrigerant side) : 28 bar

Nom. pressure (water side) : 10 bar

Temperature (refrigerant side) : up -10°C to 120°C
Temperature (water side) : up -10°C to 95°C

TexHHYecKkas JOKYMEHTANHA W 1aTa e oa00penus POCCHICKHM MOPCKHM PErHCTPOM CYAOXOJCTBA
Technical documentation and the date of its approval by Russian Maritime Register of Shipping
TexHnueckan foKyMeHTaUuMA ofobpeHa nucemon Ne 250-A-400-253046 ot 14.09.2018.

Technical documentation was approved by RS letter No. 250-A-400-253046 of 14.09.2018.

OG6pasen u3fenus UCMBITAH MO TEXHUYECKMM HabmonenneM PoccHECKOTO MOPCKOTO perHcTpa CyMOXONCTBA.
Product’s specimen has been tested under the technical supervision of Russian Maritime Register of Shipping.

Axt No  18.60054.250 ot 14092018
Report No. of

O6nacTe NpEMEHEHHS W OTPAHHYECHHS
Application and limitations
[ns cynoBbIx X0NoAWNbHbIX YCTAHOBOK.

For ship's refrigerating plants.

Bunx nokymeHTa, BBITaBAEMOTO Ha W3NEITHE

Type of document issued for product

W3penne gomkHO NocTaBnATbcA co CBUAETENbCTBOM POCCMIACKOTO MOPCKOTO PErucTpa CyAoXoAcTEa No
dbopme 6.5.30 unm 6.5.31.

The product shall be delivered with Russian Maritime Register of Shipping Certificate in accordance with
form 6.5.30 or 6.5.31.

06/2015
18.40023.250
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Series: CXP, CRF, CXPM, CRM, McDEW, CXF

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

POCCHFCKMii MOPCKO/ PETUCTP CYAOXOACTBA ST 1.2
RUSSIAN MARITIME REGISTER OF SHIPPING (53

CBUJAETEJBCTBO O TUIIOBOM OAOBPEHUA
TYPE APPROVAL CERTIFICATE

e BITZER Kiihimaschinenbau GmbH
(DE812 161 588)

e Peter-Schaufler-Platz 1, D-71065 Sindelfingen, Germany

Hspenue*
Product*

Refrigerant condensers (tube and shell heat exchangers) of type:
OxnaguTenu XonoauNbHOTO areHTa (KoXyxoTpy6Hble) Tvna :
CXP..., CRF..., CXPM..., CRM..., McDEW..., CXF....

Koa HOMEHKJIATYPhbI 12020100

Code of nomenclature

Ha ocHoBannm OCBUACTENLCTBOBAHMA W TIPOBEAEHHBIX WCHBLITAHHN YIOCTOBEPAETCH, YTO BBILIE-
ynomsaHyToe(bie) n3aenue(s) yiosuersopser(tor) tpebosanusM Poccuiickoro Mopekoro pericTpa CyaoXoAcTBd.
This is to certify that on the basis of the survey and tests carried out the above mentioned item(s) complies(ly) with the
requirements of Russian Maritime Register of Shipping.
Yacb XIl "XonogunbHble ycraHosKu "MpaBun Knaccupukal i U IOCTPOMKIA Mopckux cyfos" (2021); Pazgen 11 Yactu [V "Mpasun
TexXHU4ecKora HabnioaeHUA 3a NOCTPOMKO#M CYAOR U M3rOTOBNEHWEM MaTepUanos 1 u3aenui Ana cynos" (2021).
Part X|l "Refrigerating plants"of "Rules for the Classification and Construction of Sea-Going Ships" (2021); Section 11 of Part IV of the
“Rules for Technical Supervision during Construction of Ships and Manufacture of Materials and Products for Ships" (2021).

Hacrositiee CBujleTe1bCTBO 0 THIOBOM 0106PEHUH ACHCTBUTENBHO 10 g 02 2026
This Type Approval Certificate is valid until

Hacrosiee CBujieTenbcTBO 0 THNOBOM ONOOpEHMH TepsieT CHIY B CIydasx, ycraHosneHHEIX B ITpasmmax
TEXHHYECKOTO HaBMIOIeHNs 3a HOCTPOHKOH Cy/I0B H H3TOTOBJICHHAEM MATePHAIOB H H3IEHH IS CYIOB.

This Type Approval Certificate becomes invalid in cases stipulated in Rules for the Technical Supervision during
Construction of Ships and Manufacture of Shipboard Materials and Products.

Hara sanaun g9 5 5051

Date of issue

Poceuiickuii MopeKoii pernetp

YA Mopozoe B.B. /V.Morozov
Russian Maritime Register of § i P g—_;/

( hamMumus, MHUIHATH
name

50|
%
* Aononmurensuyio uihopmabiié cyorp

Additional information see oV
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Page. 2/2
TeXHHUECKHEE JaAHHELE
Technical data

HomuHan. gaeneqne (CTOpoHa XONoZuNBHOro arexTa): ao 3 MMa
Homunan. gasnenue (cTopoHa Bogbl): o 1 Mia

TemnepaTypa (CTOpoHa XonoAnNLHOro areHTa): o -10°C go 120°C
TemnepaTypa (cTopoHa Boabl): o1 -10°C go 120°C

Nominal pressure (refrigerant side) : up to 3 MPa
Nominal pressure (water side) : up to 1 MPa
Temperature (refrigerant side) : from -10°C to 120°C
Temperature (water side) : from -10°C to 120°C

XonoAWnbHLIA areHT:
1.Tpynna |- R134A, RA04A, R407A, R407C, R407F, R410A, R448A, R449A, RA50A, R452A, R507, R513A, R515B.
Ipynnall-R717.
2. pynna |l - R1234ze, R1234yf, R32, R452B, R454B, R454C, R455A - NPMEHEHWE B CYA0BBIX XONIOAW/LHBIX YCTaHOBKaX BO3MOXHO
TONBKQ NoCne cneyuanbHoro cornacosaHua.

Refrigerant:
1. Group | - R134A, R404A, R407A, R407C, R407F, R410A, R448A, R449A, R450A, R452A, R507, R513A, R515B.
Group Il -R717.
2. Group Il - R1234ze, R1234yf, R32, R4528, R454B, R454C, R455A - apply in marine refrigeration units are possible only after special
review.

Texuuyeckas TOKYMEHTAIMA H AaTa e¢ 0400perHs POCCHICKHM MOPCKHM PEFHCTPOM CYI0XOJCTBA
Technical documentation and the date of its approval by Russian Maritime Register of Shipping
TexHnueckan fokymeHTauwa ofobpeHa nucbmom N° 250-A-400-446 ot 05.01.2021.

Technical documentation was approved by RS letter No. 250-A-400-446 of 05.01.2021.

O6paselr W3AeTAA HCTLITAH [MOJ TEXHUYECKUM HabronenneM PoccHiickoro MOpPCKOTO pErHcTpa CYHOXOICTBA.
Product’s specimen has been tested under the technical supervision of Russian Maritime Register of Shipping.

AxT N 21.60003.250 or 08.02.2021
Report No. of

OGracTh MPUMEHEHHS ¥ OTPaHHYEHHS
Application and limitations

[ns cyaoBbIX XONOAUABHbIX YCTaHOBOK.
For ship's refrigerating plants.

Bun IOOKYMEHTA, BELIABAEMOTO Ha M3JICTHC

Type of document issued for product

- C - Ceuperenscrso (¢. 6.5.30) unu

- C3 - CaufieTenbeTso (b, 6.5.31) npu Hanuuuy CBUAETENBCTBA O COOTBETCTBUN CUCTEMBI KOHTPONS KauecTea nsrotosutens (CKK 1)

- C - Certificate (f. 6,5.30) or
- C3 - Certificate (f. 6.5.31), if Manufacturer's Quality Control System Certificate (CKK 1) is available.

06/2015
21.40003.250
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5.5.2 Liquid recievers
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Series: F, FS

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

POCCHICKMA MOPCKOM PETMCTP CYIOXOACTBA S 1.2
RUSSIAN MARITIME REGISTER OF SHIPPING _—

CBUJAETEJBCTBO O TUIIOBOM OAOBPEHUU
TYPE APPROVAL CERTIFICATE

7t = 3

Mimdcting BITZER Kihlmaschinenbau GmbH

Anpec . .

Address Eschenbriinnlestrasse 15, 71065 Sindelfingen, Germany.
(DE 812 161 588)

Usnenue*

Product*

Pecusepb xonogunbHoro arexTa Tuna: / Refrigerant receivers of types:
FO62H, FS32, FS33, FS35, FS3, GVT7209019, 3EGM060667R1, 3EGM065326, F102H, F152H, F182,F192T, FS102, FS152, F548, FS52, FS53,
FS55, FS56, FS56Y, FS68, FS75, FS76, FS76Y, FS78, FS82, FS83, GVT1000692 R0002, GVT1900150, GVT1900165, YF100S, YF152H, YFS55,
YFS75, F202H, F202HA, F252H, F302G, F302H, F302K, F312, F392T, F402H, F402HA, F552T, FS125, FS126, FS126Y, FS128, FS188, FS202,
F5252, FS302, FS302K, FS402, GVT7109034, KS-20/216-630-V, R202, XFS100, YF190S, YF240S, YFS125, F1052G, F1052K, F1052T,
F1052TA, F562G, F562K, F562N, F562NA, F732N, F902N, FS562, FS562K, FS732, FS902, FS902K, YF360S,YF580S, YF581H, YF700S,
F1202N, F1602G, F1602K, F1602N, F1602NA, F51122, FS1602, FS1602K, YF1200N, F2202N, F3102N, F3102NA, FS2202, FS3102.

Kon nomenknatypsi 12020700
Code of nomenclature

Ha ocHOBaHMHM OCBHJICTENBCTBOBAHHS W TPOBEAEHHBLIX HCMBITAHHH YIOCTOBEPAETCS, YTO BHINIE-
ynoMsryToe(ble) H3sieane(s) yIoBIeTBOPAET(10T) TpeboBaHHAM PoccHiickoro MOPCKOTO pericTpa CYI0X0ACTBA.
This is to certify that on the basis of the survey and tests carried out the above mentioned item(s) complies(ly) with the
requirements of Russian Maritime Register of Shipping.
Yactb Xl "XonogunbHsie yctaHoski "Mpasun Knaccudrkayuy 1 NOCTPOIMKK MOpPCKIX cygaos” (2018); Pasgen 11 Yactw IV "Mpasun
TEXHU4ECKOTO HaBMIO[EHWA 3a NOCTPOIMKON CYAOB W M3rOTOBNEHNEM MaTepWanos v usgenuil ana cygos” (2018).

Part XII "Refrigerating plants"of "Rules for the Classification and construction of Sea-Going Ships" (2018); Section 11 of part IV of the
"Rules for technical supervision during construction of ships and manufacture of materials and products for ships" (2018).

Hacrosmee CHIETENLCTBO O THIOBOM 0100peHHH IEHCTBHTENLHO 10 14.09.9023
This Type Approval Certificate is valid until

Hacrosmmee CBHAETENECTBO O THMOBOM 0I00pDEHHH TEPSAET CHITY B CIydasX, ycTaHOBNEHHEIX B IIpaBmmax
TEXHH4YECKOro HaOMoNeHns 32 MOCTPOIKOi CYI0B W H3TOTOBJIEHHEM MATEPHATIOB W H3JIEHIEA IS CYIOB.

This Type Approval Certificate becomes invalid in cases stipulated in Rules for the Technical Supervision during
Construction of Ships and Manufacture -,_-‘----u agrd Materials and Products.

Ne 18.40024.250

JaTa BeIgaun
Date of issue

Poccuiickmii Mopekoii pern
Russian Maritime Register of Shipp

Moposzos B.B./ V.Morozov

(hamumis, HHAIHATBT
name

Additional information see overleal®
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Texuuueckne TaHHBIE

Technical data

XonogunbHbiia areHT: R 22, R134a
Makc. gasneHve: 28 6ap
Makc, Temnepatypa: 120°C

Refrigerant: R 22, R134a
Max. pressure: 28 bar
Max. temperature: 120°C

Texuuueckas JOKYMEHTANMA W naTa ee ofobpeHns PoccrifckiM MOPCKHM PErHCTPOM CYHOXOACTBA
Technical documentation and the date of its approval by Russian Maritime Register of Shipping
T Kan foKy TaL|MA O/ nvucbmom Ne 250-A-400-253046 ot 14.09.2018.

p

Technical documentation was approved by RS letter No. 250-A-400-253046 of 14.09.2018.

O6paser W30enHs MCTIRITAH 0] TeXHU4YeckuM HabnrofeHweM PoccHECKOTO MOPCKOTO PETHCTpa CYIOXOACTBA.
Product’s specimen has been tested under the technical supervision of Russian Maritime Register of Shipping.

Axr Ne 18.60055.250 or 14.09.2018
Report No. of

Obnacrs MPpUMEHEHHS ¥ OTPAHHYECHHS
Application and limitations
[inA cypoBbIX XONOAVNBHBIX YCTAHOBOK.

For ship's refrigerating plants.

BHJI JOKYMEHTA, BRIIABACMOTO HA H3MCITHE
Type of document issued for product
W3penue nonxHo NocTaBnsaTbcA co CBUAETENbCTBOM POCCUIMCKOro MOPCKOTO PericTpa CyAoXoacTsa no

dopme 6.5.30 unm 6.5.31.

The product shall be delivered with Russian Maritime Register of Shipping Certificate in accordance with
form 6.5.30 or 6.5.31.

06/2015
18.40024.250
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5.5.3 Oil separators
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Series: OA(S)

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-
mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged.

POCCHHACKMii MOPCKO# PETUCTP CYBOXOACTBA 5™ 1/
RUSSIAN MARITIME REGISTER OF SHIPPING 653

CBUAETEJIBCTBO O TUTTOBOM OJOBPEHHUU
TYPE APPROVAL CERTIFICATE

7t £ .

Mirttute BITZER Kihlmaschinenbau GmbH

Anpec .. .

K dleiresy Eschenbriinnlestrasse 15, 71065 Sindelfingen, Germany.
(DE812 161 588)

HUznemme*

Product*

MepBuyHbIe U BTOpUYHbIE MacnooTaenutenn Tuna: OA1854,0A1854A, OA1854EX, OA4088, OA4088A,
OA4088EX, OA9011, 0A9011A, OAS011EX, OA1954, 0A1954A, OA1954EX, OA4188, OA4188A, OA4188EX,
0A9111, 0A9111A, OA9111EX, OAS322, OAS1055, OAS1655, OAS744, OAS3088.

Primary and secondary oil separators of types: OA1854,0A1854A, OA1854EX, 0A4088, OA4088A,
OA4088EX, OA9011, OA9011A, OA9011EX, OA1954, OA1954A, OA1954EX, OA4188, 0A4188A, OA4188EX,
0A9111, 0A9111A, OA9111EX, OAS322, OAS1055, OAS1655, OAS744, OAS3088.

Kozn HOMeHKIATYphI 12020600
Code of nomenclature

Ha oOCHOBAHHWM OCBH/IETENHCTBOBAHWS H NPOBENEHHBIX MCNEITAHMH YIOCTOBEPSAETCS, YTO BhIMIE-
ynoMaHyToe(bie) u3nenue(s) ynopneTropsier(roT) TpeboBaHusM PoccHiickoro MOPCKOrO PerucTpa CyJ0X0/ICTBa.
This is to certify that on the basis of the survey and tests carried out the above mentioned item(s) complies(ly) with the
requirements of Russian Maritime Register of Shipping.
Yactb Xl "XonogunbHbie yctaHoekw "Mpasun kiaccudukali 4 MOCTPOIKM Mopckix cyaos” (2018); Paspen 11 Yactu IV "Mpaeun
TexHuyeckoro HabnogeHws 3a NOCTPONKON CYOB U U3roTo marep n i ana cypos" (2018).

Part XII "Refrigerating plants"of "Rules for the Classification and construction of Sea-Going Ships" (2018); Section 11 of part IV of the
"Rules for technical supervision during construction of ships and manufacture of materials and products for ships" (2018).

Hacrosmee CBHIeTELCTBO 0 THIOBOM ONOGPEHAR AEHCTBHTENIBLHO 10 1409.2023
This Type Approval Certificate is valid until

Hacrosiee CBHAETENBCTBO 0 THIOBOM OJ0GPEHAR TEPSET CHIY B Ciy4asx, ycTaHOBIeHHBIX B IlpaBuax
TEXHHYECKOro HaGITIO/IeHHs 33 MOCTPOMKOI CY/I0B M H3TOTORICHACM MATEPAATIOB H H3JEIHI JUTs CYIOB.
This Type Approval Certificate becomeg invalid in cases stipulated in Rules for the Technical Supervision during

Jata BeImauH

Date of issue L

Poccniickuii MopcKkoii perseTp cyaQ)
Russian Maritime Register of Shi * ug

\

* [lononuutebHyio HHYOPMAINIO CMBLPY HA
Additional information see overleaf.

Mopozoe B.B. / V.Morozov

( thaMuTHS, MHAIMAIB
name
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Page. 2172

TexHuuecKkne TaHABIE
Technical data

XonopunbHbii areHT: R 22, R134a
Hom. nasnenue : 28 6ap
Temneparypa: go 120°C

Refrigerant: R 22, R134a
Nom. pressure: 28 bar
Temperature: up to 120°C

Texunyeckas JOKYMEHTALHA M AaTa ¢ oA00peHus PoccHiickiM MOPCKHM PETrHCTPOM CYHOXOJCTBa
Technical documentation and the date of its approval by Russian Maritime Register of Shipping
TexHuueckan JoKymeHTaLuA ofobpeHa nucsmom Ne 250-A-400-253046 ot 14.09.2018.

Technical documentation was approved by RS letter No. 250-A-400-253046 of 14.09.2018,

O6pa3sel W3[eNAS HCOBITAH MOJ TeXHHYeCKuM HabmonenHem PoccriCKOro MOPCKOTO PETHCTPA CYAOXONCTBA.
Product’s specimen has been tested under the technical supervision of Russian Maritime Register of Shipping.

Axt N 18:60053.250 oT 14.09.2018
Report No. of

ObnacTe OPUMEHEHHS H OTPAHHYEHHSA
Application and limitations
[lnA CyROBbIX XONOAWNBHbIX YCTAHOBOK.

For ship's refrigerating plants.

Bun nokymeHTa, BEIIABAEMOTO Ha H3JIEIHE
Type of document issued for product
WM3nenue aomkHo NocTaBnaTbeA co CBUAETENCTBOM POCCMIACKOro MOPCKOrO PErMcTpa Cy[OX0ACTBa No

dopme 6.5.30 unn 6.5.31.

The product shall be delivered with Russian Maritime Register of Shipping Certificate in accordance with
form 6.5.30 or 6.5.31.

06/2015
18.40022.250
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Series: OW

For application Cargo Refrigeration please contact BITZER before placing an order. An extended product docu-

mention is required. For supplied compressors it is not possible to deliver the required extended product document-
ation subsequently. Additional costs for extended product documentation will be charged

POCCHACKWA MOPCKOM PEFUCTP CYAOXOACTBA [
RUSSIAN MARITIME REGISTER OF SHIPPING

Ry
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CBUAETEJBCTBO O TUIIOBOM OJOBPEHUH
TYPE APPROVAL CERTIFICATE

u % %
Manufacturer BITZER Kithlmaschinenbau GmbH
Anpec - .
Address Eschenbriinnlestrasse 15, 71065 Sindelfingen, Germany.
(DE 812 161 588)
Uspenne*
Product*

Bogooxnaxpaaembie Macnooxnagutend Tuna:
OW401, OW401B, OW501, OW501B, OW781, OW781B, OW941, OW941B.

Water cooled oil coolers of types:
OW401, OW401B, OW501, OW501B, OW781, OW781B, OW941, OW941B.

Koa HoMeHKmaTYphl 12020000

Code of nomenclature

Ha OCHOBAHMH OCBMIETENBCTBOBAHMWS M MPOBEACHHBIX HCHBITAHHHA YHIOCTOBEPAETCS, YTO BBHIMIE-
ynoMsanyToe(bie) H3IeHe(s) YI0BIeTBOPAET(I0T) TpeboBaHuMM POCCHIACKOTO MOPCKOTO PErHCTPA CY/I0XOACTBRAE.

This is to certify that on the basis of the survey and tests carried out the above mentioned item(s) complies(ly) with the
requirements of Russian Maritime Register of Shipping.

YacTb Xl "XonogunbHsle ycraHosku "Mpasun knaccudmkaLmi 1 NOCTPOiKM mopckinx cynos” (2018); Pasgen 11 Yactu IV "Mpasun
TexXHU4ecKoro HabnioJeHus 3a NOCTPOMKON CY0B M M3roTO marep ] i ana cypos" (2018).

Part XII "Refrigerating plants"of "Rules for the Classification and construction of Sea-Going Ships" (2018); Section 11 of part IV of the
"Rules for technical supervision during construction of ships and manufacture of materials and products for ships" (2018)

HacTosmmee CBHNETENLCTBO © THNOBOM 0N00pEHHM IEHCTBATEILHO 10 14002023
This Type Approval Certificate is valid until

Hacrosmee CBHIETENECTRO 0 THIOBOM OJI0OPEHHH TEpAET CHITY B CIydasX, yCTaHOBIEHHBIX B IlpaBuiax
TeXHHYECKOro HAGTIOJEHNS 33 MOCTPOHKOIl Cy/I0B B H3ATOTORJIEHHEM MATCPHANIOB M H3MIEIHH UTS CYHO0B.

This Type Approval Certificate becomes invalid in cases stlplﬂaled in Rules for the Technical Supervision during
Construction of Ships and Manufacture of Sl

/ ' N 1840025250

Hata Beiga4u
Date of issue

14.09.2018

Poccuiickmii Mopckoii permetp cyaap
Russian Maritime Register of Slnppl

Moposzos B.B. / V.Morozov

thaMuTHA, HHAIHATLT
name

* [LONONHATEIBHYE0 HEPOPMALHIO CMO b
Additional information see overleaf.
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TexHHYECKHE JAHHbIE
Technical data

Makc. gasnenme (cropoHa macna): 28 6ap
Makc. gaenenue (cTtopoHa sogpl): 10 6ap

Makc. Temnepartypa (cropoHa macna): go 120°C
Makc. Temnepartypa (ctopoHa Bogbl): o 95°C

Max. pressure (oil side) : 28 bar

Max. pressure (water side) : 10 bar

Max. temperature (oil side) : up to 120°C
Max.temperature (water side) : up to 95°C

Texundeckas AOKYMEHTAIMS W AaTa ee ofobperus PoccuiickiM MOPCKAM DETHCTPOM CYAOXOACTBA
Technical documentation and the date of its approval by Russian Maritime Register of Shipping
Te Kan {Tauus peHa nucbmom Ne 250-A-400-253046 ot 14.09.2018.

Technical documentation was approved by RS letter No. 250-A-400-253046 of 14.09.2018.

O6paser M30enHs MCTIRITAH TIOJ TeXHH4YeckuM HabnrosneHneM PocCCHICKOTO MOPCKOIO PErHcTpa CyNOXOICTBA.
Product’s specimen has been tested under the technical supervision of Russian Maritime Register of Shipping.

Axr Ne 18:60056.250 o 14092018
Report No. of

OGnacTh NPUMEHEHHS W OTPAHHYEHHS
Application and limitations
[inA cynoBbIX XONOAMNBHBIX YCTAHOBOK.

For ship's refrigerating plants.

BI/EJI JIOKYMCHTA, BbBIIaBaACMOT 0 Ha U3ICITHE
Type of document issued for product
W3nenue nonXHo NocTaBnATbcA co CBMaeTenbCTBOM POCCMIACKOro MOPCKOrO perncrpa CyAoxoAcTsa no

popme 6.5.30 unu 6.5.31.

The product shall be delivered with Russian Maritime Register of Shipping Certificate in accordance with
form 6.5.30 or 6.5.31.

06/2015
18.40025.250
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Related documents
AU-100-10.pdf (Resources/pd799079192122123787.pdf)
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