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G)www.famcocorp.com = ) )
= () Tel:oP1-F Acooo F 9 (2)S Uagiaio 0312) 5,5u0 ol)S) ju Pl ioghS « (g

) E-mail: info@famcocorp.com = _
- ‘i,_:} Fax:ePl - FFQqFFEFP ]]‘l..SU;a.ouL#LZIﬁJOIS.ﬂL‘fUl:LSSHBJ

i‘:} @famco_group



FAMC
Cnuopuils

e

Gwww.famcocorp.com .
: (D Telori-F Aeooo Fa (255 Uegsasio 0312) (5,Sudd oS, ¥ 5iogliS « ylgs

@1 E-mail: info@famcocorp.com =
= () Fax:ob) - FFaqEsEP 1P Sy s s 08Ul (59520




FAMC
Cnuopuils

e

Gwww.famcocorp.com .
: (D Telori-F Aeooo Fa (255 Uegsasio 0312) (5,Sudd oS, ¥ 5iogliS « ylgs

@1 E-mail: info@famcocorp.com =
= () Fax:ob) - FFaqEsEP 1P Sy s s 08Ul (59520




FAMCO

4

Darifi

Application guidelines

Contents

Maneurop® reciprocating compressors..........5

Compressor model designation.
Code numbers (for ordering)
Compressor reference (indicated on the compressor

nameplate) 6
Specifications 7
Technical specifications 7
Approvals and certificates 7
Pressure equipment directive 2014/68/EU ...

Low voltage directive 2014/35/EU....... .7
Machinery directive 2014/30/EU ...........ccoumuuerrrrrrnnnnne. 7
Internal free volume 7
Nominal performance data for R404A and R22 ....... 8
Nominal performance data for R407C and R134a....9
Nominal performance data for R407A and R407F..1

Operating envelopes 11
Discharge temperature protection
Zeotropic refrigerant mixtures
Phase shift

Temperature glide 13
Dew temperature and Mean temperature for
R407A/C/F 13
Outline drawings 14
1 cylinder 14
2 cylinders 15
4 cylinders 16

Electrical connections and wiring.......ccccc0eee. 17
Single phase electrical characteristics
Nominal capacitor values and relays
Trickle circuit
PSC wiring
CSR wiring
Suggested wiring diagrams
Three phase electrical characteristics
Winding resistance
Motor protection and suggested wiring diagrams 19

Soft starters 21
Voltage application range 21
IP rating 21

Refrigerants and lubricants.............cccceeueeeen. 22

General information 22
R22 22
Alternatives R22, HFC retrofit 22
R407C 23
R134a 23
R404A 23
R507 23
R407A 24
R407F 24
Hydrocarbons 24
System design recommendations.................25
Piping design 25
Operating limits 26
Operating voltage and cycle rate ........ccecesseeees 27
Liquid refrigerant control and charge limit............... 27

Sound and vibration management...............29

Sound 29
Vibration 29
Installation and service 30
System cleanliness 30
Compressor handling, mounting and connection to
the system 30
System pressure test 31
Leak detection 31
Vacuum pull-down moisture removal ...........ccoouecceee. 31
Start-up 32

Ordering information and packaging...........34
Packaging 34

=

Jwww.famcocorp.com

@famco_group

Tel:eP1-F Acocoo 9

) E-mail: info@famcocorp.com

(5) Fax:oPl - FFA9FEsEY

(25 Uogeazo 0312) (554 ol)S) o 'l JinglsS « ylgs

¥ -.SLl;a nu-I-IJL;I - § oIS'A'HLIl;; 59—~9)



FAMCO

Darifi

Application guidelines

Maneurop® reciprocating compressors

Maneurop® reciprocating compressors from
Danfoss Commercial Compressors are specially
designed for applications with a wide range of
operating conditions. All components are of high
quality and precision in order to assure a long
product life.

Maneurop® MT and MTZ series compressors
are hermetic reciprocating type designed for
medium and high evaporating temperature
applications.

The positive benefits of internal motor
protection, high efficiency circular valve design
and high torque motors provide for a quality
installation.

MT & MTZ have the same mechanical and motor
design.

MT is charged with mineral oil while MTZ with
polyester oil.

These compressor ranges can be used with
a large choice of refrigerants according their
compatibility with the oil.

MTZ compressors can be used in new
installations and also to replace Maneurop® MTE
compressors in existing installations.

MT and MTZ compressors have a large internal
free volume that protects against the risk of
liquid hammering when liquid refrigerant enters
the compressor.

MT and MTZ compressors are fully suction-gas
cooled. This means that no additional compressor
cooling is required and allows the compressors

to be insulated with acoustic jackets, to

obtain lower sound levels, without the risk of
compressor overheating.

MT and MTZ compressors are available in 16
different models with displacement ranging
from 1.84 to 16.57 in®/rev. Seven different motor
voltage ranges are available for single and

three phase power supplies at 50 and 60 Hz.

All compressors are available in VE version (oil
equalisation + oil sight glass).
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Compressor model designation

Code numbers (for ordering)

Compressor type

Polyolester oil

KBtu/h @ ARI.60Hz

L Packaging type

I :single pack
M :industrial pack
(see ordering section)

Oil equalisation port
and threaded sight glass

Motor voltage code
1:208-230V/1~/60Hz
3:200-230V/3~/60Hz
4:380-400 V/3~/50Hz & 460V/3~/60Hz
5:220-240V/1~/50Hz
6: 230 V/3~/50Hz
7:500V/3~/50Hz & 575V/3~/60Hz
9:380V/3~/60Hz

Available code numbers are listed section “Ordering information and packaging”

Compressor reference
(indicated on the compressor
nameplate)

|O
Y
|E

MT Z
Compressor j

type

Polyolester oil

KBtu/h @ ARI.60Hz

Oil equalisation port
and sight glass

Generation index

Motor voltage code

Displacement code

1: 208-230V/1~/60Hz
3:200-230V/3~/60 Hz

4: 380-400V/3~/50Hz & 460V/3~/60Hz
5:220-240V/1~/50Hz
6:230V/3~/50Hz

7:500V/3~/50Hz & 575V/3~/60Hz
9:380V/3~/60Hz

) @famco_group

www.famcocorp.com

Tel:eP1-F Acocoo 9

E-mail: info@famcocorp.com

Fax:oPl - FEI9ESEP

(25 Uogeazo 0312) (554 ol)S) o 'l JinglsS « ylgs

¥ l.SLl;a nu-IJJL;I - § oIS'A'HLIl;; 59—~9)



FAMCO

Darifi

Application guidelines

Specifications

Technical speciﬁcations

Dlsplacement

Available motor voltage codes

i NN N N N A N

MT/MTZ018 1.84 231 1 46 ° ° ° °

MT/MTZ022 JC 233 291 1 32 46 ° ° ) ° ° - °
MT/MTZ028 JE 2.93 367 1 32 51 [ ) [} ° ) - o
MT/MTZ032 JF 3.29 411 1 32 53 ° ° ) ) ° o °
MT/MTZ036 JG 3.69 461 1 32 55 ° ° ) ° ° o °
MT/MTZ040 JH 414 518 1 32 57 ) ) ° - ) - -
MT/MTZ044 HJ 4.65 581 2 61 77 ° ° ° - o o °
MT/MTZ050 HK 5.23 653 2 61 77 ° ° ) - ° o °
MT/MTZ056 HL 5.87 733 2 61 82 ° ° ) - ° ° °
MT/MTZ064 HM 6.57 822 2 61 82 ° ) ° - ) - °
MT/MTZ072 HN 7.38 922 2 61 88 - ) ) - ° - °
MT/MTZ080 HP 8.29 1036 2 61 88 - ° ° - ° - °
MT/MTZ100 HS 10.45 1306 4 132 132 - ) ° - ° ° °
MT/MTZ125 HU 13.15 1643 4 132 141 - ) ) - ) ° °
MT/MTZ144 HV 14.76 1845 4 132 148 - ) ) - ° ° °
MT/MTZ160 HW 16.57 2071 4 132 148 - ° ° - ° ° °

® Available in MT and MTZ

O Available in MTZ only

Approvals and certificates

Maneurop® MT/MTZ compressors comply with
the following approvals and certificates.

CE 0062 or CE 0038 c €
(European Directive)

uL 3
(Underwriters Laboratories) oMl
ccc

(China Compulsory Product Certification)
EAC Eurasian conformity mark [H[

Certificates are listed on the product datasheets:
http://www.danfoss.com/odsg

All models
All 60 Hz models
Models code 4 and 5 under CC scope

All models voltage code 4 and 5

Pressure equipment
directive 2014/68/EU

Refrigerating fluids

Category PED

Evaluation module

Maximum/minimum allowable
temperature - TS

MT maximum allowable pressure - PS

MTZ maximum allowable pressure - PS

Group 2 Group 2
| Il
no scope D1
122°F >Ts > -31°F 122°F >Ts > -31°F
267 psig 267 psig
328 psig 328 psig

Low voltage directive
2014/35/EU

MT/ MTZ018 0040 MT/ MTZ044 0,160

Manufacturer’s declaration

contact Danfoss contact Danfoss

Machinery directive
2014/30/EU

Manufacturer's declaration

contact Danfoss contact Danfoss

Internal free volume

Products

1 cyl.
2 cyl.
4cyl.

Volume (gallon)
High side

2.049 0.074
4.525 0.166
8.506 0317
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Nominal performance data for R404A and R22

R404A Refrigeration

50 Hz, EN12900 ratings 50 Hz, ARl ratings 60 Hz, ARl ratings

To=14°F, Tc=113°F SC=0F, SH=18°F To = 20°F, Tc = 120°F, SC = 0°F, SH = 20°F To = 20°F, Tc = 120°F, SC = 0°F, SH = 20°F

Compressor model Cooling | Power | Current EER Cooling | Power | Current EER. Cooling | Power | Current EER
capacity |nput |nput capacity |nput |nput capacity |nput |nput
BTU/h e BTU/h BTU/Wh | "BTU/h e

MTZ018-4* 6500 1.21 273 5.40 7100 1.31 2.86 542 9000 1.76 2.86 5.10
MTZ022-4* 9000 1.48 3.06 6.05 9700 1.62 3.24 5.97 12300 2.05 3.27 6.01
MTZ028-4* 11700 1.96 4.04 5.98 12600 2.15 430 5.89 16000 2.68 4.23 5.96
MTZ032-4* 13600 2.16 4.25 6.29 14600 237 4.56 6.15 17500 2.99 4.56 5.85
MTZ036-4* 15900 2.58 4.95 6.19 17100 2.83 533 6.03 20200 334 5.10 6.05
MTZ040-4* 18200 295 5.87 6.17 19400 3.25 6.30 5.98 23000 3.77 5.89 6.11
MTZ044-4* 18300 2.78 535 6.60 19800 3.02 5.68 6.54 24300 3.85 5.85 6.31
MTZ050-4* 21400 3.22 5.95 6.64 22900 3.50 6.33 6.54 28600 442 6.53 6.47
MTZ056-4* 22900 3.51 6.83 6.52 24800 3.85 7.26 6.44 32500 4.98 7.53 6.51
MTZ064-4* 27200 4.20 7.82 6.48 29400 4.60 8.35 6.38 36100 5.67 8.32 6.36
MTZ072-4* 30400 4.69 8.95 6.50 32700 5.12 9.51 6.40 40900 6.53 9.74 6.26
MTZ080-4* 35700 5.61 10.20 6.37 38200 6.14 10.95 6.23 46500 7.82 11.36 5.95
MTZ100-4* 41900 6.76 12.21 6.20 45000 7.36 12.95 6.12 52900 8.72 12.79 6.07
MTZ125-4* 53600 8.44 13.79 6.35 57500 9.22 14.87 6.23 68300 11.37 15.41 6.00
MTZ144-4* 63100 9.78 16.29 6.46 67300 10.66 17.48 6.32 80500 13.00 17.94 6.19
MTZ160-4* 69300 11.08 18.26 6.26 74100 12.10 19.65 6.12 87400 14.74 20.18 5.93
* 50 Hz, EN12900 data for indicated models are Asercom certified R404A data are also valid for refrigerant R507

50 Hz, EN12900 ratings 50 Hz, ARl ratings 60 Hz, ARl ratings

To=14°F, Tc=113°F, SC=0F, SH=18°F | To = +45°F, Tc = 130°F, SC = 15°F, SH = 20°F | To = +45°F, Tc = 130°F, SC = 15°F, SH = 20°F

Compressor model Cooling | Power | Current EE Cooling | Power | Current Cooling | Power ent
capacit mput |nput capacity |nput mput capacity |nput nput
BTU/h BTU/Wh | "gTu/h srUh BTU/

MTO018-4 5770 1.00 2.27 5.77 13240 1.45 2073 9.13 15900 1.74 2.73 9.14
MT022-4 8500 1.29 2.55 6.59 18290 1.89 3.31 9.68 21980 2.27 3.31 9.68
MT028-4 12730 1.81 3.59 7.03 25190 2.55 4.56 9.88 30200 3.06 4.56 9.87
MT032-4 13480 2.11 3.73 6.39 27510 2.98 4.97 9.23 33040 3.58 4.97 9.23
MT036-4 16420 235 430 6.99 31640 3.37 5.77 9.39 37990 4.05 5.77 9.38
MT040-4 17820 2.67 4.86 6.67 35770 3.86 6.47 9.27 42900 4.63 6.47 9.27
MT044-4 16590 246 5.02 6.74 35900 3.53 6.37 10.17 43990 4.32 6.42 10.18
MT050-4 20030 294 5.53 6.81 41740 4.19 7.20 9.96 50140 5.04 7.26 9.95
MT056-4 21980 3.18 6.39 6.91 46930 4.58 8.19 10.25 56380 5.58 8.23 10.10
MT064-4 26450 3.64 7.03 7.27 53690 5.27 9.16 10.19 64330 6.32 9.33 10.18
MT072-4 29730 4.19 8.48 7.10 62120 6.12 10.98 10.15 74540 7.33 10.77 10.17
MT080-4 35360 4.89 9.52 7.23 70780 7.08 12.48 10.00 84910 8.50 12.34 9.99
MT100-4 38670 5.79 11.82 6.68 79860 7.98 14.59 10.01 95840 9.58 14.59 10.00
MT125-4 52080 7.55 12.28 6.90 103860 10.66 17.37 9.74 124610 12.8 17.37 9.74
MT144-4 58980 8.47 17.06 6.96 117200 11.95 22.75 9.81 140650 14.35 22.75 9.80
MT160-4 65490 9.49 16.81 6.90 130610 13.40 22.16 9.75 156760 16.08 22.16 9.75

To: Evaporating temperature at dew point (saturated suction temperature) SC: Subcooling

Tc: Condensing temperature at dew point (saturated discharge temperature) SH: Superheat

ARI capacity and power input data are +/- 5%
Asercom: Association of European Refrigeration Compressor and Controls Manufacturers
ARI: Air Conditioning and Refrigeration Institute
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Nominal performance data for R407C and R134a

Air conditioning

50 Hz, EN12900 ratings 50 Hz, ARl ratings 60 Hz, ARl ratings

To = +41°F, Tc = 122°F, SC=OF, SH=18°F | To = +45°F, Tc = 130°F, SC = 15°F, SH = 20°F | To = +45°F, Tc = 130°F, SC = 15°F, SH = 20°F

Compressor model Cooling | Power | Currel Cooling | Power | Current Cooling | Power | Current EER
capacity |nput |nput capacity |nput |nput capacity |nput |nput BTU/Wh
BTU/h BTU/h BTU/h

MTZ018-4* 11840 1.27 273 9.32 13140 1.38 2.86 9.52 17240 1.73 2.82 9.96
MTZ022-4* 15530 1.71 3.27 9.08 17130 1.86 347 9.21 21430 2.26 345 9.48
MTZ028-4* 20070 217 4.30 9.25 22320 2.36 4.57 9.46 28050 2.82 441 9.95
MTZ032-4* 22700 243 4.57 9.34 25020 2.65 4.90 9.44 30680 3.20 4.80 9.59
MTZ036-4* 25630 293 5.58 8.75 28260 3.21 5.99 8.80 34100 3.90 578 8.74
MTZ040-4* 29560 3.40 6.46 8.69 32700 3.71 6.92 8.81 40000 4.46 6.69 8.97
MTZ044-4* 31160 3.12 5.84 9.99 34470 3.38 6.18 10.20 43450 4.25 6.34 10.22
MTZ050-4* 35560 3.69 6.51 9.64 39350 4.01 6.95 9.81 48160 4.87 7.06 9.89
MTZ056-4* 39860 4.02 745 9.92 44370 437 7.91 10.15 54780 5.40 8.03 10.14
MTZ064-4* 45600 4.61 835 9.89 50680 5.02 8.91 10.10 61710 6.14 9.01 10.05
MTZ072-4% 52290 5.42 9.85 9.65 58190 5.87 10.48 9.91 70920 7.30 10.61 9.72
MTZ080-4* 59320 6.29 11.31 9.43 65970 6.83 12.08 9.66 78050 8.24 11.99 9.47
MTZ100-4* 69900 7.38 13.05 9.47 77470 8.00 13.83 9.68 96310 9.86 14.22 9.77
MTZ125-4* 91740 9.48 15.14 9.68 101640 10.32 16.28 9.85 121570 12.83 18.07 9.48
MTZ144-4* 101600 10.68 17.55 9.51 112830 11.59 18.80 9.74 139590 14.42 19.81 9.68
MTZ160-4* 116350 12.40 20.08 9.38 129040 13.46 21.50 9.59 154330 16.64 2246 9.27

* 50 Hz, EN12900 data for indicated models are Asercom certified

50 Hz, EN12900 ratings 50 Hz, ARl ratings 60 Hz, ARl ratings

To=14°F Tc=113°F, SC=0F, SH=18°F | To =+45°F, Tc = 130°F, SC = 15°F, SH = 20°F | To = +45°F, Tc = 130°F, SC = 15°F, SH = 20°F

Compressor model Cooling | Power Cooling | Power | Curre Power | Curren
capacit | city |nput |npu i input input
BTU/h | kW kW A sTiMh

MTZ018-4 3670 0.69 1.92 533 8640 0.99 2.19 8.73 10370 1.19 2.29 8.73
MTZ022-4 4800 0.82 2.16 5.89 11380 1.20 2.51 9.50 13660 1.44 2.62 9.50
MTZ028-4 6220 1.02 2.83 6.10 14400 1.53 3.30 9.40 17280 1.84 344 9.40
MTZ032-4 7090 1.25 333 5.68 16750 1.87 3.94 8.95 20110 2.25 4.11 8.95
MTZ036-4 9390 1.45 3.32 6.48 20530 2.13 4.09 9.61 24640 2.56 4.26 9.61
MTZ040-4 9940 1.61 3.81 6.18 21650 2.34 4.89 9.27 25980 2.80 5.10 9.27
MTZ044-4 9980 1.49 4.05 6.68 23340 2.22 4.73 10.51 28010 2.67 4.94 10.51
MTZ050-4 11480 1.80 4.32 6.37 27160 263 5.20 10.32 32600 3.16 543 10.32
MTZ056-4 12030 1.88 5.31 6.39 29440 2.85 6.17 10.34 35330 342 6.44 10.34
MTZ064-4 14300 217 5.71 6.60 34340 3.27 6.81 10.51 41210 3.92 7.10 10.51
MTZ072-4 16630 2.50 6.67 6.64 39420 3.78 7.99 10.42 47300 4.54 8.33 10.42
MTZ080-4 19980 293 7.22 6.82 45280 4.36 8.84 10.39 54340 5.23 9.21 10.39
MTZ100-4 22580 3.65 8.67 6.19 52760 5.28 10.25 9.99 63310 6.34 10.69 9.99
MTZ125-4 28340 4.17 8.35 6.79 64670 6.29 10.81 10.27 77600 7.55 11.27 10.28
MTZ144-4 36620 5.40 11.02 6.78 80360 7.83 13.79 10.26 96430 9.40 14.39 10.26
MTZ160-4 40610 5.84 11.37 6.96 88010 8.58 14.68 10.26 105600 10.30 15.31 10.25

To: Evaporating temperature at dew point (saturated suction temperature) SC: Subcooling

Tc: Condensing temperature at dew point (saturated discharge temperature) SH: Superheat

ARI capacity and power input data are +/- 5%
Asercom: Association of European Refrigeration Compressor and Controls Manufacturers
ARI: Air Conditioning and Refrigeration Institute
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Application guidelines Specifications

Nominal performance data for R407A and R407F

50 Hz, EN12900 ratings 50 Hz, ARl ratings 60 Hz, ARl ratings

To=14°F, Tc=113°F, SC=0F, SH=18°F To = 20°F, Tc = 120°F, SC = 0°F, SH = 20°F To = 20°F, Tc = 120°F, SC = 0°F, SH = 20°F

Compressor model Coolir)g Power i Power | Current EER Coolir)g Power | Current EER.
caB_yI)_zLaJc/ﬁy IT([\JAL/Jt A |nput |nput BTU/ cg_;la_ac/lﬁy |nput |nput BTU/Wh

MTZ018-4 5900 1.02 246 5.81 6600 1.12 2.58 591 8000 1.35 2.69 591
MTZ022-4 8200 1.26 2.75 6.49 9100 1.39 291 6.50 10900 1.67 3.04 6.50
MTZ028-4 10700 1.67 3.63 6.41 11900 1.85 3.87 6.41 14200 222 4.04 6.41
MTZ032-4 12400 1.84 3.82 6.74 13700 2.04 4.10 6.70 16400 245 4.28 6.70
MTZ036-4 14500 2.19 445 6.64 16000 243 4.80 6.56 19200 292 5.00 6.56
MTZ040-4 16700 2.51 5.28 6.63 18300 2.80 5.67 6.51 21900 3.37 5.92 6.51
MTZ044-4 16700 2.36 4.81 7.08 18500 2.60 5.11 7.2 22200 3.12 533 7.2
MTZ050-4 19500 2.73 535 7.13 21500 3.01 5.70 7.14 25800 3.61 5.94 7.14
MTZ056-4 20900 298 6.14 7.00 23200 3.30 6.53 7.03 27800 3.96 6.81 7.03
MTZ064-4 24800 3.57 7.04 6.95 27500 3.95 7.52 6.95 33000 4.75 7.84 6.95
MTZ072-4 27800 3.98 8.05 6.98 30700 4.40 8.56 6.97 36800 5.28 8.92 6.97
MTZ080-4 32600 4.76 9.17 6.84 35800 5.28 9.86 6.78 43000 6.34 10.28 6.78
MTZ100-4 38200 574 10.98 6.66 42100 6.32 11.65 6.67 50600 7.59 12.16 6.67
MTZ125-4 48900 7.7 12.40 6.82 53800 7.93 13.38 6.79 64600 9.52 13.96 6.79
MTZ144-4 57600 8.32 14.65 6.92 63100 9.18 15.73 6.87 75700 11.03 16.41 6.87
MTZ160-4 63200 9.42 16.42 6.71 69400 10.43 17.69 6.65 83300 12.52 18.45 6.65

To: Evaporating temperature at dew point (saturated suction temperature) SC: Subcooling

Tc: Condensing temperature at dew point (saturated discharge temperature) SH: Superheat

R407F Refrigeration

50 Hz, EN12900 ratings 50 Hz, ARl ratings 60 Hz, ARl ratings

To=14°F, Tc=113°F, SC=0F, SH=18°F To = 20°F, Tc = 120°F, SC = 0°F, SH = 20°F To = 20°F, Tc = 120°F, SC = 0°F, SH = 20°F

Compressor model Cooling | Power urrent EER Cooling | Power i Power | Current EER.
capacity |r;(;\)/\l/1t |ngut BTU/Wh | capacity |r;(;\)/\x/1t |nput |nput BTU/Wh

MTZ018-4 6300 1.08 2.53 5.82 7100 1.19 2.66 5.96 8500 1.43 2.78 5.96
MTZ022-4 8700 1.33 2.83 6.52 9700 1.48 3.01 6.57 11600 1.77 3.14 6.57
MTZ028-4 11300 1.76 3.74 6.45 12700 1.96 4.00 6.48 15200 235 4.17 6.48
MTZ032-4 13200 1.94 3.93 6.78 14600 2.16 4.24 6.77 17600 2.59 4.42 6.77
MTZ036-4 15400 2.32 4.58 6.67 17100 2.58 4.96 6.63 20500 3.10 5.17 6.63
MTZ040-4 17600 2.65 5.43 6.66 19500 2.96 5.86 6.58 23400 3.55 6.11 6.58
MTZ044-4 17700 249 495 7.12 19900 2.76 5.28 7.20 23800 3.31 5.51 7.20
MTZ050-4 20700 2.90 5.50 7.14 23000 3.21 5.88 7.18 27600 3.85 6.14 7.18
MTZ056-4 22200 3.16 6.31 7.03 24900 3.51 6.75 7.09 29800 4.21 7.04 7.09
MTZ064-4 26400 3.78 7.23 6.99 29500 4.20 7.76 7.03 35400 5.03 8.10 7.03
MTZ072-4 29500 4.21 8.27 7.00 32900 4.67 8.84 7.04 39400 5.60 9.22 7.04
MTZ080-4 34600 5.04 943 6.87 38400 5.60 10.18 6.86 46100 6.72 10.62 6.85
MTZ100-4 40600 6.07 11.28 6.69 45200 6.71 12.04 6.74 54300 8.05 12.56 6.74
MTZ125-4 51900 7.58 12.75 6.85 57700 8.41 13.83 6.86 69200 10.09 14.42 6.86
MTZ144-4 61100 8.78 15.06 6.96 67600 9.73 16.25 6.95 81100 11.67 16.95 6.95
MTZ160-4 67100 9.95 16.88 6.75 74300 11.04 18.27 6.73 89200 13.25 19.06 6.73

To: Evaporating temperature at dew point (saturated suction temperature) SC: Subcooling

Tc: Condensing temperature at dew point (saturated discharge temperature) SH: Superheat

Asercom: Association of European Refrigeration Compressor and Controls Manufacturers
ARI: Air Conditioning and Refrigeration Institute
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MTZ - R407A at Dew Point
150
& 140 ”
v r R
2 130 S.H.=18F// et
= - RGT 68F
2 120 .
£ ~ .-
- ’ g
o 110 -
c 1
£ '
S 100 1
T© 1
& 9 -
o 1
80
-30 -20 -10 0 10 20 30 40 50 60
Evaporating temperature (F)
MTZ - R407F at Dew Point 150
T 140 |
g
2 130 >
©
g SH.=18F // o0
g 120 7 v RGT68F
L
3 .
> 110 1.7
£ .
£ 100 .
2 1
S 90 1
V]
80
-30 -20 -10 0 10 20 30 40 50 60
Evaporating temperature (F)

Discharge temperature
protection

Even when the motor windings are protected
against overheating by the internal motor
protection, the compressor discharge gas
temperature could exceed the maximum allowed
value of 275°F when the compressor is operated
outside its application envelope. The most
effective protection against too high discharge
gas temperature is to mount a discharge

gas thermostat. An accessory kit is available
from Danfoss which includes the thermostat,
mounting bracket and insulation.

The thermostat must be attached to the
discharge line as indicated below at no more
than 5.90 inch from the discharge connection.

Thermostat

Discharge line

Insulation

E)www.famcocorp.com
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Operating envelopes

Zeotropic refrigerant

Refrigerant mixtures can be either zeotropic or

In a zeotropic mixture (like R407C) on the other

mixtures azeotropic. hand the composition of vapor and liquid
changes during the phase transition. When the
An azeotropic mixture (like R502 or R507) effect of this phase transition is very small, the
behaves like a pure refrigerant. During a phase mixture is often called a near-azeotropic mixture.
transition (from vapor to liquid or from liquid to R404A is such a near-azeotropic mixture.
vapor) the composition of vapor and liquid stays
the same. The composition change causes phase shift and
temperature glide.
Phase shift In system components where both vapor and attention. Zeotropic refrigerants must always be

liquid phase are present (evaporator, condenser,
liquid receiver), the liquid phase and vapor phase
do not have the same composition. In fact both
phases form two different refrigerants. Therefore
zeotropic refrigerants need some special

charged in liquid phase. Flooded evaporators
and suction accumulators should not be applied
in systems with zeotropic refrigerants. This also
applies to near-azeotropic mixtures.

Temperature glide

During the evaporating process and the
condensing process at constant pressure,

the refrigerant temperature will decrease

in the condenser and rise in the evaporator.
Therefore when speaking about evaporating
and condensing temperatures, it is important to
indicate whether this is a dew point temperature
or a mean point value. In the figure below, the
dotted lines are lines of constant temperature.

They do not correspond to the lines of constant
pressure.

Points A and B are dew point values. These are
temperatures on the saturated vapor line.

Points C and D are mean point values. These are
temperatures which correspond more or less with
the average temperature during the evaporating
and condensing process. For the same cycle,
mean point temperatures are typically about
3.6°F lower than dew point temperatures.
According to Asercom recommendations,
Danfoss Commercial Compressors uses dew
point temperatures for selection tables and
application envelopes etc.

To obtain exact capacity data at mean point
temperatures, the mean point temperatures
must be converted to dew point temperatures
with help of refrigerant data tables from the
refrigerant manufacturer.

Dew temperature and Mean
temperature for R407A/C/F

pressure (log)

= enthalpy
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Application guidelines Outline drawings

1 cylinder
?8.82"
9 .
Suction rotolock
1"(1)
oo 11/4"@
LP gauge

port 1/4" X
(schrader)

13.11"M
14.02"@

| oil equalization
3/8"

1

2.68”

0.98"

Mounting hole for PTC crankcase heater

4.65"

Discharge rotolock

\ 10.35"

Model ‘

Suction: 559"V /5.79"@ Threaded oil 1
Discharge: 5.59" sight glass MT/MTZO18 (1) (1) (1) (1) - - -
MT/MTZ022 (2) (1) (1) (M @ - (1)
154" MT/MTZ028 (2) (1) (1) (1) (1) - (1
MT/MTZ032 (2) @ (@ @ @ @ @
2.68" MT/MTZ036 (2) (20 (2 (@ 2 @ (@
MT/MTZ040 () (2 (2 - (2 - -
.84"
17° Terminal box
Silent bloc
Bolt HM8-40 Spade connectors
1/4" AMP-AWE
0.83in
Earth M4-12
0.91”
i
Knock-out @ 0.83 in
?1.25"

Rotolock connections size

IP rating: 55 (with cable gland)

Rotolock valve

Suction

Discharge

MT/MTZ018-022 (3/4/5/6/9)-028 (3/4/5/6) 1" 1"

MT/MTZ022/1-028/1-032 - 036 - 040 11/4" 1"

Suction Discharge Suction Discharge
1/2" 3/8" V06 Vo1
5/8" 1/2" V09 Vo6
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Outline drawings

13/4"

11/4"

2 cylinders
?11.34"
o4
Schrader 1/4"
16.26"
9.92"
3.86""
4.61"@

3/8"

Mounting hole for
PTC crankcase heater

Discharge rotolock

Oil equalization

&) Suction rotolock

291"

-\

\

10.43"

3.23"@/3.86""

Model ‘

MT/MTZ044 (1) (1) (1) @ (1) (1)
MT/MTZ050 (2) (1) (1) @ (1) (1)
MT/MTZ056 (2) (1) (1) () (1) (1)
MT/MTZ064 (2) (1) (1) 2 - (1)
MT/MTZ072 - (1) () @ - (1)
MT/MTZ080 - (2 () @ - (1)

Terminal box for model (2)

0.79". Threaded oil sight glass

Suction 7.05" 614
Discharge 6.93" 8°

5.

J, 0.83"
4.
7.40"M /772" |
Terminal box for model (1)
Silent bloc

Bolt HM8-40

0.91"
!

@1.25"

Spade connectors
1/4" AMP-AWE

Earth M4-12

Knock-out @ 0.83 in

?0.83in

Ap=—

o]

Screw
10-32UNF x 9.5

«— Knock-out
@1in
Earth M4-12

) -{]ﬂn

\ )

Knock-out @ 1.14 in /

s

IP rating: 55 (with cable gland)

Rotolock connections size

Suction
MT/MTZ044 - 050 - 056 - 064 - 072 13/4"
MT/MTZ080 13/4"

IP rating: 54 (with cable gland)

Pipe sizing Rotolock valve
Discharge Suction Discharge Suction Discharge
11/4" 7/8" 3/4" Vo7 Vo4
11/4" 11/8" 3/4" V02 Vo4
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Application guidelines Outline drawings

4 cylinders

?13.86" 8.27"

N

==
[ =)

21.18"(2) Schrader 1/4" —
20.39" (1)

Suction rotolock
13/4"

Discharge rotolock
11/4"

461"

e
R

9.13"

Oil equalisation
3/8"

Threaded oil
sight glass

9.17"

3.74"

Mounting hole for

PTC crankcase heater
M
15°
9.69"
—_— 15°
8.07"
155°

15° 1) MT/MTZ 100-125 3/4/6/7/9
9.69" 2) MT/MTZ 144-160 3/4/6/7/9

Terminal box

Silent bloc [ \& \

HM12-50 ©

Screw
10-32UNFx 9.5

“ o
“ | Knock-out
@1in
| Earth M4-12 >
' %@J
Knock-out @ 1.14 in
IP rating: 54 (with cable gland)
Rotolock valve
MT/MTZ100 - 125 - 144 - 160 13/4" 11/4" 11/8" 3/4" V02 Vo4
E)www.famcocorp.com i
16 ‘. (’ Tel:oPl-FF Aocooo IF9 (25 Uogsato 0312) (5,5u0d ol)S ) ju V) ioglsS « oylgs
@I E-mail: info@famcocorp.com =
) Fax:or) - FFaFsEY P S« Ly s 088uUL 59529)

@famco_group



FAMCO

Darifi

Application guidelines

Electrical connections and wiring

Single phase electrical
characteristics

Nominal capacitor values
and relays

*  PSC: Permanent Split Capacitor
CSR: Capacitor Start Run

(1) Run capacitors: 440 volts

(2) Start capacitors: 330 Volts

- Locked Rotor MCC - Maximum
urrent (A) Continuous Current (A)

Winding resistance (Q)
(£7 % at68°F)

___Winding . | | stat___un_ | start |
MT/MTZ018 51 40 13 10 132 416 132 375
MT/MTZ022 493 41 17 15 118 226 132 375
MT/MTZ028 81 51 25 20 067 180 105 3.19
MT/MTZ032 84 70 265 20 062 284 078 414
MT/MTZ036 84 60 30 22 062 284 078 414
MT/MTZ040 99 - 34 - 053 183 . -
MT/MTZ044 97 - 31 - 0.45 1.90 : -
MT/MTZ050 114 - 36 - 037 179 . -
MT/MTZ056 136 - 425 . 032 161 - .
MT/MTZ064 143 5 46 5 032 2.10 - :

CSR only

PSC/CSR*

Models Run capacitors (1) Start capacitors (2)
MT/MTZ018 JA-5 20 10 100
MT/MTZ022 JC-5 20 10 100
50Hz  MT/MTZ028 JE-5 20 10 100 e
MT/MTZ032 JF-5 25 10 135
MT/MTZ036 JG-5 25 10 135
MT/MTZ018 JA-1 15 10 100
MT/MTZ022 JC-1 30 15 100
MT/MTZ028 JE-1 25 25 135
MT/MTZ032 JF-1 25 20 100
60 Hz MT/MTZ036 JG-1 25 20 100 3ARR3J4A4
MT/MTZ040 JH-1 35 20 100 /RVA6AMKL
MT/MTZ044 HJ-1 30 15 135
MT/MTZ050 HK-1 30 15 135
MT/MTZ056 HL-1 35 20 200
MT/MTZ064 HM-1 30 25 235

Trickle circuit

The trickle circuit provides the facility of heating
the compressor crankcase by feeding a small
current to the auxiliary winding and the run
capacitor (See the drawings page 14.)

By using PSC or CSR starting systems, compressor
models MT/MTZ 018 - 022 can be operated

without crankcase heaters as the heater function
is provided by the trickle circuit.

For the larger single phase compressor models
MT / MTZ 028 - 064, the use of the PTC crankcase
heater is recommended.

PSC wiring PSC wiring may be used for refrigerant circuits ensured before start-up because of the low
with capillary tubes or expansion valves with starting torque characteristics of this system.
bleed ports. Pressure equalization must be

CSR wiring CSR wiring provides additional motor torque Some applications with high differential pressure

at start-up, by the use of a start capacitor in
combination with the run capacitor. This system
can be used for refrigerant circuits with capillary
tubes or expansion valves. The start capacitor is
only connected during the starting operation, a
potential relay is used to disconnect it after the
start sequence.

can require a very high starting torque. For such
cases the CSR starting kit can be converted to

a very high starting torque kit by an additional
start capacitor of 100 uF parallel to the start
capacitor of the CSR kit. This configuration

can also be used to reduce erratic starting at
unfavorable conditions such as very low ambient
temperature or weak voltage.
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Application guidelines Electrical connections and wiring

Suggested wiring diagrams

Single phase - PSC wiring 230V

with trickle circuit

220kQ-1W

0L Motor protector

A&C Run capacitors

C Common | |
S Start winding (auxiliary)

R Run winding (main) | |

q 15
\) Thermostat TV

Single phase - CSR wiring 230V

with trickle circuit
Start relay

220kQ-1W

I0L Motor protector
A&C Run capacitors
Start capacitor | | 2

Common
Start winding (auxiliary) | |

Run winding (main) A pF X} 1

\) Thermostat N

00000

DKV ND

CuF

B uF

15kQ-1W

Single phase - CSR wiring 230V
without trickle circuit Start Relay

X)Thermostat

CuF
r{ }T Run capacitor 2
| |

T AuF
10L Motor protector R it
A+C Run capacitors un capacitor 1

B Start capacitor

C Common

S Start winding (auxiliary)
R Run winding (main) BuF ——
Capacitors A and C can be replaced by a :

single capacitor of size A + C Start capacitor 15kQ-Tw
B capacitor delivered in two parts for
MT(Z)56 & 64-1
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Application guidelines

Electrical connections and wiring

Three phase electrical characteristics

Winding resistance (Q)

T

Motor Code Current (A) Continuous Current (A) (7% at68°F)

5 [« [ o [ 7 [ o [ s [ sl [ 7 [ o] s+ [ 7]
MT/MTZ018 38 20 - - - 9 5 - - - 2.29 9.18 3.34 - -
MT/MTZ022 38 20 30 = 225 1 6 8.5 = 6.5 229 11.6* 334 = 7.15
MT/MTZ028 57 23 41 - 32 16 7.5 11.5 - 8.5 1.38 6.17 1.18 - 4.62
MT/MTZ032 60 25 44 22 35 18 8 13 55 9 1.29 6.32 1.97 9.90 333
MT/MTZ036 74 30 74 26 35 17 9 17 7 9.5 1.08 543 1.08 7.76 3.33
MT/MTZ040 98 38 74 ° o 22 10 18 = = 0.87 3.97 1.08 = =
MT/MTZ044 115 48.5 77 44 78 22 9.5 16 8.5 13 0.74 3.22 1.13 5.83 1.68
MT/MTZ050 115 48.5 77 44 78 25 11.5 19 10 13.5 0.72 3.35 1.39 5.83 1.68
MT/MTZ056 130 64 105 50 72 24 12 23 11 15 0.55 2.39 0.76 3.86 1.64
MT/MTZ064 137 64 124 - 72 29 14 25 - 17.5 0.57 2.39 0.76 - 1.64
MT/MTZ072 135 80 143 - 100 30 17 27 - 18.5 0.55 1.90 0.56 - 1.32
MT/MTZ080 140 80 132 = 102 36 19 29 o 225 0.48 1.90 0.56 = 1.30
MT/MTZ100 157 90 126 62 110 43 22 35 17 26 0.50 1.85 0.67 3.10 1.26
MT/MTZ 125 210 105 170 75 150 54 27 43 22 30 0.38 1.57 043 2.51 0.84
MT/MTZ 144 259 130 208 920 165 64 36 51 25 40 0.27 1.19 0.37 2.00 0.72
MT/MTZ 160 259 130 208 29 165 70 36 51 29 46 0.27 1.19 0.37 1.76 1.10

* Motor windings made of Aluminium wires.

Winding resistance Winding resistance is the resistance between

indicated terminal pins at 68°F (resistance value a+t
+/- 7%). ramb = Reger At

Winding resistance is generally low and it

requires adapted tools for precise measurement.

Use a digital ohm-meter, a‘4 wires'method and

measure under stabilised ambient temperature.
Winding resistance varies strongly with winding
temperature ; If the compressor is stabilised at a

different value than 68°F, the measured resistance

must be corrected with following formula:

m
8

:winding resistance at t
mb' am|

68°F
.- reference temperature = 68°F
,: temperature during measurement (°F)

- winding resistance at 68°F

b

coefficient a= 234.5 copper wires motor

coefficient a= 232.6 aluminium wires motor

Motor protection and

suggested wiring diagrams

The 3-phase compressors are protected by
an internal motor protector, connected to
the neutral point of the star connected stator
windings, the protector cuts out all 3-phases
simultaneously.

Note: once the overload protector has tripped it
may take up to 3 hours to reset and restart the
compressor.

For all 3-phase compressors, a PTC crankcase
heater is required.

@www.famcocorp.com

@J E-mail: info@famcocorp.com

(©) @famco_group

(D TeloPl-F Acooo F 9

©) Fax:or) - FEaqESEY

(2)S Uegato 0315) (5,50 ol)S)jy Pl jiaghS « olgs 19

¥ -.SU?: sL).uJL;: - § O'S.l‘l‘-l‘.‘)ul;i 59—~9)



FAMCO

iy ule

o

Application guidelines

Electrical connections and wiring

Suggested wiring diagram with
one shot pump-down cycle and
safety lock-out relay

CONtrol device ....evecveeeesessssessssissssasissennes TH
Optional short cycle timer (3 min) .... 180's
Control relay ................
Liquid Solenoid valve
Compressor contactor .
Safety lock out relay .....
Pump-down control & LP switch
H.P. switch
Fused disconnect .......ooccecsmsssssnenens
Fuses
Compressor motor ...
Discharge gas thermostat

CONTROL CIRCUIT

KM KA KA

Al

HP

DGT

7 ‘

Wiring diagram without pump-
down cycle

Control device
Optional short cycle timer (3 min)
Control relay ........cco....
Compressor contactor
Safety lock out relay
High pressure switch
Low pressure switch.
Fused disconnect .....
Fuses
Compressor motor ..
Discharge gas thermostat ..

CONTROL CIRCUIT

R

[ 0~

KA KA
Al
A3
180s
A2
KS
TH

[
T

KM

(

2|
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Application guidelines Electrical connections and wiring
Soft starters Starting current of Maneurop® 3-phase For details of the Cl-tronic™ MCI soft starters,
compressors can be reduced by using a soft please refer to literature DKACT.PD.C50.

starter. Two different versions are available:

Cl-tronic™ soft starters type MCl (recommended) For details of the SCR soft start kits, please

and soft start kits with statoric resistors type SCR.  contact Danfoss.

The starting current can be reduced by up to 50%

depending on the compressor model and the The number of starts should be limited to 6 per
type of soft starter. Also mechanical stresses that hour. HP/LP pressure equalization is required
occur at starting are reduced which increases the  before starting.

life of the internal components.

Voltage application range Nominal voltage Voltage application range

1 208-230V /1 ph /60 Hz 187-253V
3 200-230V/3 ph /60 Hz 180-253V
. 380-400V /3 ph /50 Hz 340-440V

460V /3 ph/60 Hz 414-506V
5 220-240V/ 1 ph /50 Hz 198-264V
6 230V /3 ph/50 Hz 207 - 253V
; 500V /3 ph/50Hz 450-550V

575V /3 ph/60 Hz 517-632V
9 380V /3 ph/60 Hz 342-418V

IP rating The compressor terminal boxes IP rating The IP ratings are only valid when correctly sized
according to CEl 529 are shown on the outline cable glands of the same IP rating are applied.

drawings section.

IP 5 5

1st numeral, level of protection against contact and foreign objects T
5 complete protection against contact and against harmful dust deposits

2nd numeral, level of protection against water
4 protection against water splashing from any direction

5 protection against jets of water from any direction
MT/ MTZ 1cyl = IP55 -- MT/ MTZ 2 cyl check section outline drawings -- MT/MTZ 4cyl = IP54
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Application guidelines

Refrigerants and lubricants

General information

When choosing a refrigerant, different aspects
must be taken into consideration:
« Legislation (now and in the future)
« Safety
« Application envelope in relation to expected
running conditions
« Compressor capacity and efficiency
« Compressor manufacturer recommendations
& guidelines

Additional points could influence the final choice:
« Environmental considerations
« Standardization of refrigerants and lubricants
« Refrigerant cost
« Refrigerant availability

The table below gives an overview of the
different refrigerant - lubricant - compressor
combinations for Maneurop®, MT & MTZ
compressors.

Lubricant |Compressor
penfessbreant Appllcatlon

HCFC Mineral

R417A HFC Polyolester MT
R407A/C/F HFC Polyolester MTZ
R134a HFC Polyolester MTZ
R404A HFC Polyolester MTZ
R507 HFC Polyolester MTZ
Alternative R22 retrofit POE MT/MTZ

with HFC refrigerants

Hydrocarbons

Mineral oil, 160P
Polyolester oil 160PZ
Polyolester oil 160PZ
Polyolester oil 160PZ
Polyolester oil 160PZ

Polyolester oil 160PZ

Polyolester oil 160PZ

Medium / High temperature
Medium / High temperature
Medium / High temperature
Medium / High temperature
Medium temperature

Medium temperature

Medium / High temperature

Danfoss does not authorize the use of hydrocarbons in Maneurop® MT/MTZ compressors

Capacity and other data for HFC blends
refrigerants are not published in this document.
Maneurop® compressors however are suitable
for use with these refrigerants and can still be

used as replacements in existing installations, see
technical news FRCC.EN.049. and FRCC.EN.085.
for more information on retrofit.

R22 R22 is an HCFC refrigerant and is still in use today.  The Maneurop® MT compressor is supplied with
It has a low ODP (Ozone Depletion Potential) an initial mineral oil charge.
and therefore it will be phased out in the future.
Check local legislation. Always use mineral oil
160P with R22.
Alternatives R22, HFC A wide variety of HFC blends exist. There were -R427A, ... Retrofit technical news have been
retrofit

developed as temporary HCFC and HFC high
GWP alternatives. Some examples are R422A/D

issued to advice about use of these refrigerants.
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Application guidelines

Refrigerants and lubricants

R407C Refrigerant R407C is an HFC refrigerant with specific information about zeotropic refrigerants;
similar thermodynamic properties to those of refer to section "zeotropic refrigerant mixtures".
R22. R407C must be charged in the liquid phase.
R407C has zero ozone depletion potential Always use the Maneurop® MTZ compressors
(ODP=0). Many installers and OEMs consider with Danfoss 160PZ polyolester oil, which is
R407C to be the standard alternative for supplied with the MTZ compressor for R407C
R22.R407C is a zeotropic mixture and has a applications.
temperature glide of about 11°F. For more

R134a Refrigerant R134a is an HFC refrigerant with ideal choice. R134a is a pure refrigerant and has
thermodynamic properties comparable to zero temperature glide. For R134a applications
those of the CFC refrigerant R12. R134a has always use the Maneurop® MTZ compressor with
zero ozone depletion potential (ODP =0) and is Danfoss 160PZ polyolester oil which is supplied
commonly accepted as the best R12 alternative. with the MTZ compressor.
For applications with high evaporating and
high condensing temperatures, R134a is the

R404A Refrigerant R404A is an HFC refrigerant with other aspects this small glide can be neglected.
thermodynamic properties comparable to Because of the small glide, R404A is often called
those of the CFC refrigerant R502. R404A has a near-azeotropic mixture. For more information
zero ozone depletion potential (ODP = 0) and refer to section "zeotropic refrigerant mixtures".
is commonly accepted as one of the best R502 For low evaporating temperature applications
alternatives. R404A is especially suitable for down to -49°F, Maneurop® NTZ compressors
low evaporating temperature applications but should be used. Refer to the NTZ selection and
it can also be applied to medium evaporating application guidelines. For medium temperature
temperature applications. R404A is a mixture and  R404A applications, always use the Maneurop®
has a very small temperature glide, and therefore ~ MTZ compressor with 160PZ polyolester oil which
must be charged in its liquid phase, but for most is supplied with the MTZ compressor.

R507 Refrigerant R507 is an HFC refrigerant with temperature applications. R507 is an azeotropic

thermodynamic properties comparable to
those of the CFC refrigerant R502 and virtually
equal to those of R404A. R507 has no ozone
depletion potential (ODP = 0) and is commonly
accepted as one of the best R502 alternatives.
As with R404A, R507 is particularly suitable for
low evaporating temperature applications but
it can also be used for medium evaporating

mixture with no temperature glide. For low
evaporating temperature applications down to
-49°F, Maneurop® NTZ compressor should be
used. Refer to the NTZ selection and application
guidelines. For medium temperature R507
applications, always use the Maneurop® MTZ
compressor and Maneurop® 160PZ polyolester oil
which is supplied with the MTZ compressor.
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Application guidelines

Refrigerants and lubricants

R407A

Refrigerant R407A is an HFC with similar
thermodynamic properties to those of R404A,
R407A is a zeotropic refrigerant and has a
temperature glide of about 6,6K. For more
specific information about zeotropic refrigerant,
refer to section “zeotropic refrigerants mixtures”
and read FRCC.EN.085. R407A must be charged

in liquid phase, Use of R407A allow to comply
with the new Fgaz regulation from 2015. R407A
GWP is stated at 2107 [CO2=1,0]. Always use the
Maneurop MTZ compressors with danfoss 160PZ
polyolester oil, which is supplied with the MTZ
compressors for R407A applications.

R407F

Refrigerant R407F is an HFC with similar
thermodynamic properties to those of R404A,
R407F is a zeotropic refrigerant and has a
temperature glide of about 6,4K. For more
specific information about zeotropic refrigerant,
refer to section “zeotropic refrigerants mixtures”
and read FRCC.EN.085. R407F must be charged in
liquid phase, Use of R407F allow to comply with

the new Fgaz regulation from 2015. R407F GWP is
stated at 1825 [CO2=1,0]. R407F is mainly suitable
for high & medium temperature application-
Always use the Maneurop MTZ compressors

with danfoss 160PZ polyolester oil, which is
supplied with the MTZ compressors for R407F
applications..

Hydrocarbons

Hydrocarbons such as propane, isobutane etc. are
extremely flammable. Danfoss does not authorize
the use of hydrocarbons with Maneurop® MT

or MTZ compressors in any way, even with a
reduced refrigerant charge.
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Application guidelines

System design recommendations

Piping design

Suction lines

Discharge line

Oil in a refrigeration circuit is required to lubricate
moving parts in the compressor. During normal
system operation small oil quantities will
continuously leave the compressor, with the
discharge gas. With good system piping design
this oil will return to the compressor. As long

as the amount of oil circulating through the
system is small it will contribute to good system
operation and improved heat transfer efficiency.
However, too large amounts of oil in the system
will have a negative effect on condenser and
evaporator efficiency. If, in a poorly designed

system, the amount of oil returning to the
compressor is lower than the amount of oil
leaving the compressor, the compressor will
become starved of oil and the condenser,
evaporator and/or refrigerant lines will become
filled with oil. In such situations, additional oil
charge will only correct the compressor oil level
for a limited period of time and increase the
amount of surplus oil in the rest of the system.

Only correct piping design can ensure a good oil
balance in the system.

Horizontal suction line sections shall have a
slope of 0.5% in the direction of refrigerant
flow (5/8" per 10 ft of pipe). The cross-section of
horizontal suction lines shall be such that the
resulting gas velocity is at least 13 ft/s. In vertical
risers, a gas velocity of 26 to 40 ft/s is required
to ensure proper oil return. A U-trap is required
at the foot of each vertical riser. If the riser is
higher than 4 m, additional U-traps are required
for each additional 4 meters. The length of each
U-trap must be as short as possible to avoid the
accumulation of excessive quantities of oil (see
figure below).

For compressors mounted in parallel, the
common suction riser should be designed as

a double riser. Also refer to the News bulletin
"Mounting instructions for installation of
Maneurop® compressors in parallel " and "Parallel
application guidelines".

Gas velocities higher than 40 ft/s will not
contribute to significantly better oil return.
However they will cause higher noise levels
and result in higher suction line pressure drops
which will have a negative effect on the system
capacity.

TTO condenser
0.5 % slope,
4 m/s or more
P —

U-trap

3
X
a
3

—— U-trap, as short as possible

8to12m/s

——

3
X
o
3

0.5 % slope,

Evaporator
4 m/s or more

[ —

U-trap, as short as possible

Note that the suction rotolock valves, which
can be ordered from Danfoss as accessories, are
designed for average pipe sizes, selected for
systems running at nominal conditions.

The pipe sizes selected for specific systems may
differ from these recommended sizes.

It is recommended that the suction lines are
insulated to limit suction gas superheat.

When the condenser is mounted above the
compressor, a loop above the condenser and a
U-trap close to the compressor are required to
prevent liquid draining from the condenser into
the discharge line during standstill.

_____ — Loop, as high as top
J of condenser

Condenser

U-trap

—
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Application guidelines

System design recommendations

0il charge and oil separator

Filter driers

In most installations the initial compressor oil
charge will be sufficient. In installations with line
runs exceeding 66 ft, or with many oil traps or an
oil separator, additional oil may be required. In

installations with the risk of slow oil return such
as in multiple evaporator or multiple condenser
installations, an oil separator is recommended.

For new installations with MTZ compressors
Danfoss recommends using the Danfoss DML
100%-molecular sieve, solid core filter drier.
Molecular sieve filter driers with loose beads from
third party suppliers shall be avoided.

For servicing of existing installations where acid
formation is present the Danfoss DCL solid core

filter driers containing activated alumina are
recommended.

The drier is to be oversized rather than
undersized. When selecting a drier, always take
into account its capacity (water content capacity),
the system refrigerating capacity and the system
refrigerant charge.

Operating limits
High pressure

Low pressure

A high pressure safety switch is required to stop
the compressor, should the discharge pressure
exceed the values shown in the table below. The
high pressure switch can be set to lower values
depending on the application and ambient
conditions. The HP switch must either be in a

lockout circuit, or be a manual reset device to
prevent compressor cycling around the high
pressure limit. When a discharge valve is used,
the HP switch must be connected to the service
valve gauge port, which cannot be isolated.

A low pressure safety switch is recommended to avoid compressor operation at too lower suction

pressures.

R22 R417A R407A R407C R407F R134a R404A / R507
160P 160PZ 160PZ 160PZ 160PZ 160PZ 160PZ

Test pressure low side psig

Working pressure range high side psig 158 - 402 135-370 168 - 374
Working pressure range low side psig 15-100 8-82 8-86
*Relief valve opening pressure difference psig 435 435 435
*Relief valve closing pressure difference psig 115 115 115

181-426 175-348 114-328 191 -402
21-95 14-91 1-68 15-104
435 435 435 435

115 115 115 115

* Relief valve fitted on 2 and 4 cyl.

Low ambient temperature
operation

At low ambient temperatures, the condensing
temperature and condensing pressure in air
cooled condensers will decrease.

This low pressure may be insufficient to supply
enough liquid refrigerant to the evaporator. As a
result the evaporator temperature will strongly
decrease with the risk of frosting. At compressor
start-up, the compressor can pull a deep vacuum
and it can be switched off by the low pressure
protection. Depending on the low pressure
switch setting and delay timer, short cycling can
occur. To avoid these problems, several solutions
are possible, based on reducing condenser
capacity:

« Indoor location of condensers

« Liquid flooding of condensers (note: this
solution requires extra refrigerant charge, which
can introduce other problems. A non-return valve

in the discharge line is required and special care
should be taken when designing the discharge
line.)

+ Reduce air flow to condensers.

Other problems can also occur when the
compressor is operating at low ambient
temperature. During shut down periods, liquid
refrigerant can migrate to a cold compressor.

For such conditions a belt-type crankcase heater
is strongly recommended.

Note that with 100% suction gas cooled motors,
Maneurop® compressors can be externally
insulated.

Refer to section "Liquid refrigerant control &
charge limits" for more details.
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Application guidelines

System design recommendations

Operating voltage and cycle
rate

Operating voltage range

Cycle rate limit

The operating voltage limits are shown in the
table on “Voltage application range” paragraph.
The voltage applied to the motor terminals must
always be within these table limits. The maximum
allowable voltage unbalance for 3-phase

% voltage unbalance:

|Vavg - V1-2 [+|Vavg - V1-3 |+|Vavg - V2-3 |
X

compressors is 2%. Voltage unbalance causes
high current draw on one or more phases, which
in turn leads to overheating and possible motor
damage.

Voltage unbalance is given by the formula:

100

Vavg = Mean voltage of phases 1,2 and 3
V1-2 =Voltage between phases 1 and 2

2 xVavg
V1-3 =Voltage between phases 1 and 3
V2-3 =Voltage between phases 2 and 3.

There may be no more than 12 starts per hour

(6 when a soft start accessory is used). A higher
number reduces the service life of the motor-
compressor unit. If necessary, use an anti-short-
cycle timer in the control circuit. A time-out of six
minutes is recommended. The system must be

designed in such a way to guarantee a minimum
compressor running time in order to provide
proper oil return and sufficient motor cooling
after starting.

Note that the oil return rate varies as a function of
the system design.

Liquid refrigerant control
and charge limit

Off-cycle migration

Liquid floodback during
operation

Refrigeration compressors are basically designed
as gas compressors. Depending on the
compressor design and operating conditions,
most compressors can also handle a limited
amount of liquid refrigerant. Maneurop® MT and
MTZ compressors have a large internal volume
and can therefore handle relatively large amounts
of liquid refrigerant without major problems.
However even when a compressor can handle
liquid refrigerant, this will not be favorable to its
service life. Liquid refrigerant can dilute the oil,

wash oil out of bearings and result in high oil
carry over, resulting in loss of oil from the sump.
Good system design can limit the amount of
liquid refrigerant in the compressor, which will
have a positive effect on the compressor service
life.

Liquid refrigerant can enter a compressor in
different ways, with different effects on the
compressor.

During system standstill and after pressure
equalization, refrigerant will condense in the
coldest part of the system. The compressor can
easily be the coldest spot, for example when it
is placed outside in low ambient temperatures.
After a while, the full system refrigerant charge
can condense in the compressor crankcase. A
large amount will dissolve in the compressor
oil until the oil is completely saturated with
refrigerant. If other system components are
located at a higher level, this process can be
even faster because gravity will assist the liquid
refrigerant to flow back to the compressor. When
the compressor is started, the pressure in the
crankcase decreases rapidly.

At lower pressures the oil holds less refrigerant,
and as a result part of the refrigerant will violently
evaporate from the oil, causing the oil to foam.
This process is often called “boiling".

The negative effects from migration on the
compressor are:

- oil dilution by liquid refrigerant

- oil foam, transported by refrigerant gas and
discharged into the system, causing loss of oil
and in extreme situations risk for oil slugging

- in extreme situations with high system
refrigerant charge, liquid slugging could occur
(liquid entering the compressor cylinders).

During normal and stable system operation,
refrigerant will leave the evaporator in a
superheated condition and enter the compressor
as a superheated vapor. Normal superheat values
at compressor suction are 9 to 54°F. However the
refrigerant leaving the evaporator can contain

an amount of liquid refrigerant due to different
reasons:

» wrong dimensioning, wrong setting or
malfunction of expansion device
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Application guidelines

System design recommendations

Liquid floodback at change over
cycles in reversible heat pumps

Liquid floodback and zeotropic
refrigerants

Crankcase heater

Liquid line solenoid valve &
pump-down

Suction accumulator

- evaporator fan failure or blocked air filters.
In these situations, liquid refrigerant will
continuously enter the compressor.

The negative effects from continuous liquid
floodback are:

« permanent oil dilution

- in extreme situations with high system
refrigerant charge and large amounts of
floodback, liquid slugging could occur.

In heat pumps, change over from cooling to
heating cycles, defrost and low load short cycles
may lead to liquid refrigerant floodback or
saturated refrigerant return conditions.

The negative effects are:

- oil dilution

« in extreme situations with high system
refrigerant charge and large amounts of
floodback, liquid slugging could appear.

Liquid floodback in systems working with a
zeotropic refrigerant such as R407C introduces
additional negative effects. A part of the
refrigerant leaves the evaporator in liquid phase

and this liquid has a different composition than
the vapor. This new refrigerant composition
may result in different compressor operating
pressures and temperatures.

A crankcase heater protects against the off-cycle
migration of refrigerant and proves effective if
oil temperature is maintained 18°F above the
saturated LP temperature of the refrigerant. Tests
must thereby be conducted to ensure that the
appropriate oil temperature is maintained under
all ambient conditions. A PTC crankcase heater
is recommended on all stand-alone compressors
and split systems. PTC crankcase heaters are
self-regulating.

Under extreme conditions, such as very low
ambient temperature, a belt type crankcase
heater could be used in addition to the PTC
heater; although this is not a preferred solution
for 1 and 2 cylinder compressors. The belt
crankcase heater must be positioned on the

compressor shell as close as possible to the oil
sump to ensure good heat transfer to the oil.

Belt crankcase heaters are not self-regulating.
Control must be applied to energize the belt
heater once the compressor has been stopped
and then to de-energize it while the compressor
is running. The belt heater must be energized 12
hours before restarting the compressor following
an extended down period.

If the crankcase heater is not able to maintain the
oil temperature at 18°F above the saturated LP
temperature of the refrigerant during off cycles
or if repetitive floodback is present a the Liquid
Line Solenoid Valve (LLSV) + pump-down cycle is
required, eventually in conjunction with a suction
accumulator.

In refrigeration applications, the Liquid Line
Solenoid Valve (LLSV) is highly recommended.
During the off-cycle, the LLSV isolates the liquid
charge in the condenser side, thus preventing
against refrigerant transfer or excessive migration
of refrigerant into the compressor. Furthermore,
when using a LLSV in conjunction with a pump-

down cycle, the quantity of refrigerant in the low-
pressure side of the system will be reduced.

A pump-down cycle design is required when
evaporators are fitted with electric defrost
heaters.

A suction accumulator offers considerable
protection against refrigerant floodback at
start-up, during operation or after the defrost
operation. This device also helps to protect
against off-cycle migration by means of
providing additional internal free volume to the
low pressure side of the system.

The suction accumulator must be selected in
accordance with the accumulator manufacturer

recommendations. As a general rule, Danfoss
recommends to size the accumulator for at least
50% of the total system charge. Tests however
must be conducted to determine the optimal
size.

A suction accumulator shall not be used in
systems with zeotropic refrigerant mixtures.

N
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Application guidelines

Sound and vibration management

Sound Running compressors cause sound and vibration.  Because Maneurop® compressors are 100%
Both phenomena are closely related. suction gas cooled, and require no body
cooling, they can be insulated. Values for the
Sound produced by a compressor is transmitted sound reduction achieved with acoustic hoods
in every direction by the ambient air, the are shown also in the table below. For inside
mounting feet, the pipework and the refrigerant mounted compressors, sound insulation of the
in the pipework. plantroom is an alternative to sound insulation of
the compressor.
The easiest way to reduce the sound transmitted
through ambient air is to fit a Danfoss acoustic Sound transmitted by mounting feet, pipework
hood accessory. and refrigerant should be treated the same way
as for vibration. Please refer to the next section.
Sound power level at 50 Hz Sound power level at 60 Hz )
dB(A) dB(A) Acoustic hood
accessory
without hood with hood* without hood with hood*
MTZ018 73 65 73 66
MTZ022 74 68 77 71
MTZ028 71 64 73 66
12020575
MTZ032 71 64 73 66
MTZ036 70 64 76 69
MTZ040 70 65 72 67
MTZ044 80 74 82 76
MTZ050 83 76 84 78
MTZ056 81 74 81 74
12020576
MTZ064 80 74 84 78
MTZ072 79 72 82 75
MTZ080 79 73 84 78
MTZ100 85 79 87 81
MTZ125 84 78 86 80
12020577
MTZ144 83 77 86 80
MTZ160 83 77 86 80
Sound power level for MTZ with R404A, motor code 4 Te =14°F, Tc=113°F
* Sound data with hood are valid for the Danfoss acoustic hood accessory.
As first approach, use these figures with -3 dBA reduction for MT models applied with R22.
Vibration The mounting grommets delivered with the Care must be taken to avoid tubing having

compressor should always be used. They reduce
the vibration transmitted by the compressor
mounting feet to the base frame.

The base on which the compressor is mounted
should be sufficiently rigid and of adequate mass
to ensure the full effectiveness of the mounting
grommets.

The compressor should never be directly
mounted to the base frame without the
grommets, otherwise high vibration transmission
would occur and the compressor service life
reduced. Suction and discharge lines must

have adequate flexibility in 3 planes. Eventually
vibration absorbers may be required.

resonant frequencies close to those of the
compressor frequency.

Vibration is also transmitted by the refrigerant
gas. Maneurop® compressors have built in
mulfflers to reduce this vibration.

To further reduce vibration an extra muffler can
be installed.

Note: Maneurop® MT & MTZ compressors have
been designed and qualified for stationary
equipment used in A/C and Refrigeration
applications. Danfoss doesn’t warrant these
compressors for use in mobile applications, such
as trucks, railways, subways, etc...
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Application guidelines

Installation and service

System cleanliness

System contamination is one of the main factors
affecting equipment reliability and compressor
service life.

Therefore it is important to ensure system
cleanliness when manufacturing a refrigeration
system. During the manufacturing process,
system contamination can be caused by:

« Brazing and welding oxides

« Filings and particles from removing burrs from
pipe-work

« Brazing flux

+ Moisture and air.

Only use clean and dehydrated refrigeration
grade copper tubes and silver alloy brazing

material. Clean all parts before brazing and
always purge nitrogen or CO, through the

pipes during brazing to prevent oxidation. If
flux is used, take every precaution to prevent
leakage into the piping. Do not drill holes (e.g.
for schrader valves) in parts of the installation
that are already completed, when filings and
burrs can not be removed. Carefully follow the
instructions below regarding brazing, mounting,
leak detection, pressure test and moisture
removal. All installation and service work shall
only be done by qualified personnel respecting
all procedures and using tools (charging systems,
tubes, vacuum pump, etc.) dedicated for the
refrigerant that will be used.

Compressor handling,
mounting and connection to
the system

Compressor handling

Compressor mounting

Compressor connection to the
system

Maneurop® MT and MTZ compressors are
provided with a lifting lug. This lug should
always be used to lift the compressor. Once the
compressor is installed, the compressor lifting

lug should never be used to lift the complete
installation.

Keep the compressor in an upright position
during handling.

Mount the compressor on a horizontal plane with
a maximum slope of 3 degrees. All compressors
are supplied with three or four rubber mounting
grommets, each complete with metal sleeves
and nuts and bolts. Refer to the section “Outline
drawings”

These grommets largely attenuate the
compressor vibration transmitted to the base
frame. The compressor must always be mounted
with these grommets. Refer to the table below for
torque values.

Cable screw of T connector in electrical box screw 10/32 - UNF x 3 2
1" 59

Rotolock valves and solder sleeves 1"1/4 66
1"3/4 81

Mounting grommet bolts 1-2-4cylinder 1
Oil sight glass - 37
Oil equalization connection 1-2-4cylinder 22

New compressors have a protective nitrogen
holding charge. The suction and discharge caps
should only be removed just before connecting
the compressor to the installation to avoid air
and moisture entering the compressor.

Whenever possible the compressor must be

the last component to be integrated into the
system. It is advisable to braze the solder sleeves
or service valves to the pipework before the

compressor is mounted. When all brazing is
finished and when the total system is ready,

the compressor caps can be removed and the
compressor can be connected to the system with
a minimum exposure to ambient air.

If this procedure is not possible, the sleeves
or valves may be brazed to the pipes when
mounted on the compressor.
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Application guidelines

Installation and service

In this situation nitrogen or CO, must be purged
through the compressor via the schrader valve to
prevent air and moisture ingress. Purging must
start when the caps are removed and proceeded
during the brazing process.

When rotolock valves are used on the
compressor, they shall be closed immediately
after mounting, thus keeping the compressor
isolated from atmosphere or from a not yet
dehydrated system.

Note: When the compressor is built into a “pack”
or“rack” configuration which is not installed
immediately on its final location, a vacuum pull-

down and moisture removal must be performed
to this pack (rack) as if it were a complete system
(see below). The pack must be charged with
nitrogen or CO, and open tubes must be blocked
with caps or plugs.

System pressure test

It is recommended that an inert gas such as
nitrogen be used for pressure testing. Dry air
may also be used but care should be taken
since it can form an inflammable mixture with
the compressor oil. When performing a system
pressure test, the maximum allowed pressure
for the different components should not be
exceeded.

For MT/MTZ compressors the maximum test
pressures are shown in the table beside.

1-2-4 cylinder
compressors

Maximum compressor test .
pressure, low side 362 psi(g)

Maximum compressor test

pressure, high side 435 psi(g)

Do not exceed 435 psig pressure difference
between high pressure side and low pressure
side of the compressor because this will open the
internal compressor relief valve.

Leak detection

Whenever possible (if valves are present) the
compressor must be kept isolated from the
system. Perform a leak detection using the final
refrigerant. Pressurize with nitrogen or another
neutral gas and use a leak detector for the
applied refrigerant. Any spectrometric detection
system using helium can also be applied.

Eventual leaks shall be repaired respecting

the instructions written above. It is not
recommended to use other gasses such as
oxygen, dry air or acetylene as these gasses can
form an inflammable mixture. Never use CFC

or HCFC refrigerants for leak detection of HFC
systems.

Note 1: Leak detection with refrigerant may
not be allowed in some countries. Check local
regulations.

Note 2: Leak detecting additives shall not be used
as they may affect the lubricant properties.

Warranty may be voided if leak detecting
additives have been used.

Vacuum pull-down moisture

Moisture obstructs the proper functioning of the

also increase the risk of acid formation, giving

removal compressor and the refrigeration system. rise to copper platting. All these phenomena
can cause mechanical and electrical compressor
Air and moisture reduce service life and increase failure.
condensing pressure, and cause excessively high
discharge temperatures, which can destroy the
lubricating properties of the oil. Air and moisture
e@www.famcocorp.com
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Application guidelines

Installation and service

To eliminate these factors, a vacuum pull-
down according to the following procedure is
recommended:

® Whenever possible (if valves are present)
the compressor must be kept isolated from the
system. @ After the leak detection, the system
must be pulled-down under a vacuum of 500
microns. A two stage vacuum pump shall be
used with a capacity appropriate to the system
volume. It is recommended to use connection
lines with a large diameter and to connect these
to the service valves and not to the schrader
connection to avoid too high pressure losses.
3 When the vacuum level of 500 micron is
reached, the system must be isolated from the
vacuum pump. Wait 30 minutes during which
the system pressure should not rise. When the
pressure rapidly increases, the system is not leak
tight.

A new leak detection must be performed and
the vacuum pull-down procedure should be

restarted from step 1. When the pressure slowly
increases, this indicates the presence of moisture.
In this case step 2 and 3 should be repeated.

@ Connect the compressor to the system by
opening the valves. Repeat step 2 and 3.

® Break the vacuum with nitrogen or the final
refrigerant.

® Repeat step 2 and 3 on the total system.

At commissioning, system moisture content may
be up to 100 ppm. During operation the filter
drier must reduce this to a level < 20 ppm.

Warning : Do not use a megohmmeter or
apply power to the compressor while it is under
vacuum, as this may cause motor winding
damage.

Never run the compressor under vacuum as it
may cause compressor motor burn-out.

Start-up

Refrigerant charging

Oil charge and oil level

Before initial start-up or after a prolonged shut
down period, energise the crankcase heater (if
fitted) 12 hours prior to start-up, or turn on power

for single phase compressors with trickle circuit.

Zeotropic and "near-azeotropic" refrigerant
mixtures such as R407C and R404A must always
be charged in the liquid phase. For the initial
charge, the compressor must not run and service
valves must be closed. Charge refrigerant as
close as possible to the nominal system charge
before starting the compressor. Then slowly

add refrigerant in the liquid phase, on the low
pressure side as far away as possible from the
running compressor.

The refrigerant charge quantity must be suitable
for both winter and summer operation. Refer
also to section "Protection against flooded starts
and liquid floodback" for information about
refrigerant charge limits.

WARNING: when a liquid line solenoid valve is
used, the vacuum in the low pressure side must
be broken before applying power to the system.

The oil charge must be checked before
commissioning (1/4 to 3/4 of the oil sight glass).
Check the oil level again after a minimum of 2
hours operation at nominal conditions. In most
installations the initial compressor oil charge
will be sufficient. In installations with line runs
exceeding 66 ft or with many oil traps or an

oil separator, additional oil may be required.
Normally the quantity of oil added should be
no more than 2% of the total refrigerant charge
(this percentage does not take into account oil

contained in accessories such as oil separators
or oil traps). If this amount has already been
added and the oil level in the compressor keeps
decreasing, the oil return in the installation is
insufficient. Refer also to section "Piping design".

In installations where slow oil return is likely such
as in multiple evaporator or multiple condenser
installations, an oil separator is recommended.
Refer to the table section “Refrigerants and
lubricants” to select the correct oil.
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Installation and service

Suction gas superheat

The optimum suction gas superheat is 18°F. A
lower superheat value will contribute to better
system performance (higher mass flow and
more efficient use of evaporator surface). Low
superheat values however increase the risk of
unwanted liquid floodback to the compressor.

For very low superheat values an electronically
controlled expansion valve is recommended.

The maximum allowable superheat is about
54°F. Higher values can be accepted but in these
cases, tests have to be performed to check that
the maximum discharge temperature of 266°F
will not be exceeded. Note that high superheat
values decrease the compressor application
envelope and system performance.
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Ordering information and packaging

Packaging

Single pack Multipack Industrial pack
Dimensions Dimensions Nelild Dimensions Static
(in) (in) stacking (in) stacking

MT/MTZ 018 50.7 435 613

MT/MTZ 022 50.7 435 613
S
é MT/MTZ 028 1:13.0 55.1 1:453 470 1:453 666
= w:11.6 8 w:315 4 12 w:31.5 4
g MT/MTZ 032 h:15.2 57.3 h: 20.1 487 h:19.7 693

MT/MTZ 036 59.5 505 719

MT/MTZ 040 59.5 505 719
¢  MT/MTZ 044-050 86.0 538 520
- 1:15.6 1:45.3 1:45.3
£ MT/MTZ 056-064 w:14.4 90.4 6 w:31.5 565 4 6 w:31.5 547 4
z h:17.9 h:23.6 h:23.6
N MT/MTZ 072-080 94.8 591 573

MT/MTZ 100 154.4 642 840
w
5 MT/MTZ 125 1:22.4 161.0 1:45.3 668 1:45.3 880
£ w:15.7 4 w:315 4 6 w:315 4
> MT/MTZ 144 h: 26.4 167.6 h:32.3 695 h: 28.0 920
<

MT/MTZ 160 167.6 695 920

Single pack: One compressor in a cardboard box.
In some publications this packaging may be indicated as “individual packaging"”.
Multipack: A full pallet of compressors, each individually packed in a cardboard box. Mainly dedicated to wholesalers and Danfoss distribution

Industrial pack:

Nbr:

centers.

A full pallet of unpacked compressors. Mainly dedicated to OEM customers.
In some publications this packaging may be indicated as “Multiple packaging”.

Number of compressor in a pack
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Application guidelines Ordering information and packaging
MT compressors in industrial pack R22
Code no.
Compressor model
MTO018 MT18-1VM MT18-3VM MT18-4VM MT18-5VM
MT022 MT22-1VM MT22-3VM MT22-4VM MT22-5VM MT22-9VM
MT028 MT28-1VM MT28-3VM MT28-4VM MT28-5VM MT28-9VM
MT032 MT32-1VM MT32-3VM MT32-4VM MT32-5VM MT32-9VM
MT036 MT36-1VM MT36-3VM MT36-4VM MT36-5VM MT36-9VM
MT040 MT40-1VM MT40-3VM MT40-4VM - -
MT044 MT44-1VM MT44-3VM MT44-4VM - MT44-9VM
MTO050 MT50-1VM MT50-3VM MT50-4VM = MT50-9VM
MTO056 MT56-1VM MT56-3VM MT56-4VM - MT56-9VM
MTO064 MT64-1VM MT64-3VM MT64-4VM = MT64-9VM
MTO072 - MT72-3VM MT72-4VM - MT72-9VM
MT080 = MT80-3VM MT80-4VM = MT80-9VM
MT100 - MT100-3VM MT100-4VM - MT100-9VM
MT125 = MT125-3VM MT125-4VM = MT125-9VM
MT144 - MT144-3VM MT144-4VM - MT144-9VM
MT160 = MT160-3VM MT160-4VM o MT160-9VM
VM = Compressor, threaded oil sight glass, 3/8" oil equalization connection
MT compressors in single pack R22
Code no.
Compressor model
MTO18 MT18-1VI MT18-3VI MT18-4VI MT18-5VI
MTO022 MT22-1VI MT22-3VI MT22-4VI MT22-5VI MT22-6VI = MT22-9VI
MTO028 MT28-1VI MT28-3VI MT28-4VI MT28-5VI MT28-6VI - -
MTO032 MT32-1VI MT32-3VI MT32-4VI MT32-5VI MT32-6VI = MT32-9VI
MTO036 MT36-1VI MT36-3VI MT36-4VI MT36-5VI MT36-6VI - MT36-9VI
MTO040 MT40-1VI MT40-3VI MT40-4VI = MT40-6VI = =
MT044 MT44-1VI MT44-3VI MT44-4VI - - - MT44-9VI
MTO050 MT50-1VI MT50-3VI MT50-4VI = MT50-6VI = MT50-9VI
MTO056 MT56-1VI MT56-3VI MT56-4VI - MT56-6VI MT56-7VI MT56-9VI
MT064 MT64-1VI MT64-3VI MT64-4VI = MT64-6VI = MT64-9VI
MT072 - MT72-3VI MT72-4VI - MT72-6VI - MT72-9VI
MTO080 - MT80-3VI MT80-4VI - MT80-6VI - MT80-9VI
MT100 - MT100-3VI MT100-4VI - MT100-6VI MT100-7VI MT100-9VI
MT125 - MT125-3VI MT125-4VI - MT125-6VI MT125-7VI MT125-9VI
MT144 - MT144-3VI MT144-4VI - MT144-6VI MT144-7VI MT144-9VI
MT160 = MT160-3VI MT160-4VI = MT160-6VI MT160-7VI MT160-9VI
= Single compressor, threaded oil sight glass, 3/8" oil equalization connection
.';www.famcocorp.com Vs .
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Application guidelines Ordering information and packaging

MTZ compressors in industrial pack R404A /R507 / R134a /R407A/C/F

Code no.
Compressor model

400/3/50
MTZ018 MTZ18-1VM MTZ18-3VM MTZ18-4VM MTZ18-5VM
MTZ022 MTZ22-1VM MTZ22-3VM MTZ22-4VM MTZ22-5VM MTZ22-9VM
MTZ028 MTZ28-1VM MTZ28-3VM MTZ28-4VM MTZ28-5VM MTZ28-9VM
MTZ032 MTZ32-1VM MTZ32-3VM MTZ32-4VM MTZ32-5VM MTZ32-9VM
MTZ036 MTZ36-1VM MTZ36-3VM MTZ36-4VM MTZ36-5VM MTZ36-9VM
MTZ040 MTZ40-1VM MTZ40-3VM MTZ40-4VM = =
MTZ044 MTZ44-1VM MTZ44-3VM MTZ44-4VM - MTZ44-9VM
MTZ050 MTZ50-1VM MTZ50-3VM MTZ50-4VM - MTZ50-9VM
MTZ056 MTZ56-1VM MTZ56-3VM MTZ56-4VM - MTZ56-9VM
MTZ064 MTZ64-1VM MTZ64-3VM MTZ64-4VM = MTZ64-9VM
MTZ072 - MTZ72-3VM MTZ72-4VM - MTZ72-9VM
MTZ080 ® MTZ80-3VM MTZ80-4VM o MTZ80-9VM
MTZ100 B MTZ100-3VM MTZ100-4VM - MTZ100-9VM
MTZ125 = MTZ125-3VM MTZ125-4VM ° MTZ125-9VM
MTZ144 - MTZ144-3VM MTZ144-4VM - MTZ144-9VM
MTZ160 - MTZ160-3VM MTZ160-4VM - MTZ160-9VM

VM = Compressor, threaded oil sight glass, 3/8" oil equalization connection
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Application guidelines Ordering information and packaging

MTZ compressors in single pack R404A/ R507 / R134a/R407A/C/F

Compressor | 1 | 3 | &« | s [ e | 7 | 9 |

model 460/3/60 575/3/60
208-230/1/60 | 200-230/3/60 s 230/1/50 230/3/50 Ern 380/3/60

MTZ018 MTZ18-1VI MTZ18-3VI MTZ18-4VI MTZ18-5VI

MTZ022 MTZ22-1VI MTZ22-3VI MTZ22-4VI MTZ22-5VI MTZ22-6VI = MTZ22-9VI
MTZ028 MTZ28-1VI MTZ28-3VI MTZ28-4VI MTZ28-5VI MTZ28-6VI - MTZ28-9VI
MTZ032 MTZ32-1VI MTZ32-3VI MTZ32-4VI MTZ32-5VI MTZ32-6VI MTZ32-7VI MTZ32-9VI
MTZ036 MTZ36-1VI MTZ36-3VI MTZ36-4VI MTZ36-5VI MTZ36-6VI MTZ36-7VI MTZ36-9VI
MTZ040 MTZ40-1VI MTZ40-3VI MTZ40-4VI = MTZ40-6VI = =
MTZ044 MTZ44-1VI MTZ44-3VI MTZ44-4VI - MTZ44-6VI MTZ44-7VI MTZ44-9VI
MTZ050 MTZ50-1VI MTZ50-3VI MTZ50-4VI = MTZ50-6VI MTZ50-7VI MTZ50-9VI
MTZ056 MTZ56-1VI MTZ56-3VI MTZ56-4VI - MTZ56-6VI MTZ56-7VI MTZ56-9VI
MTZ064 MTZ64-1VI MTZ64-3VI MTZ64-4VI = MTZ64-6VI = MTZ64-9VI
MTZ072 - MTZ72-3VI MTZ72-4VI - MTZ72-6VI - MTZ72-9VI
MTZ080 = MTZ80-3VI MTZ80-4VI ° MTZ80-6VI = MTZ80-9VI
MTZ100 - MTZ100-3VI MTZ100-4VI - MTZ100-6VI MTZ100-7VI MTZ100-9VI
MTZ125 = MTZ125-3VI MTZ125-4VI = MTZ125-6VI MTZ125-7VI MTZ125-9VI
MTZ144 - MTZ144-3VI MTZ144-4VI - MTZ144-6VI MTZ144-7VI MTZ144-9VI
MTZ160 = MTZ160-3VI MTZ160-4VI = MTZ160-6VI MTZ160-7VI MTZ160-9VI

= Single compressor, threaded oil sight glass, 3/8" oil equalization connection
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Application guidelines Updates
Previous Version Current Version
- Page 7: Approvals & certificates, Pressure « Page 7: Updated Approvals & certificates,
equipment directive 97/23/EC, Low voltage Pressure equipment directive 2014/68/EU, Low
directive 2006/95/EC & Machine directive voltage directive 2014/35/EU & Machinery
2006/42/EC directive 2014/30/EU

« Page 19: Three phase electrical characteristics « Page 19: Updated Motor code 4 & 9 for models
MT/MTZ-018-022 in Three phase electrical
characteristics (Winding resistance)

« Page 26: Low pressure settings « Page 26: Updated Low pressure settings
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ENGINEERING
TOMORROW

Danfoss Commercial Compressors

is a worldwide manufacturer of compressors and condensing units for refrigeration and HVAC applications. With a wide range of
high quality and innovative products we help your company to find the best possible energy efficient solution that respects the
environment and reduces total life cycle costs.

We have 40 years of experience within the development of hermetic compressors which has brought us amongst the global
leaders in our business, and positioned us as distinct variable speed technology specialists. Today we operate from engineering
and manufacturing facilities spread across three continents.

P

Danfoss Turbocor Compressors

Danfoss Inverter Scrolls

Danfoss Scrolls

Danfoss Optyma Condensing Units

“» Danfoss Maneurop Reciprocating Compressors

Danfoss Light Commercial Refrigeration
Compressors

Our products can be found in a variety of applications such as rooftops, chillers, residential air conditioners,

member ol
heatpumps, coldrooms, supermarkets, milk tank cooling and industrial cooling processes. ‘|
http://danfoss.us.com

ASERCOM
BT T

Danfoss Commercial Compressors, BP 331, 01603 Trévoux Cedex, France | +334 74 00 28 29

Danfoss can accept no responsibility for possible errors in catalogues, brochures and other printed material. Danfoss reserves the right to alter its products without notice.This also applies to products
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MPZ - Refrigeration 1 cyl. range
Medium temperature 50-60 Hz
R404A /R507A
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MPZ RECIPROCATING COMPRESSORS

The MPZ series from Danfoss
Commercial Compressors is a range of
hermetic reciprocating compressors
for medium / high evaporating
temperature applications.

The MPZ is engineered as a true
refrigeration compressor, optimised
at -10°C with an extended application
range from -30°C to +10°C.

The Danfoss MPZ series is specifically
designed for use with R404A / R507A,
using 160MPZ polyolester  oil as
lubricant.

The level of performance combined
with extra low sound characteristics
rank the MPZ series among the best
compressors in their class.

Further, its new shell housing with
solder connections is designed to be
as compact as possible.

The compressors can be operated at
a return gas temperature (suction gas
temperature) of 20°C on most of its
application window.

The electrical motor is fully suction gas
cooled which means that additional
body cooling is not required. The
compressors can therefore be installed
in a sealed compartment and even
can be insulated with an acoustic
insulation hood when the installation
requirements call for extra low sound
characteristics.
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COMPRESSOR MODEL DESIGNATION

Compressor reference

MP Z 048 AF 4 L B 2A
Medium temperature T— Evolution index
compressor
Z: POE lubricant Further options
& R404A / R507A refrigerant 2: standard

3: oil sight glass

Displacement cm?
Certification index — Piping / connections

B: brazed / solder

Motor voltage code
1:208-230V / 1 ph / 60Hz Protection type
3:200-230V /3 ph / 60Hz L: internal line break protection
4:380-400V /3 ph /50Hz & 460V / 3 ph / 60Hz
5:230V/ 1 ph/50Hz

.':www.famcocorp.com P )
_ (D Tel:oPl-F Aoooo k9 (25 Uograio 6312) (5,504 o181 P) ioglsS « oyligs

@] E-mail: info@famcocorp.com =
= () Fax:oPl - FFA9FEsEP 1P GSUy ¢ Ly cuds olSuiyUly (5959

() @famco_group



FAMCO

SPECIFICATIONS

Technical specifications

Approvals
and certificates

Displacement S 2l Net
Compressor number | charge | weight*
aw | ko

MPZ038 38 6.6 8.0 1 1.1 25.2
MPZ048 48 8.4 10.1 1 1.1 25.2
MPZ054 54 9.4 1.3 1 1.1 25.2
MPZ061 61 10.6 12.7 1 1.1 25.75
MPZ068 68 11.8 14.3 1 1.1 25.75

* Net weight apply only on code 4

Danfoss MPZ compressors comply
with the following approvals and
certificates.

Certificates are listed on the product

datasheets:

http://www.danfoss.com/odsg

CE
(European Directive)

All models

UL ’
(Underwriters Laboratories) CN Us

All 60 Hz models

CCC (China Compulsory
Product Certification)

All 50 Hz models

Gost
certificate (for Russia)

All 50 Hz models
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SPECIFICATIONS

Nominal performance data - R404A

50 Hz

To =-10°C, Tc = 45°C, RGT=20°C, SC=0 K To=-10°C, Tc=45°C,SH=10K, SC=0K To=5°C, Tc=50°C, RGT =20°C, SC=0K

Compressor model| Cooling | Power | Current CoP Cooling | Power | Current oP Cooling | Power | Current CoP
capacit input input capacit input input capacit input input

Pw y ";, "A w/w "w y 5’,, PA w/w "w y ";, pA w/w
MPZ038 2995 1419 29 211 2795 1419 2.86 2.0 5049 1837 34 2.75
MPZ048 4005 1896 3.5 211 3738 1896 349 2.0 6446 2515 44 2.56
MPZ054 4464 2154 39 2.07 4167 2154 3.86 1.9 7329 2906 5.0 2.52
MPZ061 5030 2522 49 1.99 4695 2522 4.86 1.9 8080 3357 6.2 241
MPZ068 5707 2905 5.5 1.96 5327 2905 5.48 1.8 9027 3928 JA 2.30

To: Evaporating temperature at dew point (saturated suction temperature)
Tc: Condensing temperature at dew point (saturated discharge temperature)
SC: Subcooling,

SH: Superheat

3 phase - 400V

60 Hz

To =-10°C, Tc = 45°C, RGT=20°C, SC=0 K To=-10°C, Tc=45°C,SH=10K, SC=0K To =5°C, Tc=50°C, RGT =20°C, SC=0K

Compressormodel| Cooling | Power | Current CoP Cooling | Power | Current oP Cooling | Power | Current CoP
capacity | input input ww capacity | input input WW capacity | input input wWW
w w w

w A w A w A
MPZ038 3545 1657 2.7 214 3309 1657 2.71 2.0 5925 2175 33 2.72
MPZ048 4680 2271 34 2.06 4368 2271 343 19 7554 2975 43 2.54
MPZ054 5306 2576 3.8 2.06 4952 2576 3.81 19 8593 3523 50 244
MPZ061 5912 2978 4.7 1.99 5518 2978 47 1.9 9581 3975 59 2.4
MPZ068 6765 3410 5.2 1.98 6314 3410 5.21 19 10773 4668 6.9 2.31

To: Evaporating temperature at dew point (saturated suction temperature)
Tc: Condensing temperature at dew point (saturated discharge temperature)
SC: Subcooling,

SH: Superheat

3 phase - 460V
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OPERATING ENVELOPE
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OUTLINE DRAWINGS

Side view, 3 phase models

’_gSuction tube ODF 3/4"

Process tube 346.1
ODF 3/8"
348.2
Discharge
ODF 1/2"
0.1
917 |
1523 T \ 5
77.3 N 108.5

Qil sight glass optional

Side view, single phase models

Suction tube ODF 3/4"

==Y

Process tube

ODF 3/8" 3416
3562
Discharge
ODF 1/2"
— 201
917
187
152.3
773 T 108.5
563
Oil sight glass optional
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OUTLINE DRAWINGS

Top view, all models B
190.5
N7 N
87.3 (x2)
190.5 T @ 7777777 T
2422
103.3 (x2)
19.1
134 N
4 + 6%3 L i
148 .| J 3‘:7
343 oL L 148

Silent block Bolt H M8 x 40

Grommet compression not included

(around 1T mm) H)actkwv;i;r;?r

23
15
?31.75
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ELECTRICAL CONNECTIONS AND WIRING

Three phase electrical
characteristics

Single phase electrical
characteristics

Nominal capacitor values
and relays

*  PSC: Permanent Split Capacitor
CSR: Capacitor Start Run

(1) Run capacitors: 440 volts

(2) Start capacitors: 330 Volts

PSC wiring

CSR wiring

LRA - Locked Rotor MCC Maximum Continuous | Winding resistance (Q)
Current (A) Current (A) (£7%at20°C)
Motor Code 3 4 3 4 3 4
MPZ038 71.6 29.2 1.5 6.3 115 5.6
MPZ048 71.6 29.2 122 6.0 115 5.6
MPZ054 71.6 29.2 1255 6.4 115 5.6
MPZ061 95 38.1 19 8.5 0.9 43
MPZ068 95 38.1 19.6 9.0 0.9 43
LRA - Locked Rotor | MCC - Maximum Winding resistance (Q)
Current (A) Continuous Current (A) (£7%at20°C)
MotorCode | 1 | 5 1 | s 1 5
Winding run start run start
MPZ038 70.5 56 16.7 14 0.63 2.13 0.75 2.54
MPZ048 70.5 56 17.1 17 0.63 2.13 0.75 2.54
MPZ054 70.5 56 24.6 19 0.63 2.13 0.75 2.54
MPZ061 87.5 61 30 26 0.56 1.73 0.69 1.95
MPZ068 87.5 61 32.2 25.5 0.56 1.73 0.69 1.95
50 Hz/ 60 Hz PSC/CSR* CSR only
R.un St_art Start
Models capacitors (1) capacitors (2)
(A) pF (B) F relay

MPZ038 40 100
MPZ048 40 100
MPZ054 40 100 RVA-6AMKL
MPZ061 45 100
MPZ068 45 100

Note: the single phase compressor motors are
internally protected by a temperature / current
sensing bimetallic protector, which senses the
main and start winding currents, and also the
winding temperature. Once the protector has

PSC wiring may be used for refrigerant
circuits with capillary tubes or
expansion valves with bleed ports.
Pressure equalisation must be ensured

CSR wiring provides additional motor
torque at start-up, by the use of a start
capacitor in combination with the run
capacitor. This system can be used
for refrigerant circuits with capillary
tubes or expansion valves. The start
capacitor is only connected during the
starting operation, a potential relay
is used to disconnect it after the start
sequence.

Some applications with high dif-
ferential pressure can require a very

tripped, it may take up to two to four hours to
reset and restart the compressor.

Check that power supply corresponds to
compressor characteristics (refer to compressor
nameplate).

before start-up because of the low
starting torque characteristics of this
system.

high starting torque. For such cases
the CSR starting kit can be converted
to a very high starting torque kit by
an additional start capcitor of 100 pF
parallel to the start capacitor of the
CSR kit. This configuration can also
be used to reduce erratic starting at
unfavourable conditions such as very
low ambient temperature or weak
voltage.

Models Very high starting torque configuration
Run capacitors (pF) Start Capacitors (pF) Start relay
MPZ038-048-054 40 100+ 100 RVA6AMKL
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ELECTRICAL CONNECTIONS AND WIRING

Three phase | | Control circuit Ul Li Li
Suggested wiring diagram with safety L % _{&_%m JT—
lock-out relay
Hm Hm
Km
KA IKs —A—A
Control device TH KA KA
Optional short cycle timer (3 min) 5 pts ... 180 s
Control relay KA
ComMPressor CONTACTON ... KM
Safety lock out relay KS NS S S R
H T T .
High pressure switch HP HP | [ ﬂ |
Low pressure switch LP 180s | —Lj_
Fused disconnect Q1 3 |
Fuses F1 | |
Compressor motor M LP |
Ks -0 LY |
TH | |
| M
| |
@’D E‘D BF T |
| =
I _
Single phase 230V
\)Thermostat
PSC wiring
| |
I
ApF
Run capacitor
230V
Start Relay
5
\)Thermostat
CSR wiring [ 2
ApF I
Run capacitor 1
BuF =—
Start capacitor 15kQ-1w
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ELECTRICAL CONNECTIONS AND WIRING

Soft starters

Voltage application
range

Terminal box

Starting current of Danfoss MPZ 3-
phase compressors can be reduced by
using a Danfoss electronic soft starter.
The starting current can be reduced
by up to 50% depending on the
compressor model. Also mechanical
stresses that occur at starting are
reduced which increases the life of the
internal components.

For details of the Danfoss Cl-tronic™
MCI soft starters, please refer to
literature DKACT.PD.C50.

Use of a soft starter requires that the
number of starts is limited to 6 per
hour. HP/LP pressure equalisation is
required before starting.

Motor Code Nominal voltage Voltage application range
1 208-230V /60 Hz 187-253V
3 200-230V /60 Hz 180-253V
4 380-400V /50 Hz 340 - 440V
460V /60 Hz 414-506V
5 230V /50 Hz 207-253V

The MPZ terminal box has 1/4" faston
terminal tabs for power supply.
Note the C, S & R positions which are
different from those in MTZ series
compressors.

The main entry is at the bottom side
through the rubber cable gland,
however a @ 21 mm knock out at the

left side can be used for additional
cable entry. The terminal box IP rating
according to CEl 529 is IP54 provided
that adapted diameter cable is used.
The rubber cable gland internal
diameter is 12 mm. For instance
cable reference HO7RN-F 4G2.5 is well
adapted to this cable gland.

I

7

Knock out @ 21

(T

1/4" tabs

Earth M4 x 12

[<«—— Rubber cable
gland
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SYSTEM DESIGN RECOMMENDATIONS

Piping design

Suction lines

Oil in a refrigeration circuit is required
to lubricate moving parts in the
compressor. During normal system
operation small quantities of oil will
continuously leave the compressor,
with the discharge gas. With good
system piping design this oil will
return to the compressor. As long as
the amount of oil circulating through
the system is small it will contribute to
good system operation and improved
heat transfer efficiency. However, too
large amounts of oil in the system will
have a negative effect on condenser
and evaporator efficiency. If, in a

Horizontal suction line sections shall
have a slope of 0.5% in the direction
of refrigerant flow (5 mm per meter).
The cross-section of horizontal suction
lines shall be such that the resulting
gas velocity is at least 4 m/s. In vertical
risers, a gas velocity of 8 to 12 m/s is
required to ensure proper oil return. A
U-trap is required at the foot of each
vertical riser. If the riser is higher than
4 m, additional U-traps are required for
each additional 4 meters. The length

poorly designed system, the amount
of oil returning to the compressor is
lower than the amount of oil leaving
the compressor, the compressor
will become starved of oil and
the condenser, evaporator and/or
refrigerant lines will become filled with
oil. In such situations, additional oil
chargewillonly correct the compressor
oil level for a limited period of time
and increase the amount of surplus oil
in the rest of the system.

Only correct piping design can ensure
a good oil balance in the system.

of each U-trap must be as short as
possible to avoid the accumulation of
excessive quantities of oil (see figure
below).

Gas velocities higher than 12 m/s will
not contribute to significantly better
oil return. However they will cause
higher noise levels and result in higher
suction line pressure drops which will
have a negative effect on the system
capacity.

0.5 % slope,
4 m/s or more

8to12m/s

U-trap, as short as possible

To condenser¢

U-trap

0.5 % slope,
4 m/s or more

Evaporator

U-trap, as short as possible
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SYSTEM DESIGN RECOMMENDATIONS

Discharge line

Filter driers

Operating limits

High Pressure

Low pressure

The pipe sizes selected for specific
systems may differ from these
recommended sizes.

When the condenser is mounted
above the compressor, a loop above
the condenser and a U-trap close to

It is recommended that the suction
lines are insulated to limit suction gas
superheat.

the compressor are required to prevent
liquiddraining from the condenserinto
the discharge line during standstill.

Loop, as high as top f‘ -

of condenser

Condenser

U-trap
For new installations with MPZ  Danfoss DCL solid core filter driers
compressors Danfoss recommends  containing activated alumina are
using the Danfoss DML 100%-  recommended.

molecular sieve, solid core filter drier.
Molecular sieve filter driers with loose
beads from third party suppliers shall
be avoided.

For servicing of existing installations
where acid formation is present the

A high pressure safety switch is
required to stop the compressor,
should the discharge pressure exceed
the values shown in the table below.
The high pressure switch can be set
to lower values depending on the
application and ambient conditions.

The drier is to be oversized rather than
undersized. When selecting a drier,
always take into account its capacity
(water content capacity), the system
refrigerating capacity and the system
refrigerant charge.

The HP switch must either be in a
lockout circuit, or be a manual reset
device to prevent compressor cycling
around the high pressure limit. When a
discharge valve is used, the HP switch
must be connected to the service valve
gauge port, which cannot be isolated.

A low pressure safety switch is recommended to avoid compressor operation at

too low suction pressure.

Test pressure low side

Working pressure range high side.............

Working pressure range low side....

Free internal volume at low side................

25 bars(g)
13.2-27.7 bars(g)
1-7.2 bars(g)
6.72 litres
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SYSTEM DESIGN RECOMMENDATIONS

Low ambient temperature
operation

Operating voltage and
cycle rate

Operating voltage range

Cycle rate limit

At low ambient temperatures,
the condensing temperature and
condensing pressure in air cooled
condensers will decrease.

This low pressure may be insufficient to
supply enough liquid refrigerant to the
evaporator. As a result the evaporator
temperature will strongly decrease
with the risk of frosting. At compressor
start-up, the compressor can pull a
deep vacuum and it can be switched
off by the low pressure protection.
Depending on the low pressure switch
setting and delay timer, short cycling
can occur. To avoid these problems,
several solutions are possible, based
on reducing condenser capacity:

- Indoor location of condensers

« Liquid flooding of condensers (note:
this solution requires extra refrigerant
charge, which can introduce other

The operating voltage limits are shown
in the table on page 14. The voltage
applied to the motor terminals must
always be within these table limits.
The maximum allowable voltage
unbalance for 3-phase compressors
is 2%. Voltage unbalance causes high

% VOLTAGE UNBALANCE:

problems. A non-return valve in the
discharge line is required and special
care should be taken when designing
the discharge line.)

« Reduce air flow to condensers.

Other problems can also occur when
the compressor is operating at low
ambient temperature. During shut
down periods, liquid refrigerant can
migrate to a cold compressor.

For such conditions a belt-type
crankcase  heater is  strongly
recommended.

Notethatwith 100% suctiongascooled
motors, Danfoss MPZ compressors can
be externally insulated.

Refer to section "Liquid refrigerant
migration & charge limits" for more
details.

current draw on one or more phases,
which in turn leads to overheating and
possible motor damage.

Voltage unbalance is given by the
formula:

|VAVG -Vi1-2 |+|VAVG -Vi1-3 |+|VAVG -V2-3 |

x 100

Vavg = Mean voltage of phases 1,2 and 3
V1-2 =Voltage between phases 1 and 2

There may be no more than 12 starts
per hour (6 when a soft start accessory
is used). A higher number reduces the
service life of the motor-compressor
unit. If necessary, use an anti-short-
cycle timer in the control circuit.

A time-out of three minutes is
recommended. The system must be

2 xVave

V1-3 =Voltage between phases 1 and 3
V2-3 =Voltage between phases 2 and 3

designed in such a way to guarantee a
minimum compressor running time in
order to provide proper oil return and
sufficient motor cooling after starting.

Note that the oil return rate varies as a
function of the system design.
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SYSTEM DESIGN RECOMMENDATIONS

Liquid refrigerant control
and charge limits

Off-cycle migration

Liquid floodback during
operation

Refrigeration compressors are basi-
cally designed as gas compressors.
Depending on the compressor de-
sign and operating conditions, most
compressors can also handle a limited
amount of liquid refrigerant. Danfoss
MPZ compressors have a large internal
volume and can therefore handle rela-
tively large amounts of liquid refriger-
ant without major problems. However
even when a compressor can handle
liquid refrigerant, this will not be fa-
vourable to its service life. Liquid re-

During system standstill and after
pressure equalisation, refrigerant will
condense in the coldest part of the
system. The compressor can easily
be the coldest spot, for example
when it is placed outside in low
ambient temperatures. After a while,
the full system refrigerant charge
can condense in the compressor
crankcase. If the entire system is at a
uniform temperature and there are
no obstructions to vapor flow during
the off cycle the refrigerant charge
will slowly migrate to the compressor
because of the solubility of refrigerant
in the oil. If other system components
are located at a higher level, this
process can be even faster because
gravity will assist the liquid refrigerant
to flow back to the compressor. When
the compressor is started, the pressure
in the crankcase decreases rapidly.

During normal and stable system
operation, refrigerant will leave the
evaporator in a superheated condition
and enter the compressor as a
superheated vapour.

Normal  superheat  values at
compressor suction are 5 to 30 K.
However the refrigerant leaving the
evaporator can contain an amount
of liquid refrigerant due to different
reasons:

- wrong dimensioning, wrong setting
or malfunction of expansion device

frigerant can dilute the oil, wash oil out
of bearings and result in high oil carry
over, resulting in loss of oil from the
sump. Good system design can limit
the amount of liquid refrigerant in the
compressor, which will have a positive
effect on the compressor service life.

Liquid refrigerant can enter a com-
pressor in different ways, with differ-
ent effects on the compressor.

At lower pressures the oil holds less
refrigerant, and as a result part of the
refrigerant will violently evaporate
from the oil, causing the oil to foam.
This process is often called “boiling".

The negative effects of migration on
the compressor are:

- oil dilution by liquid refrigerant

- oil foam, transported by refrigerant
gas and discharged into the system,
causing loss of oil and in extreme
situations risk for oil slugging

« in extreme situations with high
system refrigerant charge, liquid
slugging could occur (liquid entering
the compressor cylinder).

- evaporator fan failure or blocked air
filters.

In these situations, liquid refrigerant
will continuously enter the
compressor.

The negative effects from continuous
liquid floodback are:

« permanent oil dilution

« in extreme situations with high
system refrigerant charge and large
amounts of floodback, liquid slugging
could occur.
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SYSTEM DESIGN RECOMMENDATIONS

Liquid floodback at change

over cycles in reversible
heat pumps

Crankcase heater

Liquid line solenoid valve &

pump-down

Suction accumulator

In heat pumps, change over from
cooling to heating cycles, defrost and
low load short cycles may lead to liquid
refrigerant floodback or saturated
refrigerant return conditions.

Tests must be conducted to ensure
that the appropriate oil temperature
is maintained under all ambient
conditions.

According our standard recom-
mendation oil temperature has to be
maintained 10K above the saturated
LP temperature of the refrigerant.

Under extreme conditions such as
very low ambient temperature a belt
type crankcase heater could be used.
The belts crankcase heater must be
positioned on the compressor shell
as close as possible to the oil sump to
ensure good heat transfer to the oil.

Belt crankcase heaters are not self-
regulating. Control must be applied
to energise the belt heater once
the compressor has been stopped
and then to de-energise it while the

The negative effects are:

« oil dilution

« in extreme situations with high
system refrigerant charge and large
amounts of floodback, liquid slugging
could appear.

compressor is running. The belt heater
must be energised 12 hours before
restarting the compressor following
an extended shutdown period.

If the crankcase heater is not able to
maintain the oil temperature at 10 K
above the saturated LP temperature
of the refrigerant during off cycles
or if repetitive floodback is present,
a Liquid Line Solenoid Valve (LLSV)
+ pump-down cycle is required,
possibly in conjunction with a suction
accumulator.

The use of the trickle circuit wiring
is allowed on single phase MPZ
compressors. This specific wiring
allows heating of the compressor
during off period, feeding the auxiliary
winding through the “trickle” capacitor
with a small current.

Standard wiring Trickle wiring
Frequency Models Permanent capacitor Trickle capacitor Additional capacitor
(pf) (pf) (pf)
230V | MPZ038-048-054 40 30 10
50Hz | MPZ061-068 45 35 10
208-230V | MPZ038-048-054 40 25 15
60Hz | MPZ061-068 45 25 20

In refrigeration applications, the Liquid
Line Solenoid Valve (LLSV) is highly
recommended. During the off-cycle,
the LLSV isolates the liquid charge in
the condenser side, thus preventing
refrigerant  transfer or excessive
migration of refrigerant into the
compressor. Furthermore, when using

A suction accumulator  offers
considerable  protection  against
refrigerant floodback at start-up,
during operation and in hot gas
defrost systems.

accumulator  must
in accordance with

The suction
be selected

a LLSV in conjunction with a pump-
down cycle, the quantity of refrigerant
in the low-pressure side of the system
will be reduced.

A pump-down cycle design is required
when evaporators are fitted with
electric defrost heaters.

the accumulator manufacturer
recommendations. As a general rule,
Danfoss recommends to size the
accumulator for at least 50% of the
total system charge. Tests however
must be conducted to determine the
optimal size.
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SOUND AND VIBRATION MANAGEMENT

Sound

Vibrations

Running compressors vibrate and
generate refrigerant gas pulsations.
These vibrations, when coupled to
ambient air, are heard as sound. Those
vibrations and pulsations conducted
through connecting tubing as well as
thevibrationsreachingthe compressor
feet continue to other parts of the
system and structure where they may
also generate sound.

Danfoss MPZ compressors are 100%
suction gas cooled, and require
no body cooling, thus they can
be insulated. For inside mounted
compressors, sound insulation of the
enclosed location of the compressor
is an alternative to sound insulation of
the compressor.

For treatment of vibration please refer
to the next section.

Sound power level at 50 Hz Sound power level at 60 Hz
dB(A) dB(A)
MPZ038 Al 74
MPZ048 68 71
MPZ054 68 71
MPZ061 68 71
MPZ068 68 Al

Sound power level for Danfoss MPZ with R404A, motor code 4, Te =-10°C, TC = 45°C

There are best practises to check
whether vibration paths are designed
in the best possible way.

Grommets: the mounting grommets
delivered with the compressor
should always be used. They reduce
the vibration transmitted by the
compressor mounting feet to the base
frame.

The compressor should never be
directly mounted to the base frame
without the grommets, otherwise
high vibration transmission will occur
and the compressor service life will be
reduced.

The base on which the compressor
is mounted should be sufficiently
rigid and well connected to the main
frame of the application to ensure
the full effectiveness of the mounting
grommets.

Tubes: suction and discharge lines
must have adequate flexibility in 3
planes. Eventually vibration absorbers
may be required. Take care that

the tubes are correctly formed and
located in front of the connector
before fitting to avoid any constraint
on the compressor. Using a shock loop
with a generous bending diameteris a
good means of vibration transmission
through the piping. Soft copper tubing
and smaller diameter tubing should
be used to make smooth flexible
connections.

Care must be taken to avoid tubing
having resonant frequencies close to
those of the compressor frequency.

Vibration is also transmitted by
refrigerant gas pulsation. Danfoss MPZ
compressors have built in mufflers to
reduce this vibration.

Note: MPZ compressors have been
designed and qualified for stationary
equipment used in refrigeration
applications.

Danfoss doesn't warrant these
compressors for use in mobile
applications, such as trucks, busses,
railways, subways, etc...
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INSTALLATION AND SERVICE

System cleanliness

Compressor handling,
mounting and

connection to the system

Compressor handling

Compressor mounting

Compressor connection to
the system

System contamination is one of the
main factors affecting equipment
reliability and compressor service life.

Therefore it is important to
ensure system cleanliness when
manufacturing a refrigeration system.
During the manufacturing process,
system contamination can be caused
by:

« Brazing and welding oxides

« Filings and particles from

removing burrs from pipe-work

« Brazing flux

+ Moisture and air.

Only use clean and dehydrated
refrigeration grade copper tubes and
silver alloy brazing material. Clean
all parts before brazing and always

Danfoss MPZ compressorsare provided
with a lifting lug. This lug should
always be used to lift the compressor.
Once the compressor is installed, the
compressor lifting lug should never be

Mount the compressor on a horizontal
plane with a maximum slope of 3
degrees. All compressors are supplied
with four rubber mounting grommets,
each complete with metal sleeves and
nuts and bolts. Refer to the outline
drawings on page 10.

New compressors have a protective
nitrogen holding charge. The suction
and discharge caps should only be
removed just before connecting the
compressor to the installation to
avoid air and moisture entering the
compressor.

Whenever possible the compressor
must be the last component to be
integrated in the system. When all
brazing is finished and when the total

purge nitrogen or CO, through the
pipes during brazing to prevent
oxidation. If flux is used, take every
precaution to prevent the leakage of
flux into the piping. The use of gas flux
core or flux coated braze wire or rod
instead of brush applied paste flux is
strongly recommended. Do not drill
holes (e.g. for schrader valves) in parts
of the installation that are already
completed, when filings and burrs can
not be removed. Carefully follow the
instructions below regarding brazing,
mounting, leak detection, pressure test
and moisture removal. All installation
and service work shall only be done
by qualified personnel respecting all
procedures and using tools (charging
systems, tubes, vacuum pump, etc.)
dedicated for the refrigerant used.

used to lift the complete installation.
Keep the compressor in an upright
position  during  shipping and
handling.

These grommets largely attenuate
the compressor vibration transmitted
to the base frame. The compressor
must always be mounted with these
grommets. Recommended mounting
torque: 12- 18 Nm.

system is ready, the compressor caps
can be removed and the compressor
can be connected to the system with a
minimum exposure to ambient air.

In this situation nitrogen or CO, must
be purged through the compressor
via the process tube to prevent air
and moisture ingress. Purging must
start when the caps are removed
and maintained during the brazing
process.
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INSTALLATION AND SERVICE

System pressure test

Leak detection

Vacuum pull-down
moisture removal

It is recommended that an inert gas
such as nitrogen be used for pressure
testing. Always use the appropriate
pressure regulator with gas cylinders.
Any attempt to use a high pressure
gaz supply without a suitable pressure
regulator can lead to personal injury or
death as well as system damage. Dry
air may also be used but care should be

Perform a leak detection test on
the complete system by means
of electronic detector after circuit
pressurization with nitrogen and
R404A.

The low side test pressure must not
exceed 25 bar(g). Should a leak be
discovered, proceed with repair steps
and repeat the leak detection.

It is forbidden to use other gasses
such as oxygen, dry air or acetylene as
these gasses can form an inflammable

Moisture  obstructs the proper
functioning of the compressor and the
refrigeration system.

Air and moisture reduce service life
and increase condensing pressure,
and cause excessively high discharge
temperatures, which can destroy
the lubricating properties of the oil.
Air and moisture also increase the
risk of acid formation, giving rise to
copper plating. All these phenomena
can cause mechanical and electrical
compressor failure.

taken since it can form an inflammable
mixture with the compressor oil. When
performing a system pressure test, the
maximum allowed pressure for the
different components should not be
exceeded.

For Danfoss MPZ compressors the
maximum test pressure is 25 bar(qg).

mixture. Never use CFC or HCFC
refrigerants for leak detection of HFC
systems.

Note 1: Leak detection with refrigerant
may not be allowed in some countries.
Check local regulations.

Note 2: Leak detecting additives shall
not be used as they may affect the
lubricant properties.

Warranty may be voided if leak
detecting additives have been used.

To eliminate these factors, a vacuum
pull-down according to the procedure
below is recommended:

1. Whenever possible (if valves are
present) the compressor must be kept
isolated from the system.

2, After the leak detection, the system
must be pulled-down under a vacuum
of 500 microns (0.67 mbar). A two
stage vacuum pump shall be used
with a capacity appropriate to the
system volume. It is recommended
to use connection lines with a large
diameter and to connect these to the
3/8" process tube connection.
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INSTALLATION AND SERVICE

Refrigerant charging

Oil sight glass

Suction gas superheat

3. When the vacuum level of 500
micron is reached, the system must
be isolated from the vacuum pump.
Wait 30 minutes during which the
system pressure should not rise.
When the pressure rapidly increases,
the system is not leak tight. A new
leak detection must be performed
and the vacuum  pull-down
procedure should be restarted from
step 1. When the pressure slowly
increases, this indicates the presence
of moisture. In this case step 2 and 3
should be repeated.

4. If suction and discharge line valves
are used, connect the compressor to
the system by opening the valves.

"Near-azeotropic" refrigerant mixtures
such as R404A must always be charged
in liquid phase. For the initial charge,
the compressor must not run. Charge
refrigerant as close as possible to the
nominal system charge before starting
the compressor. Then slowly add
refrigerant in the liquid phase, on the
low pressuresideasfarawayas possible
from the running compressor.

Standard MPZ compressors are
delivered without oil sight glass. The
sight glass can be omitted in most
OEM applications which have run
approval tests to ensure correct oil
and refrigerant circulation.

However, the capacity of the MPZ
range offers the possibility to use them
in locally constructed refrigeration

The minimum suction gas superheat
measured on the suction tube 20 cm
far from the compressor body is 8K.
Lower superheat values increase the
risk of unwanted liquid floodback to
the compressor.

For very low superheat values an
electronically controlled expansion
valve is recommended.

5. Break the vacuum with nitrogen or
the final refrigerant.

6. Repeat step 2 and 3 on the total
system. At commissioning, system
moisture content may be up to 100
ppm. During operation the filter drier
must reduce this to a level < 20 ppm.

Warning : do not use a megohmmeter
or apply power to the compressor
while it is under vacuum, as this may
cause motor winding damage. Never
run the compressor under vacuum as
it may cause compressor motor burn-
out.

The refrigerant charge quantity must
be suitable forboth winterand summer
operation. Refer also to section
"Protection against flooded starts
and liquid floodback" for information
about refrigerant charge limits.

Warning: when a liquid line solenoid
valve is used, the vacuum in the low
pressure side must be broken before
applying power to the system.

applications with remote evaporators,
oil separator and suction accumulator.
In such case, the MPZ with optional
sight glass allows for verification of
the circuit after commissioning and
during maintenance.

The oil sight glass is welded in the
compressor shell. It does not allow for
any other connections.

High superheat can be accepted but in
these cases, tests have to be performed
to check that the maximum discharge
temperature of 130°C will not be
exceeded. Note that high superheat
values decrease the compressor
application envelope and system
performance.
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ORDERING INFORMATION AND PACKAGING

Ordering - Code no.
. Motor voltage code
Slngle pack Compressor Desian 1 \ 3 | 4 | 5
model 9 Nominal voltage
460/3/60
208-230/1/60 | 200-230/3/60 400/3/50 230/1/50
MPZ038 Standard 120F0093 120F0118 120F0047 120F0143
Sight Glass 120F0098 120F0123 120F0052 120F0148
MPZ048 Standard 120F0094 120F0119 120F0048 120F0144
Sight Glass 120F0099 120F0124 120F0053 120F0149
MPZ054 Standard 120F0095 120F0120 120F0049 120F0145
Sight Glass 120F0100 120F0125 120F0054 120F0150
MPZ061 Standard 120F0096 120F0121 120F0050 120F0146
Sight Glass 120F0101 120F0126 120F0055 120F0151
MPZ068 Standard 120F0097 120F0122 120F0051 120F0147
Sight Glass 120F0102 120F0127 120F0056 120F0152
Ordering - Code no.
R Motor voltage code
Industrial pack Compressor e 1 \ 3 \ 4 \ 5
model Nominal voltage
460/3/60
208-230/1/60 | 200-230/3/60 400/3/50 230/1/50
MPZ038 Standard 120F0103 120F0128 120F0057 120F0153
Sight Glass 120F0108 120F0133 120F0062 120F0158
MPZ048 Standard 120F0104 120F0129 120F0058 120F0154
Sight Glass 120F0109 120F0134 120F0063 120F0159
MPZ054 Standard 120F0105 120F0130 120F0059 120F0155
Sight Glass 120F0110 120F0135 120F0064 120F0160
MPZ061 Standard 120F0106 120F0131 120F0060 120F0156
Sight Glass 120F0111 120F0136 120F0065 120F0161
MPZ068 Standard 120F0107 120F0132 120F0061 120F0157
Sight Glass 120F0112 120F0137 120F0066 120F0162
Packaging
Single pack Multipack Industrial pack
Model Dimen- Gross Dimen- Gross q Dimen- Gross ;
sions weight Nbr sions weight sti::alzilrc\ Nbr sions weight stsatcaI:ilrc\
(mm) (kg) (mm) (kg) Z (mm) (kg) 5
MPZ038
MPZ048 385 26.3 1150 223 1150 317
X X X
MPZ054 280 8 800 4 12 800 4
X X X
MPZ061 360 510 520
26.9 227 323
MPZ068
Single pack: One compressor in a cardboard box.
Multipack: A full pallet of single packs.
Industrial pack: A full pallet of unpacked compressors.
Nbr: Number of compressors per pallet.
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The Danfoss product range for the
refrigeration and air conditioning industry

Danfoss Refrigeration & Air Conditioning is We focus on our core business of making
a worldwide manufacturer with a leading quality products, components and systems
position in industrial, commercial and that enhance performance and reduce
supermarket refrigeration as well as air total life cycle costs — the key to major
conditioning and climate solutions. savings.

Controls for Controls for Electronic Controls &
Commercial Refrigeration Industrial Refrigeration Sensors

Industrial Automation Household Compressors

Sub-Assemblies Thermostats Brazed plate
heat exchanger

We are offering a single source for one of the widest ranges of innovative refrigeration
and air conditioning components and systems in the world. And, we back technical
solutions with business solution to help your company reduce costs,

streamline processes and achieve your business goals.

Danfoss A/S « www.danfoss.com

Danfoss Commercial Compressors http://cc.danfoss.com

Danfoss can accept no responsibility for possible errors in catalogues, brochures and other printed material. Danfoss reserves the right to alter its products without notice. This also applies to products
already on order provided that such alterations can be made without subsequential changes being necessary in specifications already agreed.
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MW aneurop

RECIPROCATING COMPRESSORS

Maneurop® reciprocating compressors
MT/MTZ 50 - 60 Hz
R-22, R-407C, R-134a, R-404A / R-507A
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MANEUROP® RECIPROCATING COMPRESSORS

Maneurop® reciprocating compres-
sors from Danfoss Commercial Com-
pressors are specially designed for
applications with a wide range of
operating conditions. All components
are of high quality and precision in
order to assure a long product life.

Maneurop® MT and MTZ series com-
pressors are of the hermetic reciproca-
ting type and are designed for medium
and high evaporating temperature
applications.

@G www.famcocorp.com
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The compressor design allows for the
motor to be 100% suction-gas cooled.

The positive benefits of internal motor
protection, high efficiency circular valve
design and high torque motors provide
for a quality installation.

The MT series is designed for use with
the “traditional” R-22 refrigerant, using
Danfoss mineral oil 160P as lubricant.
The MT series can also be applied with
several R-22 based refrigerant blends
(substitute refrigerants), using 160 ABM
alkylbenzene as lubricant. The MTZ se-
ries is specifically designed for use with
the HFC refrigerants R-407C, R-134a, R-
404A, and R-507A, using 160PZ polyes-
ter oil as lubricant.

MTZ compressors can be used in new
installations and also to replace Maneu-
rop® MTE compressors in existing instal-
lations.

MT and MTZ compressors have a lar-
ge internal free volume that protects
against the risk of liquid hammering
when liquid refrigerant enters the com-
pressor.

MT and MTZ compressors are fully suc-
tion-gas cooled. This means that no ad-
ditional compressor cooling is required
and allows the compressors to be in-
sulated with acoustic jackets to obtain
lower sound levels, without the risk of
the compressor overheating.

MT and MTZ compressors are availa-
ble in 26 different models with displa-
cement ranging from 231 to 4142 cfh.
Seven different motor voltage ranges
are available for single and three phase
power supplies at 50 and 60 Hz. Most
compressors exist in two versions:

- standard version

- VE version (oil equalization + oil sight

glass).
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COMPRESSOR MODEL DESIGNATION

Code numbers
(for ordering)

MT

Compressor J

type

|G
[

Polyolester oil

Motor power

I_ Packaging type

I: Single pack

M: Industrial pack
(see page 32, 33, 34)

| Oil equalization port
and threaded sight glass

Motor voltage code

(divide by 12 to convert to HP) (see below)
Available code numbers are listed on pages 32-33
Compressor reference
(indicated on the MT Z 64 H ﬂ B VE -
compressor nameplate)
Compressor type Option code
Oil equalization port
and sight glass
Polyolester oil
| Generation index
Motor voltage code
Motorpower — |
(divide by 12 to convert to HP) 1: 208-230V /1 ph /60 Hz
3: 200-230V /3 ph/60Hz
4: 400V /3 ph/50Hz
460V /3 ph /60 Hz
5. 230V/1ph/50Hz
. 6: 230V /3 ph/50Hz
Displacement code 7: 500V /3 ph /50 Hz
(see page 5) 575V /3 ph /60 Hz
9: 380V /3 ph/60Hz
Versions S version (standard) VE version (optional)
Models Oil sight glass OiLig::I‘::i:i:ri‘on Oil sight glass Oi:xe,:::Ici:ia;:‘on
MT/MTZ018-040 (1 cyl.) - = threaded 3/8"flare
MT/MTZ044-081 (2 cyl.) = = threaded 3/8"flare
MT/MTZ100-160 (4 cyl.) brazed = threaded 3/8"flare
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SPECIFICATIONS
Technical specifications
Displacement 2l N.et Available motor voltage codes
Compressor cyl. | charge | weight
model Code | in3/rev 3 6‘:2 :rt)m number oz Ibs 1 3 4 5 6 7 9
MT/MTZ018 JA 1.84 231 1 32 46 [ J [ [ [ ] @] - -
MT/MTZ022 | JC 2.33 291 1 32 46 () () () [ ) () S (]
MT/MTZ028 JE 293 367 1 32 51 o [ [ J [ [ J - [ ]
MT/MTZ032 JF 3.29 411 1 32 53 o () [ J [ [ J @)
MT/MTZ036 JG 3.69 461 1 32 55 [ [ ([ [ [ J ®
MT/MTZ040 JH 4.14 518 1 32 57 ([ [ ] [ ] - [ - -
MT/MTZ044 HJ 4.65 581 2 61 77 o [ [ J - [ J [ J [ ]
MT/MTZ045 HJ) 4.65 581 2 61 77 - [ J [ - - - -
MT/MTZ050 HK 5.23 653 2 61 77 [ J [ [ J [ [ J [ J ®
MT/MTZ051 HK 5.23 653 2 61 77 = ® ® = = = =
MT/MTZ056 HL 5.87 733 2 61 82 o [ [ J - [ J [ J [ ]
MT/MTZ057 HL 5.87 733 2 61 82 - [ J [ - - - -
MT/MTZ064 HM 6.57 822 2 61 82 [ J [ [ J - [ J - [ ]
MT/MTZ065 HM 6.57 822 2 61 82 = () [ ) - - - -
MT/MTZ072 HN 7.38 922 2 61 88 - [ J [ - [ J - ([
MT/MTZ073 HN 7.38 922 2 61 88 - [ J ([ - - - -
MT/MTZ080 HP 8.29 1036 2 61 88 - [ [ J - [ J - [ ]
MT/MTZ081 HP 8.29 1036 2 61 88 = [ ) [ ) - - - -
MT/MTZ100 HS 10.45 1306 4 132 132 - [ [ - [ J [ J (]
MT/MTZ125 HU 13.15 1643 4 132 141 = ([ ) ([ - [ J [ J O
MT/MTZ144 HV 14.76 1845 4 132 148 - [ [ - [ J [ J [ ]
MT/MTZ160 HW 16.57 2071 4 132 152 = ([ ([ - [ J [ J [
® Available in MT and MTZ O Available in MTZ only
Approvals e th et o Gshon 14 on the prdoc
and certificates and ce)llftiﬁcates http://wwv;/.danfoss.com/odsg
g N - E All models
(European Directive) 0062
oL . . \ All 60 Hz models
(Underwriters Laboratories) C us
CCC (China Compulsory Depending on the model and motor
Product Certification) voltage code.
Gost Depending on the model and voltage
certificate (for Russia) code.
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SPECIFICATIONS
Nominal performance data for R-404A and R-22
_ Refrigeration
50 Hz, EN12900 ratings 50 Hz, ARl ratings 60 Hz, ARl ratings
To=14°F,Tc=113°F, SC=0F, SH=18°F To = 20°F, Tc = 120°F, SC = 0°F, SH = 20°F To = 20°F, Tc = 120°F, SC = 0°F, SH = 20°F
Compressor
model Coolil?tg I.’owetr C}Jrre:t EER. Coolir}tg I.’owetr C}Jrre:t EER. Coolir.mtg I?owetr C.urre:t EER.
capacr npu Inpu capacr Inpu npu I n n
srom | kw | A |5 SGrun | N | A | BTUMWR Biom | kw | A | BTU/MWh

MTZ018-4* 6500 1.21 2.73 540 7070 1.31 2.86 540 8980 1.76 2.86 5.09
MTZ022-4 8950 1.48 3.06 6.04 9665 1.62 3.24 5.96 12300 2.05 3.27 6.00
MTZ028-4* 11700 1.96 4.04 5.98 12600 2.14 4.30 5.88 15980 2.68 4.23 5.95
MTZ032-4* 13600 2.16 4.25 6.28 14550 237 4.56 6.15 17450 2.98 4.56 5.85
MTZ036-4¢ 15950 2.58 4.95 6.18 17400 2.83 533 6.02 20150 3.33 5.09 6.04
MTZ040-4* 18200 2.95 5.87 6.18 19400 3.24 6.29 5.97 23000 3.76 5.88 6.11
MTZ044-4 17600 3.16 6.37 5.57 18900 343 6.66 5.51 24250 4.18 6.58 5.79
MTZ045-4% 18350 2.77 535 6.59 19750 3.02 5.67 6.53 24250 3.85 5.85 6.30
MTZ050-4 27000 3.61 6.53 5.81 22470 3.92 6.92 5.73 28300 4.82 7.04 5.87
MTZ051-4* 21380 3.22 5.95 6.63 22880 3.50 6.33 6.54 28550 4.42 6.53 6.46
MTZ056-4 23900 4.00 7.07 5.98 25600 4.38 7.57 5.85 31800 544 7.80 5.84
MTZ057-4% 22900 3.51 6.83 6.52 24750 3.85 7.25 6.43 32400 4.98 7.52 6.50
MTZ064-4 27760 4.54 8.30 6.11 29700 4.96 8.84 5.99 36730 6.11 8.98 5.91
MTZ065-4* 27250 4.20 7.82 6.49 29340 4.60 8.35 6.37 36000 5.67 8.31 6.35
MTZ072-4 31250 4.99 8.64 6.28 33330 545 9.28 6.11 40470 6.91 9.76 5.85
MTZ073-4* 30460 4.69 8.95 6.49 32680 5.11 9.50 6.39 40850 6.53 9.73 6.25
MTZ080-4 35930 5.84 10.12 6.15 38250 6.38 10.87 5.99 45760 8.03 11.35 5.70
MTZ081-4* 35750 5.61 10.20 6.39 38780 6.14 10.94 6.22 46450 7.81 11.35 5.94
MTZ100-4¢ 41940 6.76 12.21 6.22 44500 7.35 12.94 6.11 52850 8.72 12.79 6.06
MTZ125-4* 53650 8.44 13.79 6.35 57380 9.21 14.86 6.22 68200 11.37 15.41 6.00
MTZ144-4¢ 63150 9.78 16.29 6.45 67240 10.65 17.47 6.31 80350 12.99 17.93 6.18
MTZ160-4¢ 69350 11.08 18.26 6.25 73970 12.09 19.64 6.11 87300 14.73 20.17 5.92

* 50 Hz, EN12900 data for indicated models are ASERCOM certified

R-404A data are also valid for refrigerant R-507A

_ Refrigeration Air Conditioning
50 Hz, EN12900 ratings 50 Hz, ARl ratings 60 Hz, ARl ratings
To=14°F Tc=113°F, SC=0F SH=18°F To = +45°F, Tc = 130°F, SC = 15°F, SH = 20°F To = +45°F, Tc = 130°F, SC = 15°F, SH = 20°F
Compressor
model Coolil?g I?ower C.urrent EER. Coolir]g I.’ower C}|rrent EER. Coolir)g I_’ower C}Jrrent EER.
capacity | input input W/W capacity | input input BTU/Wh capacity | input input BTU/Wh
BTU/h kw A BTU/h kW A BTU/h kW A

MTO018-4 5770 1.00 2.27 5.77 13250 1.45 2.73 9.16 15900 1.74 2.73 9.16
MT022-4 8500 1.29 2.55 6.63 18305 1.89 3.31 9.69 22000 2.27 3.31 9.69
MT028-4 12750 1.81 3.59 7.04 25200 2.55 4.56 9.87 30200 3.06 4.56 9.87
MT032-4 13500 2.11 3.73 6.39 27500 2.98 4.97 9.22 33000 3.58 4.97 9.22
MT036-4 16400 2.35 4.30 6.97 31650 3.37 5.77 9.38 38000 4.05 5.77 9.38
MT040-4 17800 2.67 4.86 6.66 35800 3.86 6.47 9.27 42900 4.63 6.47 9.27
MT044-4 18100 2.72 6.03 6.66 37700 3.89 7.37 9.69 45200 4.66 7.37 9.69
MTO045-4 16600 246 5.02 6.76 35900 3.53 6.37 10.17 44000 4.32 6.42 10.18
MTO050-4 19850 2.95 5.22 6.73 42100 4.32 8.46 9.74 50500 5.18 8.46 9.74
MTO51-4 20050 2.94 5.53 6.83 41800 4.19 7.20 9.97 50200 5.04 7.26 9.95
MTO056-4 23300 344 6.21 6.80 47000 5.04 10.27 9.32 56400 6.05 10.27 9.32
MTO057-4 22000 3.18 6.39 6.93 47000 4.58 8.19 10.24 56400 5.58 8.23 10.10
MT064-4 26100 3.89 7.06 6.69 54000 5.66 9.54 9.53 64800 6.80 9.54 9.53
MT065-4 26470 3.64 7.03 7.27 53700 5.27 9.16 10.18 64400 6.32 9.33 10.18
MT072-4 29100 4.29 7.58 6.80 58500 6.31 10.54 9.26 70200 7.57 10.54 9.26
MT073-4 29750 4.19 8.48 7.10 62100 6.12 10.98 10.15 74600 7.33 10.77 10.16
MT080-4 33200 4.84 8.24 6.86 66700 7.13 11.58 9.36 80000 8.55 11.58 9.36
MTO081-4 35380 4.89 9.52 7.24 70800 7.08 12.48 9.99 85000 8.50 12.34 10.00
MT100-4 38700 5.79 11.82 6.69 79900 7.98 14.59 10.00 95900 9.58 14.59 10.00
MT125-4 52100 7.55 12.28 6.90 103900 10.66 17.37 9.74 124700 12.80 17.37 9.74
MT144-4 59000 8.47 17.06 6.97 117300 11.95 22.75 9.80 140700 14.35 22.75 9.80
MT160-4 65540 9.49 16.81 6.90 130700 13.40 22.16 9.75 156900 16.08 22.16 9.75

To: Evaporating temperature at dew point (saturated suction temperature)
Tc: Condensing temperature at dew point (saturated discharge temperature)
SC: Subcooling,
G)www.famcocorp.com P
. (1) Tel:olI-F Acooo 9 (@S
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ARI capacity and power input data are +/- 5%

ASERCOM: Association of European Refrigeration Compressor and

Controls Manufacturers
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SPECIFICATIONS
Nominal performance data for R-407C and R-134a

_ Air Conditioning

50 Hz, EN12900 ratings 50 Hz, ARl ratings 60 Hz, ARl ratings
To = +45°F, Tc = 130°F, SC = 15°F, SH = 20°F To = +45°F, Tc = 130°F, SC = 15°F, SH = 20°F To = +45°F, Tc = 130°F, SC = 15°F, SH = 20°F
Compressor
model Coolir.ltg I"owetr C.urrert\t EER. Coolir‘\tg I?owetr C.urre:t EER. Coolir‘\tg I?owetr C}lrrertit EER.
capaci inpu inpu capaci inpu inpu capaci inpu inpu
BrUh | kw n | BTuwh | RO | A | BTUwh | BROn | kw A | BTUMWh

MTZ018-4* 11850 1.27 2.73 9.32 13150 1.38 2.86 9.53 17250 1.73 2.82 9.98
MTZ022-4* 15540 1.71 3.27 9.12 17140 1.86 3.47 9.23 21450 2.26 3.45 9.48
MTZ028-4* 20080 2.17 4.30 9.29 22340 2.36 4.57 9.45 28070 2.82 441 9.93

MTZ032-4* 22700 243 4.57 9.36 25030 2.65 4.90 9.43 30702 3.20 4.80 9.61
MTZ036-4* 25650 2.93 5.58 8.74 28280 3.21 5.99 8.82 34120 3.90 5.78 8.74
MTZ040-4* 29580 3.40 6.46 8.71 32720 3.71 6.92 8.81 40030 4.46 6.69 8.98
MTZ044-4 30530 3.34 6.10 9.12 33710 3.63 6.49 9.27 43030 4.36 6.84 9.85
MTZ045-4* 31180 3.12 5.84 10.01 34490 3.38 6.18 10.21 43480 4.25 6.34 10.23
MTZ050-4 34800 3.79 6.90 9.19 38490 4.11 7.34 9.34 48150 4.95 7.33 9.72
MTZ051-4* 35590 3.69 6.51 9.66 39380 4.01 6.95 9.82 48190 4.87 7.06 9.89
MTZ056-4 39960 4.32 7.85 9.26 44190 4.69 8.36 9.42 54370 5.66 8.41 9.60
MTZ057-4* 39900 4.02 7.45 9.90 44400 4.37 7.91 10.16 54880 5.40 8.03 10.15
MTZ064-4 45010 4.84 8.79 9.29 49830 5.26 9.35 9.47 60450 6.35 9.47 9.50
MTZ065-4* 45630 4.61 8.35 9.90 50720 5.02 8.91 10.10 61750 6.14 9.01 10.05

MTZ072-4 50540 5.50 9.81 9.19 55940 5.97 10.48 9.36 67930 7.21 10.78 9.41
MTZ073-4* 52230 5.42 9.85 9.66 58230 5.87 10.48 9.91 70970 7.30 10.61 9.72
MTZ080-4 57204 6.29 11.02 9.08 63280 6.83 11.83 9.25 76910 8.24 12.35 9.33
MTZ081-4* 59360 6.29 11.31 9.43 66010 6.83 12.08 9.67 78100 8.24 11.99 9.47
MTZ100-4* 69940 7.38 13.05 9.49 77520 8.00 13.83 9.69 96380 9.86 14.22 9.77
MTZ125-4* 91880 9.48 15.14 9.70 101740 | 10.32 16.28 9.85 121650 | 12.83 18.07 9.47
MTZ144-4* 101670 | 10.68 17.55 9.53 112940 | 11.59 18.80 9.74 139680 | 14.42 19.81 9.68
MTZ160-4* 116420 | 12.40 20.08 9.39 129160 | 13.46 21.50 9.59 154430 | 16.64 22.46 9.27

* 50 Hz, EN12900 data for indicated models are ASERCOM certified

_ Air Conditioning

50 Hz, EN12900 ratings 50 Hz, ARl ratings 60 Hz, ARl ratings
To=41°FTc=122°F,SC=0°F, SH=18°F To = +45°F, Tc = 130°F, SC = 15°F, SH = 20°F To = +45°F, Tc = 130°F, SC = 15°F, SH = 20°F
Compressor
model Coolir)tg I?owetr C}lrre|t1t EER. Coolil:ltg I-:'owetr C}lrre:t EER. Coolir.\tg I?owetr C.urrert\t EER.
capaci inpu inpu capaci inpu inpu capaci inpu inpu
BTUh | kW n | BTuwh | TRDY T w A | BTUwh TR | A | BTUMWA
MTZ018-4 7890 0.92 2.12 8.57 8710 0.99 2.19 8.81 11200 1.22 2.09 9.20
MTZ022-4 10250 1.11 242 9.22 11440 1.20 2.51 9.56 14860 1.54 2.56 9.63
MTZ028-4 12740 1.41 3.18 9.05 14380 1.53 3.30 9.40 19260 2.04 3.37 9.43
MTZ032-4 14990 1.74 3.80 8.61 16910 1.87 3.94 9.03 20940 2.39 3.89 8.76
MTZ036-4 18240 1.97 3.88 9.26 20490 2.13 4.09 9.60 24490 2.75 4.20 8.91
MTZ040-4 19470 2.15 4.58 9.08 27860 2.33 4.89 9.36 27870 3.08 4.72 9.03
MTZ044-4 20900 2.36 5.51 8.88 23460 2.52 5.65 9.29 29850 3.14 5.47 9.51
MTZ045-4 20800 2.06 4.56 10.11 23390 2.22 4.73 10.53 30120 2.84 4.70 10.59
MTZ050-4 24490 2.68 5.33 9.12 27560 2.88 5.50 9.57 34460 3.60 5.36 9.57
MTZ051-4 24280 2.44 5.02 9.96 27360 2.63 5.20 10.39 34530 3.29 5.33 10.48
MTZ056-4 27460 2.99 5.61 9.19 30980 3.21 5.83 9.63 38010 3.95 5.92 9.62
MTZ057-4 26230 2.62 5.93 10.01 29780 2.84 6.17 10.47 38870 3.82 6.37 10.16
MTZ064-4 31280 3.36 6.66 9.32 35350 3.62 6.96 9.77 45290 4.68 7.11 9.67
MTZ065-4 30600 3.02 6.53 10.11 34700 3.26 6.81 10.63 44400 4.20 6.77 10.56
MTZ072-4 36000 3.74 6.83 9.63 40470 4.01 7.20 10.09 50000 5.19 7.59 9.64
MTZ073-4 34940 3.50 7.66 9.97 39790 3.78 7.99 10.52 50000 4.81 7.88 10.39
MTZ080-4 47260 4.31 8.03 9.56 46380 4.64 8.45 10.00 56520 5.99 8.79 9.42
MTZ081-4 40130 4.02 8.44 9.97 45490 4.35 8.83 10.44 56320 5.47 8.68 10.29
MTZ100-4 47030 4.89 9.84 9.60 53040 5.28 10.24 10.04 63970 6.50 10.11 9.84
MTZ125-4 57990 5.84 10.24 9.94 65130 6.29 10.80 10.35 79920 7.71 11.09 10.23
MTZ144-4 71820 7.27 13.11 9.87 80670 7.83 13.78 10.30 96960 9.81 14.28 9.87
MTZ160-4 78820 7.98 13.90 9.87 88320 8.57 14.67 10.29 [ 107650 | 10.91 15.54 9.86
To: Evaporating temperature at dew point (saturated suction temperature) ARl capacity and power input data are +/- 5%
Tc: Condensing temperature at dew point (saturated discharge temperature) ASERCOM: Association of European Refrigeration Compressor and
SC: Subcooling, Controls Manufacturers
S@)www.famcocorp.com e _ ) i
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OPERATING ENVELOPES

MT
R-22

MTZ
R-407C at DEW point

MTZ
R-134a

MTZ
R-404A/R-507A
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OPERATING ENVELOPES

Zeotropic refrigerant
mixtures

Phase shift

Temperature glide

Dew point temperature
and

mean temperature

for R-407C

Clwww.famcocorp.com

) E-mail: info@famcocorp.com

) @famco_group

Refrigerant mixtures can be either zeo-
tropic or azeotropic.

In a zeotropic mixture (like R-407C)
on the other hand the composition of
vapor and liquid changes during the
phase transition. When the effect of this
phase transition is very small, the mix-
ture is often called a near-azeotropic
mixture. R-404A is such a near-azeotro-
pic mixture.

In parts of the system where both vapor
and liquid phase are present (evapora-
tor, condenser, liquid receiver), the pha-
ses do not have the same composition.
In fact both phases form two different
refrigerants. Therefore zeotropic refri-
gerants need some special attention.

During the evaporating process and the
condensing process at constant pressu-
re, the refrigerant temperature will de-
crease in the condenser and rise in the
evaporator. Therefore when speaking
about evaporating and condensing
temperatures, it is important to indicate
whether the temperature under discus-
sion is a dew point temperature or a
mean point value.

In the figure below, the dotted lines are
lines of constant temperature. They do
not correspond to the lines of constant
pressure. Points A and B are dew point
values on the saturated vapor line.
Points C and D are mean point values.
These are temperatures that corres-

An azeotropic mixture, on the other
hand, (like R-502 or R-507A) behaves
like a pure refrigerant. During a phase
transition (from vapor to liquid or from
liquid to vapor) the composition of va-
por and liquid stays the same.

The composition change causes phase
shift and temperature glide.

Zeotropic refrigerants must always be
charged in liquid phase. Flooded eva-
porators and suction accumulators
should not be applied in systems with
zeotropic refrigerants. This also applies
to near-azeotropic mixtures.

pond more or less with the average
temperature during the evaporating
and condensing process. For the same
R-407C cycle, mean point tempe-
ratures are typically about 3.5°F to
5.5°F lower than dew point tempe-
ratures. In accordance with ASER-
COM  recommendations,  Danfoss
Commercial Compressors uses dew
point temperatures for selection
tables, application envelopes, etc.

To obtain exact capacity data at mean
point temperatures, the mean point
temperatures must be converted to
dew point temperatures, using refri-
gerant data tables from the refrigerant
manufacturer.

pressure (log)

= enthalpy
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OUTLINE DRAWINGS

1 cylinder

QOil sight glas
(VE - models only)

4.65

4.29

Models with motor
code3,4,6,7 &9

with rounded off top

LP
gauge port
(schrader)

10.35

Oil equalization
(VE = models only)

14.09@-13.11 0

14020 -

3.78

(1) MTZ18,22-3/4/5/6/7/9 ,28-3/4/5/6/7/9

(2)  MTZ22-1,28-1,32,36,40

Mounting hole for PTC crankcase heater

Terminal box

Spade connectors
1/4" AMP-AWE

Ground
M4-12

Knock-out
©0.83”

IP rating: 55 (with cable gland)

Silent block

bolt H M8-4(

0.87"

Rotolock connections size Pipe sizing Rotolock valve
Suction Discharge Suction Discharge Suction Discharge
MT/MTZ018
MT/MTZ022 - 3/4/5/6 1" 1" 1/2" 3/8”" V06 VO1
MT/MTZ028 - 3/4/5/6
MT/MTZ022 -1 1"1/4 1" 5/8" 3/8” V09 VO1
MT/MTZ028 - 1
MT/MTZ032 " ” " ”
MT/MTZ036 1"1/4 1 5/8 1/2 V09 Vo6
MT/MTZ040
EG)www.famcocorp.com
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OUTLINE DRAWINGS

2 cylinders

6.14

7480 - 7,872

i Mounting hole
g for PTC crankcase heater

LP
gauge port
(schrader)

Oil equalization
VE models only

Qil sight glass
VE models only

/

378 _453@

(1) MTZ 44-1, all code 3 except 80-3 & 81-3,all code 4,7,9
(2) MTZ 50-1, 56-1, 64-1, 80-3, 81-3, all code 6

3 | ‘
_ A
Q| UL
[ S : )
| Q%D
\*
8 31 |
N e 3A15(1)
3.78@

2.56

16.34

1420 0,942

Terminal box for model (1)

Spade connectors
1/4" AMP-AWE

Ground
M4-12

Knock-out
20.83"

IP rating: 55 (with cable gland) o

Terminal box for model (2)

Screw
10-32UNFx9,5

Ground
M4-12

Knock-out
@1.14"

IP rating: 54 (with cable gland)

Silent block

bolt H M8-4(

Rotolock connections size

Pipe sizing

Rotolock valve

Suction

Discharge

Suction

Discharge

Suction Discharge

MT/MTZ044
MT/MTZ045
MT/MTZ050
MT/MTZ051
MT/MTZ056
MT/MTZ057
MT/MTZ064
MT/MTZ065
MT/MTZ072
MT/MTZ073

1"3/4

1"1/4

7/8"

3/4”

Vo7 Vo4

MT/MTZ080

MT/MTZ081 1"3/4

1"1/4

1"1/8

3/4"

Vo2 Vo4
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OUTLINE DRAWINGS

4 cylinders Terminal box

9.69
Mounting hole for oil lizati Screw
PTC crankcase heater VIIE ri‘l‘:jae E&g:l’; 10-32 UNFx9/5"
Ground
M4-12
| Knock-out
@1.14" —
IP rating: 54
777777777777777777777777777777 (with cable gland)
@1.14"—
o r
8.226)-8250)
?13.86
[
[
|
i
i f
[
!
! Silent block
\
[
_ i Oil sight g bolt H M12-50
E :
3 LP LHJ ) Q
g gauge por M <
(schrader) 12"
\ N\
o L Ng i /
= L - |
‘ o
5 \ 3
< \ X
] .
(1) MTZ 100,125 3.78
(2) MTZ 144,160
Rotolock connections size Pipe sizing Rotolock valve
Suction Discharge Suction Discharge Suction Discharge
MT/MTZ100
MT/MTZ125 " " " ,,
MT/MTZ144 173/4 1"1/4 1"1/8 3/4 V02 V04
MT/MTZ160
@www.famcocorp.com —
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ELECTRICAL CONNECTIONS AND WIRING

Single phase electrical
characteristics

Nominal capacitor values
and relays

* PSC: Permanent Split Capacitor
CSR: Capacitor Start Run

(1) Run capacitors: 440 volts
(2) Start capacitors: 330 Volts

Trickle circuit

PSC wiring

CSR wiring

G)www.famcocorp.com

E-mail: info@famcocorp.com

(&) @famco_group

LRA - Locked Rotor Cn:nct(i:n-un::sxérrl::;t Winding resistance (Q)
Current (A) @A) (27 % at68°F)
MotorCode | 1 | 5 1 | s 1 5
Winding run start run start
MT/MTZ018 51 40 13 10 1.36 4.82 1.80 4.70
MT/MTZ022 49.3 41 17 15 1.25 2.49 1.78 4.74
MT/MTZ028 81 51 25 20 0.74 1.85 1.16 3.24
MT/MTZ032 84 70 26.5 20 0.64 2.85 0.90 4.30
MT/MTZ036 84 60 30 22 0.64 2.85 0.89 4.35
MT/MTZ040 99 - 34 - 0.53 2.00 - -
MT/MTZ044 97 = 31 = 0.45 1.90 - -
MT/MTZ050 114 92 36 29 0.37 1.79 0.52 2.65
MT/MTZ056 136 = 42.5 = 0.32 1.61 - -
MT/MTZ064 143 - 46 - 0.32 2.10 - -
50 Hz PSC/CSR* CSR only
Ryn St?rt Start
Models capacitors (1) capacitors (2)
(A) uF (C) uF (B) F relay
MT/MTZ018 JA-5 20 10 100
MT/MTZ022 JC-5 20 10 100
MT/MTZ028 JE-5 20 10 100
MT/MTZ032 JF-5 25 10 135 3ARR3JAA4
MT/MTZ036 JG-5 25 10 135
MT/MTZ050 HK-5 30 15 135
60 Hz PSC/CSR* CSR only
Run St_art Start
Models capacitors (1) capacitors (2)
(A) pF (C) uF (B) pF relay
MT/MTZ018 JA-1 15 10 100
MT/MTZ022 JC-1 30 15 100
MT/MTZ028 JE-1 25 25 135
MT/MTZ032 JF-1 25 20 100
MT/MTZ036 JG-1 25 20 100
MT/MTZ040 JH-1 35 20 100 3ARR3J4A4
MT/MTZ044 HJ-1 30 15 135
MT/MTZ050 HK-1 30 15 135
MT/MTZ056 HL-1 35 20 200
MT/MTZ064 HM-1 30 25 235

The trickle circuit provides for heating
the compressor crankcase by feeding
a small current to the auxiliary winding
and the run capacitor. See the drawings
page 14.

By using PSC or CSR starting systems,
compressor models MT/MTZ018-022

PSC wiring may be used for refrigerant
circuits with capillary tubes or expan-
sion valves with bleed ports. Pressure

CSR wiring provides additional motor
torque at start-up by the use of a start
capacitor in combination with the run
capacitor. This system can be used
for refrigerant circuits with capillary
tubes or expansion valves. The start
capacitor is only connected during
starting; a potential relay is used to dis-
connect the capacitor after the start se-
quence.

e

1) Tel:wePl-F Acecoo IF9

) Fax:oP) - FFaaFsEr

can be operated without crankcase
heaters as the heater function is provi-
ded by the trickle circuit. For the larger
single phase compressor models MT/
MTZ028-064, the use of the PTC crank-
case heater is recommended.

equalization must be ensured before
start-up because of the low starting tor-
que characteristics of this system.

ternally protected by a temperature and
current sensing bimetallic protector,
which senses the main and start win-
ding currents and the winding tempe-
rature. Once the protector has tripped,
it may take from two to four hours for
the compressor to reset and restart.
Check that the power supply corres-
ponds to compressor characteristics
(refer to compressor nameplate).
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ELECTRICAL CONNECTIONS AND WIRING

Suggested

wiring diagrams
Single phase 230V
PSC wiring

with trickle circuit

220kQ-1W

[o] N Motor protector
A&C Run capacitors
C Common [ |

S Start winding (auxiliary) | |
R Run winding (main) A pF

\) Thermostat T

CuF

Single phase
CSR wiring 230V
with trickle circuit Start Relay

5
1oL Motor protector 220kQ-1W
A&C Run capacitors
Start capacitor
Common [ | {2

B
C
S Start winding (auxiliary) | |
R Run winding (main) AuF
1= L
\) Thermostat T N
3
o
15kQ-1W
Single phase
CSR wiring 230V
without trickle circuit Start Relay
5
oL Motor protector \)Thermostat 220kQ-1W
A+C Run capacitors
B Start capacitor
C Common | | 2
S Start winding (auxiliary) | ){
R Run winding (main) "A+C"
Capacitors A and C are replaced by a single 1
capacitor of size A+ C
= S—
2]
15kQ-1W
EG)www.famcocorp.com e _ ) !
(5 Tel:eP1-F Acooo F 9 (25 Uogsato 6312) (5,5u0 o)) ju Pl jiogliS « ylygs
1@?: E-mail: info@famcocorp.com e
= (E) Fax:ePl - FFAqFESEY WS gyl cuas o BuiyUl 5959

c) @famco_group




FAMCO

Darifi

ELECTRICAL CONNECTIONS AND WIRING

Three phase electrical characteristics

LRA - Locked Rotor MCC - Maximum Winding resistance (Q)
Current (A) Continuous Current (A) (7% at68°F)

Motor Code 3 4 6 7 9 3 4 6 7 9 3 4 6 7 9
MT/MTZ018 38 20 30 = = 9 5 7 = = 249 | 10.24 | 3.38 = =
MT/MTZ022 38 16 - - 225 11 6 8.5 - 6 249 | 10.24 | 3.38 - 6.58
MT/MTZ028 57 23 = = 32 16 7.5 11.5 = 8.5 137 | 711 | 2.30 4.80
MT/MTZ032 60 25 44 22 35 18 8 13 55 9 1.27 | 6.15 | 1.27 | 890 | 4.20
MT/MTZ036 74 30 74 26 35 17 9 17 7 9.5 116 | 557 | 1.16 | 8,60 | 4.10
MT/MTZ040 98 38 74 - - 22 10 18 - - 0.95 | 456 | 0.95 - -
MT/MTZ044 115 42 77 44 78 22 9.5 16 8.5 13 0.74 | 3.80 | 1.13 | 5.83 | 1.68
MT/MTZ045 115 | 48.5 - - - 17 9.5 - - - 0.69 | 3.22 - - -
MT/MTZ050 115 42 77 44 78 25 12 19 10 135 | 0.72 | 3.80 | 1.39 | 583 | 1.68
MT/MTZ051 120 | 48.5 - - - 22 11.5 - - - 0.69 | 3.60 - - -
MT/MTZ056 130 60 105 50 72 26 12 23 11 15 | 0.57 | 241 | 0.76 | 3.86 -
MT/MTZ057 130 64 - - - 24 12 - - - 0.55 | 2.39 - - -
MT/MTZ064 137 67 124 = 72 29 15 25 = 175 | 057 | 241 | 0.76 = 1.64
MT/MTZ065 135 64 - - 28 14 - - 0.55 | 2.39 - -
MT/MTZ072 135 80 143 - 100 | 30 | 155 | 27 - 18,5 | 0.55 | 1.90 | 0.56 - 1.32
MT/MTZ073 155 80 - - - 32 17 - - - 048 | 1.90 - - -
MT/MTZ080 140 80 132 = 102 36 18 29 = 225 | 048 | 1.90 | 0.56 = 1.30
MT/MTZ081 140 80 - - - 36 19 - - - 0.48 | 1.90 - - -
MT/MTZ100 157 90 126 | 62 110 | 43 22 35 17 26 | 050 | 1.85 | 0.67 | 3.10 | 1.26
MT/MTZ 125 210 105 170 75 150 54 27 43 22 30 038 | 1.57 | 043 | 251 | 0.84
MT/MTZ 144 259 | 115 | 208 90 165 64 30 51 25 40 | 027 | 1.19 | 037 | 2.00 | 0.72
MT/MTZ 160 259 140 | 208 99 165 70 36 51 29 46 0.27 | 1.10 | 037 | 1.76 | 1.10

Motor protection

and suggested wiring

diagrams

Wiring diagram

with pump-down cycle

Control device

MT and MTZ 3-phase compressors are
protected by an internal motor pro-
tector connected to the neutral point
of star connected stator windings. The
protector cuts out all 3 phases simulta-
neously.

Note: once the overload protector has
tripped it may take up to 3 hours to re-
set and restart the compressor.

For all 3-phase compressors, a PTC
crankcase heater is required.

CONTROL CIRCUIT

Optional short cycle timer (3 min) 5 pts

Control relay

H
........ 180s o \ka
KA

Liquid Solenoid valve
Compressor contactor

LLSV

Safety lock out relay Ks

Pump-down control & L.P. switch ... BP 1608
H.P. switch HP

Fused disconnect Q1 \‘_EP'

Fuses F1

External overload protection ... F2

Compressor motor

Motor safety thermostat
Discharge gas thermostat .
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ELECTRICAL CONNECTIONS AND WIRING

. . . CONTROL CIRCUIT
Wiring diagram | | Lo

. _ L
without pump-down cycle S J--for T

e
_\KM
kA \ ks
KA KA
-t
0 ‘ T1[ sz |

Control device TH Q 180s P | —Lj_ |
Optional short cycle timer (3 min) 5 pts ... 180 s = \
Control relay KA -0 \ |
CoMPressOr CONTACLON .. KM HP |
Safety lock out relay KS Ks \—D o LY |
H.P. switch HP H 10 \ ‘
Fused disconnect Q1 oGt ‘ i
Fuses F1 . \
External overload protection ... F2 i KA XS | = ‘
Compressor motor M ‘ = |
Discharge gas thermostat ... DGT _—

Soft starters

Starting current of Maneurop® 3-phase
compressors can be reduced by using
a soft starter. Two different versions are
available: Cl-tronic™ soft starters type
MCI (recommended) and soft start kits
with statoric resistors (type SCR). Star-
ting current can be reduced by up to

internal components.

For details of the Cl-tronic™ MCI soft
starters, please refer to literature DKACT.
PD.C50.C1.02.

For details of the SCR soft start kits,
please contact Danfoss.

The number of starts should be limited

50% depending on the compressor mo-
del and the type of soft starter. Also me-
chanical stresses that occur at starting
are reduced, which increases the life of

to 6 per hour. HP/LP pressure equaliza-
tion is required before starting.

Voltage application Motor Code Nominal voltage Voltage application range |
1 208-230V /1 ph /60 Hz 187-253V
range 3 200-230V /3 ph /60 Hz 180-253V
4 400V /3 ph/50Hz 360-440V
460V /3 ph /60 Hz 414-506V
5 230V/1ph/50Hz 207 -253V
() 230V /3 ph/50Hz 207 -253V
7 500V /3 ph/50Hz 450-550V
575V /3 ph/60Hz 517-632V
9 380V/3 ph/60Hz 342-418V
IP rating The IP rating of the compressorterminal ~ The IP ratings are only valid when cor-

boxes, according to CEl 529, are shown
in the outline drawings section.

rectly sized cable glands of the same IP
rating are applied.

P 5 =]

First numeral, level of protection against contact J

and foreign objects
5 Complete protection against contact and
against harmful dust deposits

Second numeral, level of protection against water
4  Protection against water splashing from any direction
5  Protection against jets of water from any direction

Jwww.famcocorp.com
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REFRIGERANTS AND LUBRICANTS

General information

When choosing a refrigerant, various

factors must be taken into considera-

tion:

« Legislation (now and in the future)

- Safety

« Application envelope in relation to ex-
pected running conditions

- Compressor capacity and efficiency

« Compressor manufacturer recommen-
dations & guidelines

Additional points could influence the

final choice:

« Environmental considerations

- Standardization of refrigerants and lu-
bricants

« Refrigerant cost

- Refrigerant availability

The table below gives an overview

of the different refrigerant - lubri-

cant - compressor combinations for

Maneurop®, MT & MTZ compressors.

. Compressor Lubricant . N
Refrigerant Type type type Danfoss lubricant Application

R-22 HCFC MT Mineral White oil, 160P Medium / High temperature

R-407C HFC MTZ Polyolester Polyolester oil 160PZ Medium / High temperature

R-134a HFC MTZ Polyolester Polyolester oil 160PZ Medium / High temperature

R-404A HFC MTZ Polyolester Polyolester oil 160PZ Medium temperature

R-507A HFC MTZ Polyolester Polyolester oil 160PZ Medium temperature

Transitional Alkvlbenzene Alkylbenzene oil 160 ABM

refrigerants, MT (AB)IIVI) Note: Initial mineral oil charge has | Medium / High temperature

R-22 based to be replaced by 160 ABM oil.

Hydrocarbons Danfoss does not authorise the use of hydrocarbons in Maneurop® MT/MTZ compressors
The Montreal protocol states that CFC  this document. Maneurop® MT com-
refrigerants such asR-12and R-502 may  pressors, however, are suitable for use
nolongerbeappliedin newinstallations  with these refrigerants and can still be
in the signatory members countries. used as replacements in existing instal-
Therefore capacity and other data for  lations.
these refrigerants are not published in

R-22 R-22is an HCFC refrigerant and is stilla ~ The Maneurop® MT compressor is dedi-
wide use today. It has a low ODP (Ozone  cated for R-22 and is supplied with an
Depletion Potential) and therefore it will initial mineral oil charge.
be phased out in the future. Check local
legislation. Always use mineral white oil
160P with R-22.
Refrigerant R-407C is an HFC refrigerant ~ Always use Danfoss 160PZ polyolester
R-407C

CJwww.famcocorp.com

E-mail: info@famcocorp.com

@famco_group

with thermodynamic properties similar
to those of R-22.

R-407C has zero ozone depletion poten-
tial (ODP=0). Many installers and OEMs
consider R-407C to be the standard al-
ternative for R-22. R-407C is a zeotropic
mixture and has a temperature glide of
about 11 K. For more specific informa-
tion about zeotropic refrigerants; refer
to section "Zeotropic refrigerant mix-
tures”. R-407C must be charged in the
liauid phase.

(1) Tel:oPl-F Acooo 9

(C) Fax:eP) - FFI9FEFEP

oil with Maneurop® MTZ compressors
which is supplied with the MTZ com-
pressor for R-407C applications.
Maneurop® MT compressors should ne-
ver be used with R-407C, even when the
mineral oil is replaced with polyolester
oil.
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R-134a

R-404A

R-507A

R-22 based transitional
refrigerants

Hydrocarbons

Elwww.famcocorp.com
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Refrigerant R-134a is an HFC refrige-
rant with thermodynamic properties
comparable to those of the CFC refri-
gerant R-12. R-134a has zero ozone
depletion potential (ODP=0) and is
commonly accepted as the best R-
12 alternative. For applications with
high evaporating and high conden-
sing temperatures, R-134a is the ideal

Refrigerant R-404A is an HFC refrigerant
with thermodynamic properties com-
parable to those of the CFC refrigerant
R-502. R-404A has zero ozone depletion
potential (ODP = 0) and is commonly
accepted as one of the best R-502 alter-
natives. R-404A is especially suitable for
low evaporating temperature applica-
tions but it can also be used with me-
dium evaporating temperature appli-
cations. R-404A is a mixture with a very
small temperature glide, therefore must
be charged in its liquid phase, but for
most other aspects this small glide can
be ignored. Because of the small glide,
R-404A is often called a near-azeotropic

Refrigerant R-507A is an HFC refrigerant
with thermodynamic properties com-
parable to those of the CFC refrigerant
R-502 and virtually equal to those of R-
404A. R-507A has no ozone depletion
potential (ODP = 0) and is commonly
accepted as one of the best R-502 alter-
natives. As with R-404A, R-507A is par-
ticularly suitable for low evaporating
temperatures but it can also be used in
medium evaporating temperature ap-
plications. R-507A is an azeotropic mix-
ture with no temperature glide. For low
evaporating temperature applications

A wide variety of R-22 - based transitio-
nal refrigerants exist (also called service
refrigerants or drop-in blends). These
were developed as temporary R-12
or R-502 alternatives. Some examples
are R401A, R401B, R409A and R409B
as R-12 alternatives and R402A, R402B,
R403A and R403B as R-502 alternatives.

Hydrocarbons such as propane, iso-
butane, etc. are extremely flammable.
Danfoss does not anbrove the use of

(1) Tel:ePI-F Acooo I 9
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choice. R-134a is a pure refrigerant and
has no temperature glide. For R-134a
applications always use the Maneurop®
MTZ compressor. Use Danfoss 160PZ
polyolester oil, which is supplied with
the MTZ compressor.

Maneurop® MT compressors should ne-
ver be used for R-134a, even when the
mineral oil is replaced by polyolester oil.

mixture. For more information refer to
section "Zeotropic refrigerant mixtu-
res". For low evaporating temperature
applications down to -49°F, Maneurop®
NTZ compressors should be used. Re-
fer to the NTZ selection and application
guidelines. For medium temperature
R-404A applications, always use the Ma-
neurop® MTZ compressor with 160PZ
polyolester oil, which is supplied with
the MTZ compressor.

Maneurop® MT compressors should ne-
ver be used with R-404A, even if the mi-
neral oil replaced by polyolester oil.

down to -49°F, Maneurop® NTZ com-
pressors should be used. Refer to the
NTZ selection and application guideli-
nes. For medium temperature R-507A
applications, always use the Maneurop®
MTZ compressor and Maneurop® 160PZ
polyolester oil which is supplied with
the MTZ compressor.

Maneurop® MT compressors should ne-
ver be used for R-507A, even with the
mineral oil replaced by polyolester oil.

Because of the R-22 component, they
all have a (low) ozone depletion poten-
tial. Maneurop® MT compressors can
be applied with these transitional refri-
gerants. In such applications, the initial
mineral oil charge must be replaced by
Maneurop®160 ABM alkylbenzene oil.

hydrocarbons with Maneurop® MT or
MTZ compressors in any way, even with
a reduced refriaerant charae.
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Piping design

Suction lines
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Oil in a refrigeration circuit is required to
lubricate moving parts in the compres-
sor. During normal system operation
small quantities of oil will continually
leave the compressor, with the dischar-
ge gas. With good system piping design
this oil will return to the compressor.
As long as the amount of oil circula-
ting through the system is small it will
contribute to good system operation
and improved heat transfer efficiency.
Excess oil in the system, however, will
have a negative effect on condenser
and evaporator efficiency. If, in a poorly

Horizontal suction line sections shall
have a slope of 0.5% in the direction
of refrigerant flow (5/8" for every 10' of
pipe). The cross-section of horizontal
suction lines shall be such that the re-
sulting gas velocity is at least 13 fps. In
vertical risers, a gas velocity of 26 to 40
fps is required to ensure proper oil re-
turn. A U-trap is required at the foot of
each vertical riser. If the riser is higher
than 13 ft, additional U-traps are requi-
red for each additional 13 ft. The length
of each U-trap must be as short as possi-
ble to avoid the accumulation of exces-
sive quantities of oil (see figure below).
For compressors mounted in parallel,

designed system, the amount of oil re-
turning to the compressor is lower than
the amount of oil leaving the compres-
sor, the compressor will become star-
ved of oil and the condenser, evapora-
tor and/or refrigerant lines will become
filled with oil. In such situations, addi-
tional oil charge will only correct the
compressor oil level for a limited period
of time and increase the amount of sur-
plus oil in the rest of the system.

Only correct piping design can ensure a
good oil balance in the system.

the common suction riser should be de-
signed as a double riser. Also refer to the
News bulletin "Mounting instructions
for installation of Maneurop® compres-
sors in parallel" and "Parallel application
guidelines".

Gas velocities higher than 40 fps will
not contribute significantly to better oil
return. They will, however, cause higher
noise levels and result in higher suction
line pressure drops which will have a
negative effect on system capacity.

0.5% slope,
13 ft/s or more

¢To condenser

1

max. 13ft
T 26 to 39 ft/s
max. 13ft
0.5% slope,

13 ft/s or more

1

(1) Tel:oPI-F Acooo F 9
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U-trap, as short as possible

U-trap

Evaporator

U-trap, as short as possible
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Discharge line

Oil charge and oil separator

Filter driers

Operating limits

High Pressure
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The suction rotolock valves that can be
ordered from Danfoss as accessories
are designed for average pipe sizes, and
selected for systems running at nominal
conditions.

The pipe sizes selected for specific sys-

When the condenser is mounted abo-
ve the compressor, a loop above the
condenser and a U-trap close to the

tems may differ from these recommen-
ded sizes.

It is recommended that the suction
lines be insulated to limit suction gas
superheat.

compressor are required to prevent li-
quid draining from the condenser into
the discharge line during standstill.

Condenser

— —gmy— Loop, as high as top

of condenser

In most installations the initial compres-
sor oil charge will be sufficient. In instal-
lations with line runs exceeding 20 m, or
with many oil traps, or an oil separator,
additional oil may be required. In instal-

For new installations with MTZ com-
pressors, Danfoss recommends using
the Danfoss DML 100%-molecular sieve
solid core filter drier. Molecular sieve
filter driers with loose beads from third
party suppliers should be avoided.

For servicing of existing installations
where acid formation is present, Dan-
foss DCL solid core filter driers contai-

A high pressure safety switch is requi-
red to stop the compressor should the
discharge pressure exceed the values
shown in the table below. The high
pressure switch can be set to lower
values depending on the application

and amhient conditinns The HP cwitch

(1) Tel:oPI-F Acooo F 9
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lations with risk of slow oil return, such
as in multiple evaporator or multiple
condenser installations, an oil separator
is recommended. Also refer to page 29.

ning activated alumina are recommen-
ded.

The drier should be oversized rather
than undersized. When selecting a drier,
always take into account its capacity
(water content capacity), the system
refrigerating capacity and the system
refrigerant charge.

must either be in a lockout circuit, or be
a manual reset device to prevent com-
pressor cycling around the high pressu-
re limit. When a discharge valve is used,
the HP switch must be connected to the
service valve gauge port, which cannot
he icnlated
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Low pressure

A low pressure safety switch is recom-
mended to avoid compressor operation

at too lower suction pressures.

MT MTZ MTZ MTZ
R-22 R-407C R-134a R-404A / R-507A
Test pressure low side psig 360 360 360 360
Working pressure range high side psig 158 - 402 181-426 115-328 191 - 402
Working pressure range low side psig 15-102 20-96 9-68 15-104
Relief valve opening pressure difference psig 435 435 435 435
Relief valve closing pressure difference psig 115 115 115 115

Low ambient temperature
operation

Operating voltage and
cycle rate

Operating voltage range

Cycle rate limit

Jwww.famcocorp.com
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At low ambient temperatures, the
condensing temperature and conden-
sing pressure in air cooled condensers
will decrease. These lower pressures
may be insufficient to supply enough
liquid refrigerant to the evaporator. As a
result, the evaporator temperature will
sharply decrease with risk of frosting.
At compressor start-up, the compressor
can pull a deep vacuum and it can be
cut off by low pressure protection. De-
pending on the low pressure switch set-
ting and delay timer, short cycling can
occur. To avoid these problems, several
solutions are possible, all based on re-
ducing condenser capacity:
+ Locating condensor indoors
« Liquid flooding of condensers (note:
this solution requires extra
refrigerant charge, which can

Operating voltage limits are shown in
the table on page 4. The voltage applied
to the motor terminals must always be
within these limits. The maximum allo-
wable voltage unbalance for 3-phase
compressors is 2%. Voltage unbalance

introduce other problems. A non-
return valve in the discharge line is
required and special care should
be taken when designing the
discharge line.)
+ Reduce air flow to condensers.
Other problems can occur when the
compressor is operating at low
ambient temperature. For example,
during shut down periods, liquid
refrigerant can migrate to a cold
compressor. For such conditions a
belt-type crankcase heater is strongly
recommended.
Because Maneurop compressor motors
are 100% suction gas cooled, they can
be externally insulated.
Refer to section "Liquid refrigerant mi-
gration & charge limits" for more de-
tails.

causes high current draw on one or
more phases, which in turn leads to ove-
rheating and possible motor damage.
Voltage unbalance is given by the for-
mula:

[Vavg - V1-2 |+|Vavg - V1-3 [+|Vavg - V2-3 |

% voltage unbalance:

x 100

Vavg = Mean voltage of phases 1,2 and 3
V1-2 =Voltage between phases 1 and 2

There may be no more than 12 starts
per hour (6 when a soft start accessory
is used). A higher number reduces the
service life of the motor-compressor
unit. If necessary, use an anti-short-cy-
cle timer in the control circuit.

A time-out of six minutes is recommen-

(1) Tel:ePI-F Acooo I 9
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2 xVavg

V1-3 =Voltage between phases 1 and 3
V2-3 =Voltage between phases 2 and 3.

ded. The system must be designed in
such a way to guarantee a minimum
compressor run time in order to provide
proper oil return and sufficient motor
cooling after starting.

Note that the oil return rate varies as a
function of the system design.
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Liquid refrigerant control
and charge limits

Off-cycle migration

Liquid floodback during
operation

Liquid floodback at
changeover cycles in
reversible heat pumps

Liquid floodback
and zeotropic refrigerants

“Jwww.famcocorp.com
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Refrigeration compressors are basically
designed as gas compressors. Depen-
ding on the compressor design and
operating conditions, most compres-
sors can also handle a limited amount
of liquid refrigerant. Maneurop® MT
and MTZ compressors have a large
internal volume and can therefore han-
dle relatively large amounts of liquid
refrigerant without major problems.
However even when a compressor can
handle liquid refrigerant, it is not favo-

During system standstill and after
pressure equalization, refrigerant will
condense in the coldest part of the
system. The compressor can easily be
the coldest spot, for example when it
is placed outside in low ambient tem-
peratures. After a while, the full system
refrigerant charge can condense in the
compressor crankcase. A large amount
will dissolve in the compressor oil until
the oil is completely saturated with re-
frigerant. If other system components
are located at a higher level, this pro-
cess can be even faster because gravity
will speed the flow of liquid refrigerant
to flow back to the compressor. When
the compressor is started, the pressure

During normal and stable system ope-
ration, refrigerant will leave the evapo-
rator in a superheated condition and
enter the compressor as a superheated
vapor.
Normal superheat values at compressor
suction are 9°F to 54°F. The refrigerant
leaving the evaporator, however, can
contain an amount of liquid refrigerant
for various reasons:
« wrong dimensioning, wrong setting
or malfunction of expansion device

In heat pumps, changeover from coo-
ling to heating cycles, defrost, and low
load short cycles may lead to liquid re-
frigerant floodback or saturated refrige-
rant return conditions.

The negative effects are:

Liquid floodback in systems working
with a zeotropic refrigerant such as
R-407C introduces additional negative
effects. A part of the refrigerant leaves
the evanaratar in liaiiid nhase and thig

(1) Tel:ePI-F Acooo I 9
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rable to a long service life. Liquid refri-
gerant can dilute the oil, wash oil out
of bearings and result in high oil carry
over, resulting in loss of oil from the
sump. Good system design can limit
the amount of liquid refrigerant in the
compressor, and have a positive effect
on the compressor service life.

Liquid refrigerant can enter a com-
pressor in different ways, with different
effects on the compressor.

in the crankcase decreases rapidly.

At lower pressures the oil holds less re-

frigerant, and as a result part of the refri-

gerant will violently evaporate from the

oil, causing the oil to foam. This process

is often called “boiling".

The negative effects on the compressor

from migration are:

- oil dilution by liquid refrigerant

- oil foam, transported by refrigerant
gas and discharged into the system,
causing loss of oil and in extreme
situations risk of oil slugging

+ in extreme situations with high
system refrigerant charge, liquid
slugging could occur (liquid entering
the compressor cylinders).

« evaporator fan failure or blocked air
filters.

In these situations, liquid refrigerant will

continuously enter the compressor.

The negative effects from continuous

liquid floodback are:

+ permanent oil dilution

« in extreme situations with high
system refrigerant charge and large
amounts of floodback, liquid
slugging could occur.

+ oil dilution

« in extreme situations with high
system refrigerant charge and large
amounts of floodback, liquid
slugging could occur.

liquid has a different composition than
the vapor.

This new refrigerant composition may
result in different compressor operating
nrecciires and temneratiirec
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Crankcase heater

Liquid line solenoid valve
& pump-down

Suction accumulator
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A crankcase heater protects against
the off-cycle migration of refrigerant
and proves effective if oil temperature
is maintained 18°F above the satura-
ted LP temperature of the refrigerant.
Tests must be conducted, therefore, to
ensure that the appropriate oil tempe-
rature is maintained under all ambient
conditions. A PTC crankcase heater is
recommended on all stand-alone com-
pressors and split systems. PTC crank-
case heaters are self-regulating.

Under extreme conditions such as very
low ambient temperature a belt type
crankcase heater could be used in addi-
tion to the PTC heater, although this is
not a preferred solution for 1 and 2 cy-
linder compressors. The belt crankcase
heater must be positioned on the com-
pressor shell as close as possible to the

In refrigeration applications, a Liquid
Line Solenoid Valve (LLSV) is highly re-
commended. During the off-cycle, the
LLSV isolates the liquid charge in the
condenser side, thus preventing refri-
gerant transfer or excessive migration
of refrigerant into the compressor. Fur-
thermore, when using an LLSV in with

A suction accumulator offers considera-
ble protection against refrigerant floo-
dback at start-up, during operation or
after the defrost operation. This device
also helps to protect against off-cycle
migration by means of providing addi-
tional internal free volume to the low
pressure side of the system.

The suction accumulator must be selec-
ted in accordance with the accumulator

(1) Tel:ePI-F Acooo I 9

(=) Fax:ePl - FFaqESEY

oil sump to ensure good heat transfer to
the oil.

Belt crankcase heaters are not self-re-
gulating. Control must be applied to
energize the belt heater once the com-
pressor has been stopped and then to
de-energize it while the compressor
is running. The belt heater must be
energized 12 hours before restarting
the compressor following an extended
down period.

If the crankcase heater is not able to
maintain the oil temperature 18°F
above the saturated LP temperature of
the refrigerant during off cycles or if re-
peated floodback is occuring, a pump-
down cycle using an LLSV is required.
In such cases, a suction accumulator is
recommended.

a pumpdown cycle, the quantity of re-
frigerant in the low-pressure side of the
system will be reduced.
A pump-down cycle design is also re-
quired when evaporators are fitted with
electric defrost heaters.

manufacturer's recommendations. As a
general rule, Danfoss recommends si-
zing the accumulator for at least 50% of
the total system charge. Tests, however,
must be conducted to determine the
optimal size.

A suction accumulator must not be
used in systems with zeotropic refrige-
rant mixtures.
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SOUND AND VIBRATION MANAGEMENT

Sound

Sound power level for MTZ
with R-404A, motor code 4
Te = 14°F,

TC=113°F

* Sound data with hood are valid for
the Danfoss acoustic hood accessory.
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Running compressors cause sound and
vibration. These phenomena are closely
related.

Sound produced by a compressor is
transmitted in every direction in all me-
dia: ambient air, the mounting feet, the
pipework and the refrigerant in the pi-
pework.

The easiest way to reduce the sound
transmitted in ambient air is to fit a Dan-
foss acoustic hood accessory. Because
Maneurop® compressors are 100% suc-
tion gas cooled, and require no body

cooling, they can be insulated. Values
for the sound reduction achieved with
acoustic hoods are shown also in the
table below. For compressors mounted
inside, sound insulation of the plantrom
is an alternative to sound insulation of
the compressor.

Sound transmitted by mounting feet,
pipework and refrigerant should be re-
duced in the same way as vibration.
Please refer to the next section.

(D Tel:oPl-F Acooo F 9

) Fax:eP) - FFaqESEY

Sound power level at 50 Hz Sound power level at 60 Hz
dB(A) dB(A)
without with without with

hood hood* hood hood*
MTZ018 73 65 73 66
MTZ022 74 68 77 71
MTZ028 71 64 73 66
MTZ032 71 64 73 66
MTZ036 70 64 76 69
MTZ040 70 65 72 67
MTZ044 80 74 82 76
MTZ045 80 74 82 76
MTZ050 83 76 84 78
MTZ051 83 76 84 78
MTZ056 81 74 81 74
MTZ057 81 74 81 74
MTZ064 80 74 84 78
MTZ065 80 74 84 78
MTZ072 79 72 82 75
MTZ073 79 72 82 75
MTZ080 79 73 84 78
MTZ081 79 73 84 78
MTZ100 85 79 87 81
MTZ125 84 78 86 80
MTZ144 83 77 86 80
MTZ160 83 77 86 80

Model Acoustic hood accessory code no.

MT/MTZ018 - 040 Acoustic hood for 1 cyl compressors 7755001

MT/MTZ044 - 081 Acoustic hood for 2 cyl compressors 7755002

MT/MTZ100 - 160 Acoustic hood for 4 cyl compressors 7755003
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Vibration

Ehwww.famcocorp.com

E-mail: info@famcocorp.com

@famco_group

The mounting grommets delivered
with the compressor should always be
used. They reduce vibration transmitted
by the compressor mounting feet to the
base frame.

The base on which the compressor is
mounted should be sufficiently rigid
and of adequate mass to ensure the full
effectiveness of the mounting grom-
mets.

The compressor should never be direct-
ly mounted to the base frame without
the grommets. If it is, significant high vi-
bration transmission will occur and the
compressor service life will be reduced.
Suction and discharge lines must have
adequate flexibility in 3 planes. Vibra-
tion absorbers may be required.

(1) Tel:ePI-F Acooo I 9
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Care must be taken to avoid tubing ha-
ving frequencies resonant close to the
compressor frequency.

Vibration is also transmitted by the re-
frigerant gas. Maneurop® compressors
have built in mufflers to reduce this vi-
bration.

To further reduce vibration an additio-
nal muffler can be installed.

Note: Maneurop® MT & MTZ compres-
sors have been designed and qualified
for stationary equipment used in A/C
and refrigeration applications.

Danfoss does not warrant these com-
pressors for use in mobile applications,
such as trucks, railways, subways, etc.
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INSTALLATION AND SERVICE

System cleanliness

Compressor handling,
mounting and

connection to the system

Compressor handling

Compressor mounting

Compressor connection
to the system
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System contamination is one of the
main factors affecting equipment relia-
bility and compressor service life.
It is, therefore, important to ensure sys-
tem cleanliness when constructing a re-
frigeration system. During the building
process, system contamination can be
caused by:
+ Brazing and welding oxides
+ Filings and particles from

removing burrs from pipe-work
+ Brazing flux
+ Moisture and air.
Only use clean and dehydrated refri-
geration grade copper tubes and silver
alloy brazing material. Clean all parts
before brazing and always purge nitro-

Maneurop® MT and MTZ compressors
are provided with a lifting lug. This lug
should always be used to lift the com-
pressor. Once the compressor is instal-
led, the compressor lifting lug should

Mount the compressor on a horizontal
plane with a maximum slope of 3°. All
MT and MTZ compressors are supplied
with three or four rubber mounting
grommets, each complete with metal
sleeves, nuts, and bolts. Refer to the
outline drawings on page 18 to 21.

gen or CO, through the pipes during
brazing to prevent oxidation. If flux is
used, take every precaution to prevent
it entering the piping. Do not drill holes
(e.g. for Schrader valves).

in parts of the installation that are alrea-
dy completed, when filings and burrs
can not be removed. Carefully follow the
instructions below regarding brazing,
mounting, leak detection, pressure test
and moisture removal. All installation
and service work must be done only
by qualified personnel using correct
procedures and using tools (charging
systems, tubes, vacuum pump, etc.) de-
dicated for the refrigerant that will be
used.

never be used to lift the complete ins-
tallation.

Keep the compressor in an upright posi-
tion during handling.

The grommets largely attenuate com-
pressorvibration transmitted to the base
frame. The compressor must always be
mounted with these grommets. Refer to
the table below for torque values.

. . Recommended torque
Designation .
in. b
.Cable screw of T connector screw 10/32 - UNF x 3 17
in electrical box
1" 59
Rotolock valves and solder sleeves 1"1/4 66
1"3/4 81
Mounting grommet bolts 1-2-4cylinder 1
Oil sight glass - 37
Oil equalization connection 1-2-4cylinder 22

New compressors have a protective ni-
trogen holding charge. The suction and
discharge caps should only be removed
just before connecting the compressor
to the installation to avoid air and mois-
ture entering the compressor.

Whanawvuar nnccihla tha rFfAamnracenr
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must be the last component to be
integrated in the system. It is advisa-
ble to braze the solder sleeves or ser-
vice valves to the pipework before the
compressor is mounted. When all bra-
zing is finished and when the entire
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System pressure test

Leak detection
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system is ready, the compressor caps
can be removed and the compressor
connected to the system with a mini-
mum exposure to ambient air.

If this procedureis not possible, the slee-
ves or valves may be brazed to the pipes
when mounted on the compressor.

In this situation nitrogen or CO, must be
purged through the compressor via the
Schrader valve to prevent air and mois-
ture ingress. Purging must start when
the caps are removed and continue du-
ring the brazing process.

When rotolock valves are used on
the compressor, they must be closed

immediately after mounting, thus kee-
ping the compressor isolated from the
atmosphere or from a system not yet
dehydrated.

Note: When the compressor is built into
a "rack” or “pack” configuration that is
not installed immediately in its final lo-
cation, a vacuum pull-down and mois-
ture removal must be performed to the
rack as if it were a complete system (see
below). The rack must be charged with
nitrogen or CO, and open tubes must
be blocked with caps or plugs.

Schrader

It is recommended that an inert gas
or nitrogen be used for pressure tes-
ting. Dry air may also be used but care
should be taken since it can form a
flammable mixture with the compres-
sor oil. When performing a system

pressure test, the maximum allowed
pressure for the different components
should not be exceeded.

For MT/MTZ compressors the maxi-
mum test pressures are shown in the
table below.

1-2-4 cylinder compressors

Maximum compressor test pressure, low side

362 psi(g)

Maximum compressor test pressure, high side

435 psi(g)

Do not exceed 435 psig pressure dif-
ferential between high pressure side
and low pressure side of the compres-

Whenever possible (if valves are pre-
sent) the compressor must be kept
isolated from the system. Perform
leak detection using the final refri-
gerant. Pressurize with nitrogen or
another system-neutral gas and use a
leak detector for the aoplied refriae-

() Tel:oP1-F Acooo 9
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sor because this will open the internal
compressor relief valve.

rant. A helium leak detector can also
be used.

Leaks must be repaired respecting
the instructions written above. Use
of other gasses such as oxygen,
dry air, or acetylene is not recom-
mended. as these aasses can form a
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Vacuum pull-down
moisture removal

Start-up

Refrigerant charging
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flammable mixture. Never use CFC or
HCFC refrigerants for leak detection in
HFC systems.

Note 1: Leak detection with refrigerant
may not be allowed in some countries.
Check local regulations.

Moisture interferes with proper functio-
ning of compressors and refrigeration
systems.

Air and moisture reduce service life, in-
crease condensing pressure, and cause
excessively high discharge tempera-
tures, that can destroy the lubricating
properties of the oil. Air and moisture
also increase the risk of acid formation,
giving rise to copper plating. All these
phenomena can cause mechanical and
electrical compressor failure.

To eliminate these factors, a vacuum
pull-down according to the procedure
given below is recommended.

1. Whenever possible (if valves are pre-
sent) the compressor must be kept iso-
lated from the system.

2. After leak detection, the system
must be pulled down under a vacuum
of 500 microns. A two stage vacuum
pump must be used, with a capacity
appropriate to the system volume. Use
connection lines with a large diameter
and connect them to the service valves
and (not to the Schrader connection) to
avoid too high pressure losses.

3. When a vacuum level of 500 mi-
crons is reached, the system must be
isolated from the vacuum pump. Wait
30 minutes, during which the system

Before initial start-up, or after a prolon-
ged shut down period, energize the
crankcase heater (if fitted) 12 hours

Zeotropic and "near-azeotropic" refri-
gerant mixtures such as R-407C and
R-404A must always be charged in the
liquid phase. For the initial charge, the
compressor must not run and service
valves must be closed. Charge refrige-
rant as close as possible to the nominal
system charge before starting the com-
pressor. Then slowly add refrigerant in
the liquid phase, on the low pressure

cida ac far awav ac nnccihla fram tha
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Note 2: Leak detecting additives shall
not be used as they may affect the
lubricant properties.

Warranty may be voided if leak detec-
ting additives have been used.

pressure should not rise. When the
pressure rapidly increases, the system is
not leak tight. Leak detection must be
repeated and the vacuum pull-down
procedure should be restarted from step
1. When the pressure slowly increases,
this indicates the presence of moisture.
In this case steps 2 and 3 should be re-
peated.

4. Connect the compressor to the sys-
tem by opening the valves. Repeat
steps 2 and 3.

5. Break the vacuum with nitrogen or
the final refrigerant.

6. Repeat steps 2 and 3 on the total sys-
tem.

At commissioning, system moisture
content may be up to 100 ppm. During
operation the filter drier must reduce
this to a level < 20 ppm.

Warning:

Do not use a megohmmeter or apply
power to the compressor while it is un-
der vacuum, as this may cause motor
winding damage.

Never run the compressor under va-
cuum as it may cause compressor mo-
tor burn-out.

prior to start-up, or turn on power for
single phase compressors with trickle
circuit.

running compressor.

The refrigerant charge quantity must
be suitable for both winter and summer
operation. Refer also to section "Protec-
tion against flooded starts and liquid
floodback" for information about refri-
gerant charge limits.

Warning: when a liquid line solenoid
valve is used, the vacuum in the low
pressure side must be broken before

annlvina nnwear tn tha cvctam
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Oil charge and oil level

Suction gas superheat
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The oil charge must be checked before
commissioning (1/4 to 3/4 of the oil si-
ght glass). Check the oil level again after
a minimum of 2 hours operation at no-
minal conditions. In most installations
the initial compressor oil charge will
be sufficient. In installations with line
runs exceeding 20 m or with many oil
traps or an oil separator, additional oil
may be required. Normally the quantity
of oil added should be no more than
2% of the total refrigerant charge (this
percentage does not take into account

Optimum suction gas superheat is
15°F. A lower superheat will contribute
to better system performance (higher
mass flow and more efficient use of eva-
porator surface). Low superheat values
however increase the risk of unwanted
liquid floodback to the compressor.

For very low superheat values an elec-
tronically controlled expansion valve is
recommended.

Maximum allowable superheat is about

() Tel:oP1-F Acooo 9
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oil contained in accessories such as oil
separators or oil traps). If oil has alrea-
dy been added, and the oil level in the
compressor keeps decreasing, the oil
return in the installation is insufficient.
Refer also to section "Piping design".

In installations where slow oil return is
likely such as in multiple evaporator or
multiple condenser installations, an oil
separator is recommended. Refer to the
table on page 17 to select the correct
oil.

54°F, Higher values can be accepted but
in these cases, tests have to be perfor-
med to check that the maximum dis-
charge temperature of 265°F will not
be exceeded. Note that high superheat
values decrease the compressor ap-
plication envelope and system perfor-
mance.
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Thetables below show an extractof the
available accessories and spare parts

sors. For an exhaustive list please refer
to Accessories & Spare parts catalogue,

Rotolock accessories for Maneurop® reciprocating compres-  ref. FRCC.EK.002.A1.02
Type Code no. | Description Application Packaging |Pack size
V06-V01 7703004 | Valve set, V06 (1"~1/2"),VO01 (1"~3/8") MT/MTZ018-028 (exept 028 code 1) Multipack 4
V09-V06 | 7703005 | Valve set, V09 (1-1/4"~5/8"),V06 (1"~1/2") MT/MTZ032-040 (& 028 code 1) Multipack 4
VO07-V04 | 7703006 | Valve set, V07 (1-3/4"~7/8"),V04 (1-1/4"~3/4") MT/MTZ044-072 Multipack 6
V02-V04 | 7703009 | Valve set, V02 (1-3/4"~1-1/8"), V04 (1-1/4"~3/4") MT/MTZ080-160 Multipack 6
C06-CO1 7703011 | Angle adapter set, C06 (1"~1/2"), CO1 (1"~3/8") MT/MTZ018-028 (exept 028 code 1) Multipack 4
C09-C06 | 7703012 | Angle adapter set, C09 (1-1/4"~5/8"), C06 (1"~1/2") MT/MTZ032-040 (& 028 code 1) Multipack 4
C07-C04 | 7703013 | Angle adapter set, CO7 (1-3/4"~7/8"), C04 (1-1/4"~3/4") MT/MTZ044-072 Multipack 6
C02-C04 | 7703014 | Angle adapter set, C02 (1-3/4"~1-1/8"), C04 (1-1/4"~3/4") MT/MTZ080-160 Multipack 6
GO1 8156130 | Gasket, 1" Models with 1" rotolock connection Multipack 10
GO1 7956001 | Gasket, 1" Models with 1" rotolock connection Industry pack 50
GO09 8156131 | Gasket, 1-1/4" Models with 1-1/4" rotolock connection Multipack 10
G09 7956002 | Gasket, 1-1/4" Models with 1-1/4" rotolock connection | Industry pack 50
GO07 8156132 | Gasket, 1-3/4" Models with 1-3/4" rotolock connection Multipack 10
GO07 7956003 | Gasket, 1-3/4" Models with 1-3/4" rotolock connection | Industry pack 50
8156009 ggi'fgs\me =R i O el glrs gl s All 1-2-4 cylinder models Multipack 10
Crankcase heaters
Type Code no. Description Application Packaging |Pack size
PTC35W | 7773001 | PTC crankcase heater, 35 W, incl. heat transfer paste All models Multipack 10
PTC35W | 7973009 | PTC crankcase heater, 35 W, incl. heat transfer paste All models Industry pack 50
PTC35W | 7773125 | PTC crankcase heater, 35 W, mounting without paste All models Multipack 10
PTC35W | 7973011 | PTC crankcase heater, 35 W, mounting without paste All models Industry pack 50
7773106 | Belt type crankcase heater, 55 W, 230V, CE mark, UL MT/MTZ018-040 Multipack 4
7773002 | Belt type crankcase heater, 54 W, 240V, UL MT/MTZ018-040 Multipack 4
7773013 | Belt type crankcase heater, 54 W, 400 V, UL MT/MTZ018-040 Multipack 4
7773111 | Belt type crankcase heater, 54 W, 460 V, UL MT/MTZ018-040 Multipack 4
7773109 | Belt type crankcase heater, 65 W, 110V, CE mark, UL MT/MTZ044-081 Multipack 6
7973001 | Belt type crankcase heater, 65 W, 110V, CE mark, UL MT/MTZ044-081 Industry pack 50
7773107 | Belt type crankcase heater, 65 W, 230V, CE mark, UL MT/MTZ044-081 Multipack 6
7973002 | Belt type crankcase heater, 65 W, 230V, CE mark, UL MT/MTZ044-081 Industry pack 50
7773117 | Belt type crankcase heater, 65 W, 400 V, CE mark, UL MT/MTZ044-081 Multipack 6
7773010 | Belt type crankcase heater, 50W, 110V, UL MT/MTZ044-081 Multipack 6
7773003 | Belt type crankcase heater, 50 W, 240V, UL MT/MTZ044-081 Multipack 6
7773009 | Belt type crankcase heater, 50 W, 400 V, UL MT/MTZ044-081 Multipack 6
7773006 | Belt type crankcase heater, 50 W, 460 V, UL MT/MTZ044-081 Multipack 6
7773119 | Belt type crankcase heater, 75 W, 575V, UL MT/MTZ044-081 Multipack 6
7773110 | Belt type crankcase heater, 75 W, 110V, CE mark, UL MT/MTZ100-160 Multipack 6
7773108 | Belt type crankcase heater, 75 W, 230 V, CE mark, UL MT/MTZ100-160 Multipack 6
7973005 | Belt type crankcase heater, 75 W, 230 V, CE mark, UL MT/MTZ100-160 Industry pack 50
7773118 | Belt type crankcase heater, 75 W, 400 V, CE mark, UL MT/MTZ100-160 Multipack 6
7773004 | Belt type crankcase heater, 75 W, 240V, UL MT/MTZ100-160 Multipack 6
7773014 | Belt type crankcase heater, 75 W, 400 V, UL MT/MTZ100-160 Multipack 6
7773008 | Belt type crankcase heater, 75 W, 460 V, UL MT/MTZ100-160 Multipack 6
7773105 | Belt type crankcase heater, 75 W, 575V, UL MT/MTZ100-160 Multipack 6
Acoustic hoods
Type Code no. Description Application Packaging |Pack size
7755001 | Acoustic hood for 1 cylinder compressor MT/MTZ018-040 Single pack 1
7755002 | Acoustic hood for 2 cylinder compressor MT/MTZ044-081 Single pack 1
- ErAnS [ PSRRI S PSRN [ SRR [P U [N U ) AAT/AATZ71NnN 17N Clm il e a Al 1
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3-phase soft start equipment

Type Code no. | Description Application Packaging |Pack size
SCRO1 7702003 | Soft start kit with statoric resistors, prewired box, SCRO1 MT/MTZ044-081 Single pack 1
SCRO3 7705001 | Soft start kit with statoric resistors, prewired box, SCRO3 | MT/MTZ100-160 Single pack 1
MCI15C | 7705006 | Electronic soft start kit, MCI 15C MT/MTZ018-081 Single pack 1
MCI25C | 7705007 | Electronic soft start kit, MCI 25C MT/MTZ100-160 Single pack 1

Single phase PSC starting kits

Type Code no. | Description Application Packaging |Pack size
PSC 7701026 | PSC starting kit, 20 pF, 10 pF MT/MTZ018-028 code 5 Multipack 4
PSC 7701024 | PSC starting kit, 25 pF, 10 pF MT/MTZ032-036 code 5 Multipack 4
PSC 7701025 | PSC starting kit, 15 pF, 10 pF MT/MTZ018 code 1 Multipack 4
PSC 7701035 | PSCstarting kit, 30 pF, 15 pF MT/MTZ022 & 044-050 code 1 & 050-5 Multipack 4
PSC 7701151 | PSC starting kit, 25 pF, 25 pF MT/MTZ028 code 1 Multipack 4
PSC 7701152 | PSC starting kit, 25 pF, 20 pF MT/MTZ032-036 code 1 Multipack 4
PSC 7701153 | PSC starting kit, 35 pF, 20 uF MT/MTZ040 code 1 Multipack 4
PSC 7701036 | PSCstarting kit, 30 pF, 20 pF MT/MTZ056 code 1 Multipack 6
PSC 7701037 | PSC starting kit, 30 pF, 25 pF MT/MTZ064 code 1 Multipack 6

Single phase CSR starting kits & starting kits in prewired box

Type Code no. Description Application Packaging |Pack size
CSR 7701022 | CSRstarting kit, 20 pF, 10 pF, 98 uF MT/MTZ018-028 code 5 Multipack 4
CSR 7701030 | CSRstarting kit, 25 pF, 10 pF, 98 pF MT/MTZ032-036 code 5 Multipack 4
CSR 7701021 | CSRstarting kit, 15 pF, 10 pF, 98 uF MT/MTZ018 code 1 Multipack 4
CSR 7701038 | CSRstarting kit, 15 pF, 30 pF, 98 uF MT/MTZ022 code 1 Multipack 4
CSR 7701154 | CSRstarting kit, 25 pF, 25 pF, 140 pF MT/MTZ028 code 1 Multipack 4
CSR 7701155 | CSRstarting kit, 25 pF, 20 pF, 98 uF MT/MTZ032-036 code 1 Multipack 4
CSR 7701156 | CSRstarting kit, 35 pF, 20 pF, 98 uF MT/MTZ040 code 1 Multipack 4
CSR 7701042 | CSRstarting kit, 30 pF, 15 pF, 140 pF MT/MTZ044-051 code 1 Multipack 6
CSR 7701043 | CSRstarting kit, 30 pF, 20 pF, 98 pF + 98 pF MT/MTZ056 code 1 Multipack 6
CSR 7701044 | CSRstarting kit, 30 pF, 25 pF, 98 uF + 140 pF MT/MTZ064 code 1 Multipack 6
CSR 7701028 | CSR starting kit, prewired box, 20 pF, 10 pF, 98 uF MT/MTZ018-028 code 5 Single pack 1
CSR 7701054 | CSR starting kit, prewired box, 25 uF, 10 pF, 98 uF MT/MTZ032-036 code 5 Single pack 1
CSR 7701147 | CSRstarting kit, prewired box, 15 pF, 30 pF, 98 uF MT/MTZ022 code 1 Single pack 1
CSR 7701148 | CSRstarting kit, prewired box, 25 pF, 25 pF, 140 uF MT/MTZ028 code 1 Single pack 1
CSR 7701149 | CSRstarting kit, prewired box, 25 pF, 20 pF, 98 uF MT/MTZ032-036 code 1 Single pack 1
CSR 7701150 | CSRstarting kit, prewired box, 35 uF, 20 pF, 98 uF MT/MTZ040 code 1 Single pack 1
CSR 7701049 | CSRstarting kit, prewired box, 30 pF, 15 pF, 140 uF MT/MTZ044-050 code 1 Single pack 1

Kickstart kits
Type Code no. | Description Application Packaging |Pack size
7701060 | Kickstart kit; relay + start capacitor 227 pF MT/MTZ018 code 1 &5 Single pack 1
7701059 | Kickstart kit; relay + start capacitor 280 pF MT/MTZ022-064 code 1 &5 excl 050-5 Single pack 1
Lubricants

Type Code no. Description Application Packaging |Pack size
160PZ 7754019 | POE lubricant, 160PZ, 33.8 oz can MTZ with R-404A, R-507A, R-134a, Multipack 12
160PZ 7754020 | POE lubricant, 160PZ, 67.6 oz can MTZ with R-404A, R-507A, R-134a, Multipack 8
160P 7754001 | Mineral oil, 160P, 67.6 0z can MT or LT with R-22 or R-502 Multipack 8
160P 7754002 | Mineral oil, 160P, 169 oz can MT or LT with R-22 or R-502 Multipack 4
160ABM | 7754009 | Alkylbenzene oil 160ABM, 67.6 0z can MT or LT with transitional refrigerants Multipack 8
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ORDERING INFORMATION AND PACKAGING

Ordering information

Maneurop® MT & MTZ reciprocating
compressors can be ordered from Dan-
foss Commercial Compressors in either
industrial packs (also called multiple
packaging) or in single packs (also cal-

The code numbers ending in "M" in
the tables represent compressors in in-
dustrial pack. For ordering single units,
please replace the last letter "M" by let-
ter "I".

led individual packaging).

MT compressors in industrial pack (multiple packaging)

R-22

Code no.
Compressor A 1 3 4 5 6 7 9
model Design’) 460/3/60 575/3/60
208-230/1/60 |200-230/3/60 400/3/50 230/1/50 230/3/50 500/3/50 380/3/60
MT018 S - MT18-3M MT18-4M MT18-5M - - -
VE MT18-1VM MT18-3VM MT18-4VM MT18-5VM - - -
MT022 S MT22-1M MT22-3M MT22-4M MT22-5M - - -
VE MT22-1VM MT22-3VM MT22-4VM MT22-5VM MT22-6VM - MT22-9VM
MTo028 S MT28-1M MT28-3M MT28-4M MT28-5M MT28-6M - -
VE MT28-1VM MT28-3VM MT28-4VM MT28-5VM MT28-6VM - MT28-9VM
MT032 S - MT32-3M MT32-4M MT32-5M MT32-6M - -
VE MT32-1VM MT32-3VM MT32-4VM MT32-5VM MT32-6VM - -
MT036 S - MT36-3M MT36-4M MT36-5M MT36-6M - -
VE MT36-1VM MT36-3VM MT36-4VM MT36-5VM MT36-6VM - MT36-9VM
MT040 S MT40-1M MT40-3M MT40-4M - MT40-6M - -
VE MT40-1VM MT40-3VM MT40-4VM - MT40-6VM - -
MT044 S MT44-1M MT44-3M MT44-4M - - - MT44-9M
VE MT44-1VM MT44-3VM MT44-4VM - MT44-6VM MT44-7VM MT44-9VM
S - - MT45-4M - - - -
MTO045
VE - MT45-3VM MT45-4VM - - - -
MT050 S - MT50-3M MT50-4M - - - MT50-9M
VE MT50-1VM MT50-3VM MT50-4VM MT50-5VM MT50-6VM MT50-7VM MT50-9VM
S - MT51-3M MT51-4M - - - -
MTO51
VE - MT51-3VM MT51-4VM - - - -
MT056 S - MT56-3M MT56-4M - - MT56-7M MT56-9M
VE MT56-1VM MT56-3VM MT56-4VM - MT56-6VM MT56-7VM MT56-9VM
S - - MT57-4M - - - -
MTO57
VE - MT57-3VM MT57-4VM - - - -
MT064 S - MT64-3M MT64-4M - - - MT64-9M
VE MT64-1VM MT64-3VM MT64-4VM - MT64-6VM - MT64-9VM
S - MT65-3M MT65-4M - - - -
MTO065
VE - MT65-3VM MT65-4VM - - - -
MT072 S - MT72-3M MT72-4M - - - MT72-9M
VE - MT72-3VM MT72-4VM - MT72-6VM - MT72-9VM
S - MT73-3M MT73-4M - - - -
MTO073
VE - MT73-3VM MT73-4VM - - - -
S - - MT80-4M - - - MT80-9M
MTO080
VE - MT80-3VM | MT80-4VM - MT80-6VM - MT80-9VM
s - - MT81-4M - - - -
MTO081
VE - MT81-3VM MT81-4VM - - - -
MT100 Sv - MT100-3M MT100-4M - MT100-6M MT100-7M MT100-9M
VE - MT100-3VM MT100-4VM - MT100-6VM MT100-7VM MT100-9VM
MT125 Sv = MT125-3M MT125-4M = MT125-6M MT125-7M -
VE - MT125-3VM MT125-4VM - MT125-6VM MT125-7VM -
MT144 Sv - MT144-3M MT144-4M - - - MT144-9M
VE - MT144-3VM MT144-4VM - MT144-6VM MT144-7VM MT144-9VM
MT160 Sv = MT160-3M MT160-4M = MT160-6M = MT160-9M
VE - MT160-3VM MT160-4VM - MT160-6VM MT160-7VM MT160-9VM

) S =Single compressor, no oil sight glass, no oil equalization connection
Sv =Single compressor, brazed oil sight glass, no oil equalization connection
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MTZ compressors in industrial pack

(multiple packaging)

R-404A /R-507A / R-134a / R-407C

Code no.
Comﬁl;‘e:lsor Design) 1 3 4 5 6 7 9
460/3/60 575/3/60
208-230/1/60 |200-230/3/60 400/3/50 230/1/50 230/3/50 500/3/50 380/3/60
S MTZ18-1M MTZ18-3M MTZ18-4M MTZ18-5M - - -
MTz018 VE MTZ18-1VM MTZ18-3VM MTZ18-4VM MTZ18-5VM MTZ18-6VM - -
MTZ022 S MTZ22-1M MTZ22-3M MTZ22-4M MTZ22-5M MTZ22-6M - -
VE MTZ22-1VM MTZ22-3VM MTZ22-4VM MTZ22-5VM MTZ22-6VM - MTZ22-9VM
S MTZ28-1M MTZ28-3M MTZ28-4M MTZ28-5M MTZ28-6M - -
MTZ028 VE MTZ28-1VM MTZ28-3VM MTZ28-4VM MTZ28-5VM MTZ28-6VM - MTZ28-9VM
MTZ032 S MTZ32-1M MTZ32-3M MTZ32-4M MTZ32-5M MTZ32-6M MTZ32-7M -
VE MTZ32-1VM MTZ32-3VM MTZ32-4VM MTZ32-5VM MTZ32-6VM MTZ32-7VM MTZ32-9VM
MTZ036 S MTZ36-1M MTZ36-3M MTZ36-4M MTZ36-5M MTZ36-6M - -
VE MTZ36-1VM MTZ36-3VM MTZ36-4VM MTZ36-5VM MTZ36-6VM MTZ36-7VM MTZ36-9VM
MTZ040 S MTZ40-1M MTZ40-3M MTZ40-4M - MTZ40-6M - -
VE MTZ40-1VM MTZ40-3VM MTZ40-4VM - MTZ40-6VM - -
S - MTZ44-3M MTZ44-4M - - MTZ44-7M MTZ44-9M
MTZ044 VE MTZ44-1VM MTZ44-3VM MTZ44-4VM - MTZ44-6VM MTZ44-7VM MTZ44-9VM
MTZ045 S - - MTZ45-4M - - - -
VE - MTZ45-3VM MTZ45-4VM - - - -
S - MTZ50-3M MTZ50-4M - - MTZ50-7M MTZ50-9M
MTZ050 VE MTZ50-1VM MTZ50-3VM MTZ50-4VM MTZ50-5VM MTZ50-6VM MTZ50-7VM MTZ50-9VM
MTZ051 S - - MTZ51-4M - - - -
VE - MTZ51-3VM MTZ51-4VM - - - -
S - MTZ56-3M MTZ56-4M - - MTZ56-7M MTZ56-9M
MTZ056 VE MTZ56-1VM MTZ56-3VM MTZ56-4VM - MTZ56-6VM MTZ56-7VM MTZ56-9VM
MTZ057 S - - MTZ57-4M - - - -
VE - MTZ57-3VM MTZ57-4VM - - - -
S - MTZ64-3M MTZ64-4M - - - MTZ64-9M
MTZ064 VE MTZ64-1VM MTZ64-3VM MTZ64-4VM - MTZ64-6VM = MTZ64-9VM
MTZ065 S - - MTZ65-4M - - - -
VE - MTZ65-3VM MTZ65-4VM - - - -
MTZ072 S - MTZ72-3M MTZ72-4M - MTZ72-6M - MTZ72-9M
VE = MTZ72-3VM MTZ72-4VM - MTZ72-6VM = MTZ72-9VM
S = = MTZ73-4M - - - -
MTZ073
VE - MTZ73-3VM MTZ73-4VM - - - -
MTZ080 S - - MTZ80-4M - - - MTZ80-9M
VE - MTZ80-3VM MTZ80-4VM - MTZ80-6VM - MTZ80-9VM
S = = MTZ81-4M - - - -
MTZ081
VE - MTZ81-3VM MTZ81-4VM - - - -
MTZ100 Sv - MTZ100-3M MTZ100-4M - MTZ100-6M MTZ100-7M MTZ100-9M
VE - MTZ100-3VM | MTZ100-4VM - MTZ100-6VM | MTZ100-7VM | MTZ100-9VM
Sv - MTZ125-3M MTZ125-4M - MTZ125-6M MTZ125-7M MTZ125-9M
MTZ125 VE - MTZ125-3VM | MTZ125-4VM - MTZ125-6VM | MTZ125-7VM | MTZ125-9VM
MTZ144 Sv - MTZ144-3M MTZ144-4M - MTZ144-6M MTZ144-7M MTZ144-9M
VE - MTZ144-3VM | MTZ144-4VM - MTZ144-6VM | MTZ144-7VM | MTZ144-9VM
Sv - MTZ160-3M MTZ160-4M = MTZ160-6M = MTZ160-9M
MTZ160 VE = MTZ160-3VM | MTZ160-4VM = MTZ160-6VM | MTZ160-7VM | MTZ160-9VM
) S =Single compressor, no oil sight glass, no oil equalization connection

Sv = Single compressor, brazed oil sight glass, no oil equalization connection
VE =Single compressor, threaded oil sight glass, 3/8" oil equalization connection
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Packaging
Single pack Multipack Industrial pack
Model ] . Net . . Gross . . . Gross .
Dlmgn5|ons weight Nbr Dmgnsnons weight Stathlc Nbr Dlmgn5|ons weight Stat.|c
in in stacking in stacking
b b b
1 cylinder
MT/MTZ018 46 313 615
MT/MTZ022 46 313 615
MT/MTZ028 [:13.0 51 1:39.4 333 1:47.2 650
w:11.6 6 w:23.6 4 12 w:31.5 4
MT/MTZ032 h:15.2 53 h:20.0 348 h:19.7 672
MT/MTZ036 55 362 710
MT/MTZ040 57 370 725
2 cylinders
MT/MTZ044-050 77 500 648
MT/MTZ045-051 82 527 675
MT/MTZ056-064 I:15.6 82 1:45.3 527 1:47.2 675
w: 14.4 6 w:31.5 4 6 w:31.5 4
MT/MTZ057-065 h:17.9 86 h:22.0 560 h:21.7 734
MT/MTZ072-080 88 567 754
MT/MTZ073-081 90 578 765
4 cylinders
MT/MTZ100 132 877 855
MT/MTZ125 1:19.1 141 1:47.2 912 1:47.2 891
w: 15.6 6 w:39.4 4 6 w:31.5 4
MT/MTZ144 h:23.6 148 h: 28.7 948 h: 25.6 926
MT/MTZ160 152 979 957
Single pack: One compressor in a cardboard box.
In some publications this packaging may be indicated as ‘individual packaging.
Multipack: A full pallet of compressors, each individually packed in a cardboard box. Mainly available for to wholesalers and Danfoss distribution

Industrial pack:

Nbr:

EG)www.famcocorp.com
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A full pallet of unpacked compressors. Mainly available for to OEM customers.
In some publications this packaging may be indicated as ‘Multiple packaging.

Number of compressor in a pack
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The Danfoss product range for the
refrigeration and air conditioning industry

Danfoss Refrigeration & Air Conditioning is
a worldwide manufacturer with a leading
position in industrial, commercial and
supermarket refrigeration as well as air

conditioning and climate solutions.

Controls for

Controls for
Commercial Refrigeration Industrial Refrigeration

Household Compressors

Electronic Controls &
Sensors

Commercial Compressors  Sub-Assemblies

We focus on our core business of making
quality products, components and systems
that enhance performance and reduce
total life cycle costs - the key to major

savings.

Industrial Automation

—

Thermostats

We are offering a single source for one of the widest ranges of innovative refrigeration

and air conditioning components and systems in the world. And, we back technical

solutions with business solution to help your company reduce costs,

streamline processes and achieve your business goals.

Danfoss A/S « www.danfoss.com

Danfoss Inc. -

Refrigeration & Air Conditioning Division - 7941 Corporate Drive - Baltimore, MD 21236
Ph 410-931-8250 - Fax 410-931-8256 - E-mail: baltimore@danfoss.com - Internet: www.danfoss.com/North_America

Danfoss can accept no responsibility for possible errors in catalogues, brochures and other printed material. Danfoss reserves the right to alter its products without notice.This also applies to products

already on order provided that such alterations can be made without subsequentlal changes being necessary in specifications already agreed.
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ENGINEERING
TOMORROW

Application guidelines

Maneurop® reciprocating
compressors NTZ

R404A - R507 - 60 Hz
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Maneurop® reciprocating compressors

Features

The Maneurop® NTZ series from Danfoss
Commercial Compressors is a range of hermetic
reciprocating compressors for low evaporating
temperature applications. These compressors
replace the former LTZ range.

The NTZ series is engineered as a true low
temperature compressor, optimised at -31°F with
an extended evaporating temperature range
from -49°F up to 14°F. The compressors can be
operated at a return gas temperature (suction
gas temperature) of 68°F even at low evaporating
temperatures.

A liquid injection system is not required. All
components are of high quality and precision to
assure a long product life.

NTZ compressors have a large internal free
volume that helps to reduce the risk of liquid
hammering. The electrical motor is fully suction
gas cooled which means that no additional body
cooling is required and it allows the compressor
to be insulated with an acoustic hood when the
installation requirements call for extra low sound
characteristics.
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Technical specifications
and nominal ratings

Displacement Nominal ratings*
Oil Net
Compresson Swept volume o
oz Ibs
46

in*/rev 2900 rom | 3500 rpm | Cooling capacity EER Cooling capacity EER
Btu Btu/h/w Btu/h Btu/h/w

NTZ048 293 295 356 4084 3.99 4887 3.93 1

NTZ068 4.15 418 504 6935 4.12 8183 4.12 1 32 51

NTZ096 5.86 590 712 8097 4.08 9915 4.12 2 61 77
NTZ108 6.59 664 801 9943 4.22 11470 4.01 2 61 77
NTZ136 8.30 836 1009 12810 3.91 15130 3.98 2 61 77

NTZ215 13.12 1321 1595 19800 4.20 23360 4.20 4 132 137
NTZ271 16.53 1665 2010 27480 4.37 32420 437 4 132 141

(*) Motor code 4 operating conditions: R404A, Evap. temp.: -25°F, Cond. temp.: 105°F, RGT: 40°F, SC: 0K
For full NTZ data details and capacity tables refer to Online Datasheet Generator: www.danfoss.com/odsg

Versions Available equipment version:
« R1:Rotolock suction and discharge connections, 3/8" flare oil equalisation connection, threaded
sight glass.

Compressor reference

(indicated on the compressor
nameplate) NT Z 24_8 _A_ 1 A
NT: New low temperature:l —|: Evolution index,

reciprocating compressors indigating compressor
modifications

LR

Equipment version

Z: Polyolester lubricant (R1: Rotolock connections,
oil equalisation connection
and sight glass)

Displacementincm®/rev. — | L Motor protection

(L: Internal Motor Protection)

UL index indicator Motor voltage code
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1 cylinder

1"1/4

Schrader
1/4"

13.8 (NTZ068 -1)
13.1

| — Oil equalisation 1
3/8"

]

2.68

PTC crankcase heater

4.29 4.65
35° 33°
Threaded oil
sight glass
2.68 =
1.54
Suction 5.78
Discharge 5.59
141 484
8
6.2 17

Discharge rotolock

Suction rotolock

All dimensions in inch

Silent block

Terminal box 7 =

[

Spade connectors

1/4" AMP-AWE
o

«— ©00.83in
Earth M4-12 o s
Knock-out @ 0.83 in

IP rating: 55 (with cable gland)

Rotolock connections size Rotolock valve

NTZ048 " " "
NTZ068 1"1/4 1 5/8

1/2" V09 Vo6
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Application guidelines Dimensions

2 cylinders

Qil equalisation
3/8"

PTC
crankcase heater

|
‘ Suction rotolock
Schrader 1"3/4
1/4" ‘ ‘
‘ @ |
‘ Discharge rotolock ‘
1"1/4
9.91 ‘
‘ 10.43
| |
i )
‘ ‘

Threaded oil 3.22(1)

sight glass

(1) NTZ096 - 108 - 136 except NTZ136-1
(2) NTZ136-1

All dimensions in inch

Silent block

0.91

Terminal box < Q)] Terminal box (2)
o]
Screw
Spade connectors 10-32 UNF x 9.5
1/4" AMP-AWE
o
«— 20.83in
| Knock-out
Earth M4-12 o s @ I Q)n1° icn *
Earth M4-12 ) -%]Hn
I
Knock-out @ 0.83 in /-
Knock-out @ 1.14 in
IP rating: 55 (with cable gland) IP rating: 54 (with cable gland)

Rotolock connections size Rotolock valve

NTZ096 - NTZ108 1"3/4 1"1/4 7/8" 3/4" Vo7 Vo4

NTZ136 1"3/4 1"1/4 1"1/8 3/4" V02 Vo4
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Application guidelines Dimensions
4 cylinders
‘ @139 8.27
204 Schrader1/4" | gp
Suction rotolo
1"3/4
Discharge rotol
1"1/4
4.61
QOil equalisation Threaded oil
3/8" sight glass
9.2
6.10 .
39

9.13

Mounting hole for
PTC crankcase heater

All dimensions in inch

/\150 Silent block HM12-50

15°

8.07
155°

1.18

9.68

Terminal box

Screw
10-32 UNF x 9.5

& Knock-out
@1in
Earth M4-12 ) -Jdﬂu

. 7

Knock-out @ 1.14in /

IP rating: 54 (with cable gland)

Rotolock connections size Rotolock valve

NTZ215 - NTZ271 1"3/4 1"1/4 1"1/8 3/4" V02 Vo4
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Application guidelines

Electrical connections and wiring

Voltage application range

Motor voltage code Nominal voltage Voltage application range

1 208-230V/1/60Hz 187 -253V

3 200-230V/3/60Hz 180-253V
4 380-400V/3/50Hz 340-440V (50 Hz)
460V /3/60Hz 414 -506V (60Hz)

220-240V/1/50Hz 198 - 264V

380V/3/60Hz 342 -418V

Single phase electrical
characteristics

Winding resistance (Q)
(£7 % at68°F)

LRA - Locked Rotor MCC - Maximum
rrent (A) Continu Current (A)

| MotorCode | 1 | T A I T - R
| Winding || st wun | strt

NTZ048 437 37 13.2 1 1.32 416 1.62 3.95
NTZ068 72 53 21 17 0.94 2.01 1.05 3.19
NTZ096 97 31 0.45 1.84
NTZ108 97 33 0.45 1.84
NTZ136 140 41 0.36 1.73
Nominal capacitor values PSC/CSR*
and relays Models Run capacitors (1)
(A) uF (C) uF Y 2y
OH NTZ048 20 10 100
Rz Nrz068 20 10 100
NTZ048 15 10 100
NTZ068 25 25 135 RVA6AMKL
* PSC: Permanent Split Capacitor 60 Hz NTZ096 30 15 135
CSR: Capacitor Start Run NTZ108 30 15 135
(1) Run capacitors: 440 volts
(2) Start capacitors: 330 Volts NTZ136 30 15 135

Single phase motor
protection and suggested
wiring diagram

temperature. If the motor were to be overloaded
and the protector trips, it might take up to several
hours to reset and restart the compressor.

Single phase compressor motors are internally
protected by a temperature / current-sensing
bimetallic protector which senses the main and
start winding current as well as motor winding

Trickle circuit

The trickle circuit provides the facility of heating
the compressor crankcase by feeding a small
current to the auxiliary winding and the run
capacitor (See the drawings in section “Electrical
connections and wiring"”).

For the larger single phase compressor models
NTZ048-068, the use of the PTC crankcase heater
is recommended.

PSC wiring PSC wiring may be used for refrigerant circuits ensured before start-up because of the low
with capillary tubes or expansion valves with starting torque characteristics of this system.
bleed ports. Pressure equalisation must be

CSR wiring CSR wiring provides additional motor torque Some applications with high differential pressure

at start-up, by the use of a start capacitor in
combination with the run capacitor. This system
can be used for refrigerant circuits with capillary
tubes or expansion valves. The start capacitor is
only connected during the starting operation, a
potential relay is used to disconnect it after the
start sequence.

can require a very high starting torque. For such
cases the CSR starting kit can be converted to a
very high starting torque kit by an additional start
capcitor of 100 pF parallel to the start capacitor of
the CSR kit. This configuration can also be used to
reduce erratic starting at unfavourable conditions
such as very low ambient temperature or weak
voltage.

10|
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Application guidelines Electrical connections and wiring
Single phase PSC wiring 230V
with trickle circuit
220kQ-1W
A UF
« 1 =5
\) Thermostat I
1oL Motor protector
A&C Run capacitors
C Common
S Start winding (auxiliary)
R Run winding (main)
Single phase CSR wiring
with trickle circuit
u 230V
Start Relay
5
220kQ-1W
= :
A uF 3{
[ 1
1 =
\) Thermostat T
1oL Motor protector u:'x.::
A&C Run capacitors o)
B Start capacitor 15kQ-1W
C Common
S Start winding (auxiliary)
R Run winding (main)
Single phase CSR wiring
without trickle circuit 230V
Start Relay
5
\)Thermostat
L 2
1
1oL Motor protector
A+C Run capacitors “5_::
B Start capacitor 2}
C Common _
S Start winding (auxiliary) 15k0-1W
R Run winding (main)
Capacitors A and C are replaced by a
single capacitor of size A + C
E)www.famcocorp.com A
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Application guidelines Electrical connections and wiring

Three phase electrical
characteristics

LRA MCC Winding resistance (Q)
Compressor (Locked Rotor Amp) A (Maximum Continuous Current) A (between phases +/- 7% at 77°F)

NTZ048 32 16 22 10.1 4.8 5 2.80 11.55 13.10
NTZ068 48.5 25 29 14.8 8.4 85 1.58 711 9.70
NTZ096 72 32 - 204 10.1 - 1.20 5.03 -
NTZ108 72 45 57 214 121 11 1.20 4.00 254
NTZ136 97.2 51 64 29 143 15 0.98 3.80 2.54
NTZ215 147.7 74 110 423 223 23 0.57 2.23 1.26
NTZ271 198 96 150 56.5 27.0 30 0.41 1.61 0.84

Three phase motor
protection and suggested L1
. . L2
wiring diagram o 3
FU
i
Ms?}?
a1 } TH
Comp. EC |::| PTC
FU Fuses
MS Main switch
(@ Compressor contactor (@]
TH Thermostat
EC External controls - oL
COMP  Compressor =
PTC Crankcase heater E N
1oL Internal overload line break
Wiring diagram with
pump_down cycle CONTROL CIRCUIT v s L
| I+
ee——— — Q
Al
] w s Y
KA KS
KM KA KA
Al — 1
‘ m ]TZ‘
A3 1
Ks 1805 \ HDP ‘ —LI ‘
Control device TH n2 \ " \
Optional short cycle timer (3 min) 180 s /—D ‘ |
Control relay KA I ™ | ——
Liquid Solenoid valve LLSV | \
Compressor contactor KM
Safety lock out relay KS ks O | M) |
Pump-down control & L.P. switch ~ BP per
H.P. switch HP - Y |
Fused disconnect Q1 KM A ‘ T |
Fuses F1 =
Compressor motor M |
Discharge gas thermostat DGT
i)www.famcocorp.com —
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Application guidelines

Electrical connections and wiring

Wiring diagram without
pump-down cycle

CONTROL CIRCUIT

L.
l
A ] _%_ Q =
I [
| | IR ~\ N
kA \ ks
KA KA
Al [T
H .M T2 ‘
A3 W [ j \
180s . ‘
=7 [T
F
i \
1N
Control device TH Ks \_D ‘ |
Optional short cycle timer (3 min) 180's ™ a |
Control relay KA ot )
Compressor contactor KM |
Safety lock out relay KS i |
H.P. switch HP ] KA \ T
Fused disconnect Q1 { - \
Fuses P —_ L L —
Compressor motor M
Discharge gas thermostat DGT
IP rating The compressor terminal boxes IP rating

according to CEl 529 are:

IP55 for NTZ048-136 except NTZ136-1

IP54 for NTZ136-1 & NTZ215-271

The IP ratings are only valid when correctly sized
cable glands of the same IP rating are applied.

| 5 E)

First numeral, level of protection against contact J

and foreign objects
5 Complete protection against contact and
against harmful dust deposits

Second numeral, level of protection against water
4 Protection against water splashing from any direction
5  Protection against jets of water from any direction

Motor protection

Internal motor protection

Three phase compressors are internally protected
by a temperature / current-sensing bimetallic
protector, connected to the neutral point of the
star-connected stator windings. This internal
overload line break protects the motor against

overheating, current overload and locked rotor
conditions. If the motor were to be overloaded
and the protector trips, all 3-phases are cut out.
It might take up to several hours to reset and
restart the compressor.

Voltage unbalance

Operating voltage limits are shown in section
"Voltage application range". The voltage applied
to motor terminals must lie within these limits
during both start-up and normal operation.
The maximum allowable voltage unbalance is
2%. Voltage unbalance causes high amperage

[Vavg - V1-2 [+|Vavg - V1-3 |+|Vavg - V2-3 |

on one or more phases, which in turn leads to
overheating and possible motor damage.

The voltage unbalance is given by the following
formula:

% voltage unbalance:

Vavg = Mean voltage of phases 1,2 and 3
V1-2 =Voltage between phases 1 and 2

x 100
2 xVavg

V1-3 =Voltage between phases 1 and 3
V2-3 =Voltage between phases 2 and 3.
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Application guidelines Approval and certifications
Approvals and certificates Maneurop® NTZ compressors comply with the Certificates are listed on the product datasheets:
following approvals and certificates. http://www.danfoss.com/odsg
CE
(European Directive) c € All models
UL “ Models with motor voltage code 1, 3 & 4,
(Underwriters Laboratories) Cc us NTZ048 - 9 & NTZ068 - 9
CCC (China Compulsory .
Product Certification) Models with motor voltage code 4 & 5.
EAC Eurasian conformity mark [ H [ Models with motor voltage code 4 & 5.

directive 2014/68/EU

Refrigerating fluids Group 2 Group 2
Category PED | Il
Evaluation module out of the scope D1
Maximum / Minimum allowable temperature - TS 122°F > Ts > -31°F 122°F > Ts > -31°F
Maximum allowable pressure - PS 328 psig 328 psig

Low voltage directive

2014/35/EU

Declaration of conformity Contact Danfoss
Machinery directive
2014/30/EU NTZ 048 t0 271
Manufacturer's declaration of incorporation Contact Danfoss

Internal free volume

Volume (cu.inch)
Products
473

1yl 17.1
2yl 1045 384
4 cyl. 1964 73.2
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Application guidelines

Operating conditions

Refrigerants and
lubricants

Maneurop® NTZ compressors are designed and
optimised for refrigerants R404A and R507.

The use of hydrocarbons is not authorised in NTZ
Compressors.

Only approved refrigerants and lubricants as
listed in below table may be used.

13

R404A

160Z polyolester
HFC 0 lubricant, factory charged (160SZ - 160PZ
R507 0 allowed alternatively)
*Type: HFC: Hydrofluorcarbon (no chlorine component, "long-term" zero-ODP alternative)

*ODP:

Kk

Ozone Depletion Potential (base R11; ODP = 1)

pressure

Temperature glide: difference between saturated vapor temperature and saturated liquid temperature at constant

Operating envelope
R404A / R507

Because of their thermodynamic properties,
R404A and R507 are especially suitable for low
and medium temperature applications. Danfoss
recommends the use of these refrigerants with
NTZ compressors. Note that R404A has a small

temperature glide. It must therefore be charged
in the liquid phase. For most other aspects
however, this small glide may be neglected. R507
is an azeotropic mixture without temperature
glide.

145
140
P 7 /
SH.=20°F —», |, /
135 1 &4\.y= 4
P /
¢ fe— SH.=20F
= 125 '/ * 2cyl
5 s /< RGT68°F
5 120 . /
s ]
8 115 / / /
£ L4 7/ /
2 '
@ 110 4 /
£
z | /
3 105
< [
o
Y 00 1y
/4 /
o b )
o /
1
o —=
80
-55 -50 -45 -40 -35 -30 -25 -20 -15 -10 5 0 5 10 15 20
Evaporating temperature (°F)

Discharge temperature
protection

Even when the motor windings are protected
against overheating by the internal motor
protection, the compressor discharge gas
temperature could exceed the maximum allowed
value of 275°F when the compressor is operated
outside its application envelope. The most
effective protection against too high discharge
gas temperature is to mount a discharge

gas thermostat. An accessory kit is available

from Danfoss which includes the thermostat,
mounting bracket and insulation. The thermostat
must be attached to the discharge line as

indicated below at no more than 5.9 inch from
the discharge connection.

Thermostat

Discharge line

Insulation
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Application guidelines

Operating conditions

Operating limits

High pressure

Low pressure

A high-pressure (HP) safety switch is required to
shut down the compressor should the discharge
pressure exceed the values shown in the table
below. This switch can be set at lower values
depending on the application and ambient
conditions. It must be either located in a lockout

circuit or associated with a manual reset device to
prevent cycling around the high pressure limit.

If a discharge valve is used, the HP switch must
be connected to the service valve gauge port,
which cannot be isolated.

A low-pressure (LP) safety switch must also be
used; deep vacuum operations will result in
failure. The minimum LP safety switch (loss of
charge switch) setting is 0 relative bar (0 bar
g). For systems without pump-down feature,
the LP safety switch must be either a manual

lockout device or an automatic LP safety switch
wired into an electrical lockout circuit. LP switch
tolerance must not allow for vacuum operation
of the compressor. LP safety switch settings for
pump-down cycles with automatic reset are
listed in the following table.

Working pressure range, high side

Working pressure range, low side

Minimum low pressure safety switch setting
Minimum low pressure pump-down switch setting
Relief valve opening pressure difference (2 and 4 cycl)

Relief valve closing pressure difference

psig 191 - 402
psig 0.7-48
psig 0
psig 3
psig 435
psig 116
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Application guidelines

System design recommendations

Maneurop® NTZ compressors have been
designed and qualified for stationary equipment
using standard alternating power supply. Danfoss

does not warrant the compressors for use on
mobile applications such as trucks, railways,
subways, ships etc.

Piping design

Oil in a refrigeration circuit is required to
lubricate moving parts in the compressor. During
normal system operation small oil quantities
will continuously leave the compressor, with
the discharge gas. Therefore, the system piping
shall be designed in a way which allows a good
oil circulation, avoiding oil being trapped in
the system and ensuring a constant oil return
to the compressor. As long as the amount of
oil circulating through the system is small it
will contribute to good system operation and
improved heat transfer efficiency.

Lubricant getting trapped in the evaporator or
suction lines will affect system performance and
will ultimately lead to compressor lubrication
failures. Where a poor oil return situation exists,
adding lubricant will not help safeguard the
compressor. Only a correct piping design can
ensure adequate oil circulation maintaining safe
oil level in the compressor.

Suction line

Horizontal suction line sections shall have a slope
of 0.5% in the direction of refrigerant flow (5/8"
per 10 ft of pipe).The cross-section of horizontal
suction lines shall be such that the resulting gas
velocity is at least 13 ft/s. In vertical risers, a gas
velocity of 26 to 40 ft/s is required to ensure
proper oil return.

A U-trap is required at the foot of each vertical
riser. If the riser is higher than 13 ft, additional
U-traps are required for each additional 13ft.
The length of each U-trap must be as short as
possible to avoid the accumulation of excessive
quantities of oil (see figure below).

Gas velocities higher than 40 ft/s will not
contribute to significantly better oil return.
However they will cause higher noise levels and
result in higher suction line pressure drops which

will have a negative effect on the system capacity.

Note that the suction rotolock valves, which

can be ordered from Danfoss as accessories, are
designed for average pipe sizes, selected for
systems running at nominal conditions. The pipe
sizes selected for specific systems may differ from
these average sizes.

The suction line must always be insulated to limit
suction gas superheat.

ﬁ

0.5 % slope, To condenser

13 ft/s or more

A

T U-trap

P ——

max. 13 ft
m —— U-trap, as short as possible
| 26 to 40 ft/s

max. 13 ft

0.5 % slope,

l 13 ft/s or more

™ : U-trap, as short as possible

Evaporator

Discharge line

When the condenser is mounted above the
compressor, a loop above the condenser and a
U-trap close to the compressor are required to
prevent liquid draining from the condenser into
the discharge line during standstill.

~ = — —pn Loop,ashigh as top
of condenser

Condenser
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Application guidelines

System design recommendations

Oil charge and oil
separator

In most installations the initial compressor oil
charge will be sufficient. In installations with line
runs exceeding 66 ft, or with many oil traps or an
oil separator, additional oil may be required. In

installations with the risk of slow oil return such
as in multiple evaporator or multiple condenser
installations, an oil separator is recommended.
Also refer to the section "Oil charge and oil level".

Filter driers

For new installations with NTZ compressors
Danfoss recommends using the Danfoss DML
100% molecular sieve, solid core filter drier.
Molecular sieve filter driers with loose beads from
third party suppliers shall be avoided.

For servicing of existing installations where acid
formation is present the Danfoss DCL solid core

filter driers containing activated alumina are
recommended.

The drier is to be oversized rather than
undersized. When selecting a drier, always take
into account its capacity (water content capacity),
the system refrigerating capacity and the system
refrigerant charge.

Suction pressure control

An MOP-type expansion valve or suction pressure
regulator (i.e. Danfoss KVL) must be used to limit
suction pressure at a maximum of 58 psig relative
(23°F). Do not apply both of these devices in
combination with one another.

When compressors are mounted onto a rack
for a multi-evaporator system (i.e. supermarket)
or when evaporators operate at different
temperatures, use pressure regulators (Danfoss
KVP) without an MOP expansion valve.

Suction line heat
exchanger

A suction line heat exchanger is recommended
for low temperature applications, better
performance and efficiency are expected.

However in hot location this may cause high
suction gas superheat which can result in too
high discharge temperature.

Low ambient temperature
operation

At low ambient temperatures, the condensing
temperature and condensing pressure in air
cooled condensors will decrease. This low
pressure may be insufficient to supply enough
liquid refrigerant to the evaporator. As a result
the evaporating temperature will decrease,
leading to low capacity and eventual poor oil
return. At start-up, the compressor will pull into
vacuum and it will be switched off by the low
pressure protection. Depending on how the low
pressure switch and delay timer are set, short
cycling can occur. To avoid these problems,
several solutions are possible, based on reducing
condenser capacity:

In air-cooled machines, cycling the fans with

a head pressure controller will ensure that the
fans remain off until the condensing pressure

has reached a satisfactory level. Variable speed
fans can also be used to control the condensing
pressure. In water-cooled units, the same can be
performed using a water regulator valve that is
also operated by head pressure, thereby ensuring
that the water valve does not open until the
condensing pressure reaches a satisfactory level.

The minimum condensing pressure must be
set at the minimum saturated condensing
temperature shown in the application envelopes.

Under very low ambient conditions, in which
testing has revealed that the above procedures
might not ensure satisfactory condensing and
suction pressures, the use of a head pressure
control valve is recommended. Note: This
solution requires extra refrigerant charge, which
can introduce other problems. A non-return
valve in the discharge line is recommended and
special care should be taken when designing the
discharge line.

When the compressor is located in a low ambient
temperature environment, increased refrigerant
migration will occur during shut down periods.
For such conditions an extra belt-type crankcase
heater is strongly recommended.

Note that with 100% suction gas cooled motors,
Maneurop® compressors can be externally
insulated. Refer to section "Liquid refrigerant
migration & charge limits" for more details.

18
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Application guidelines

System design recommendations

Cycle rate limit

No more than 12 starts per hour (6 when a soft
start accessory is used) are allowed. A higher
number would reduce the service life of the
motor-compressor unit. If necessary, use an anti-
short-cycle timer within the control circuit.

The system must be designed in a way that
guarantees minimum compressor running time
so as to provide sufficient motor cooling after

start-up as well as proper oil return from the
system to the compressor.

A 5-minute delay between two successive
compressor starts is being proposed herein,
with a 2-minute runtime after each start and a
3-minute idle time between each stop and start.

Only during the pump-down cycle may the
compressor run for much shorter intervals.

Liquid refrigerant control
and charge limits

Refrigeration compressors are basically
designed as gas compressors. Depending on the
compressor design and operating conditions,
most compressors can also handle a limited
amount of liquid refrigerant. Maneurop® NTZ
compressors have a large internal volume and
can therefore handle relatively large amounts of
liquid refrigerant without major problems.

However even when a compressor can handle
liquid refrigerant, this will not be favourable to its
service life.

Liquid refrigerant will dilute the oil, wash out the
bearings causing wear and eventually seizure.
Furthermore, high oil carry over will cause lack of
oil in the sump.

Good system design can limit the amount of
liquid refrigerant in the compressor, which will
have a positive effect on the compressor service
life.

Liquid refrigerant can enter a compressor in
various ways, with different effects on the
compressor as described in the following points.

Off-cycle migration

During system standstill and after pressure
equalisation, refrigerant will condensate in
the coldest part of the system which may be
the compressor when it is placed in a cold
environment. Ultimately, the full system
refrigerant charge can condensate in the
compressor crankcase. A large amount will
dissolve in the compressor oil until the oil is
completely saturated with refrigerant. When

the compressor is started, the pressure in the
crankcase decreases rapidly and refrigerant
will violently evaporate, causing the oil to foam
(boiling). Both dilution and foaming reduce
the lubrication properties of the oil. In extreme
situations liquid could enter the compressor
cylinders with immediate compressor break-
down as a result.

Liquid floodback during
operation

During normal and stable system operation,
refrigerant will leave the evaporator in a
superheated condition and enter the compressor
as a superheated vapour. Normal superheat
values at compressor suction are 9 to 54°F.
However the refrigerant leaving the evaporator
can contain an amount of liquid refrigerant due
to different reasons:

» wrong dimensioning, wrong setting or
malfunction of expansion device

- evaporator fan failure or frosted-up evaporator
coils.

In these situations, liquid refrigerant will
continuously enter the compressor. The negative
effects from continuous liquid floodback are:

« permanent oil dilution

« in extreme situations with high system
refrigerant charge and large amounts of
floodback,
liquid slugging could occur.
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Application guidelines

System design recommendations

Crankcase heater

A crankcase heater protects against the off-cycle
migration of refrigerant and proves effective if
oil temperature is maintained 18°F above the
saturated LP temperature of the refrigerant. Tests
must thereby be conducted to ensure that the
appropriate oil temperature is maintained under
all ambient conditions. A PTC crankcase heater is
required with all Maneurop®, NTZ compressors.
PTC crankcase heaters are self-regulating.

Under extreme conditions such as low ambient
temperature at 5°F or lower a belt type crankcase
heater could be used in addition to the PTC
heater, although this is not a preferred solution
for 1 and 2 cylinder compressors. The belt
crankcase heater must be positioned on the
compressor shell as close as possible to the oil
sump to ensure good heat transfer to the oil.

Models: NTZ048 - NTZ068 - NTZ096 - NTZ108 - NTZ136

The below illustrated mounting positions are
recommended:

Belt crankcase heaters are not self-regulating.
Control must be applied to energise the belt
heater once the compressor has been stopped
and then to de-energise it while the compressor
is running. The belt heater must be energised

12 hours before restarting the compressor
following an extended down period.

If the crankcase heater is not able to maintain the
oil temperature at 18°F above the saturated LP
temperature of the refrigerant during off cycles
or if repetitive floodback is present a the Liquid
Line Solenoid Valve (LLSV) + pump-down cycle is
required, possibly in conjunction with a suction
accumulator.

Models: NTZ215 - NTZ271

Liquid line solenoid valve
& pump-down

In refrigeration applications, the Liquid Line
Solenoid Valve (LLSV) is highly recommended.
During the off-cycle, the LLSV isolates the liquid
charge in the condensor side, thus preventing
refrigerant transfer or excessive migration of
refrigerant into the compressor. Furthermore,
when using LLSV in conjunction with the pump-

down cycle (especially in low-temperature
applications), the quantity of refrigerant in the
low-pressure side of the system will be reduced.

A pump-down cycle design is required when
evaporators are fitted with electric defrost
heaters.

Suction accumulator

A suction accumulator offers considerable
protection against refrigerant floodback both at
start-up and during operation or after the defrost
operation. This device also helps protect against
off-cycle migration by providing additional
internal free volume to the low pressure side of
the system.

The suction accumulator must be selected in
accordance with the accumulator manufacturer
recommendations. As a general rule, Danfoss
Commercial Compressors recommends to size
the accumulator for at least 50% of the total
system charge. Tests however must be conducted
to determine the optimal size.
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Application guidelines

Sound and vibration management

Sound Compressors in operation are one of the sources is to fit an acoustic hood accessory. Because
of sound and vibration in a refrigeration system. Maneurop® NTZ compressors are 100% suction
Both phenomena are closely related. gas cooled and require no external cooling they
can be insulated or enclosed in a sound proofing
Sound produced by a compressor is transmitted material lined compartment.
in every direction by the ambient air, the
mounting feet, the pipework and the refrigerant Sound transmitted by mounting feet, pipework
in the pipework. The easiest way to reduce and refrigerant should be treated the same way
the sound transmitted through ambient air as vibration (see next section).
Sound power level* Sound power Ievel* :
Comp:jeslsor at 50 hz dB(A) at 60 Hz dB(A A%%uosélc
modae
NTZ048
12020575
NTZ068 65 60 69 64
NTZ096 82 74 85 77
NTZ108 76 69 80 75 120Z0576
NTZ136 77 71 80 75
NTZ215 86 80 88 81
12020577
NTZ271 86 80 88 81
(*) Operating conditions: R404A, Evap. temp.: -31°F, Cond. temp.: 104°F
Vibration The mounting grommets delivered with the grommets. The compressor should never be

compressor should always be used. They will
largely attenuate the compressor vibration
transmitted to the base frame. These rubber
grommets have been selected and calculated in
accordance with the vibration frequencies that
are typical for the compressor. For that reason

other grommet types or brands shall not be used.

The base on which the compressor is mounted
should be sufficiently rigid and of adequate mass
to ensure the full effectiveness of the mounting

rigidly mounted to the base frame otherwise
high vibration transmission would occur and
the service life reduced. Suction and discharge
lines must have adequate flexibility in 3 planes.
Eventually vibration absorbers may be required.

Vibration is also transmitted by the refrigerant

gas. Maneurop® NTZ compressors have built-in
mufflers to reduce pulsation. To further reduce
vibration an extra discharge line muffler can be
installed.
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Application guidelines

Installation and service

System cleanliness

System contamination is one of the main factors

that affects equipment reliability and compressor

service life. Therefore it is important to take care

of the system cleanliness when assembling a

refrigeration system. During the manufacturing

process, circuit contamination can be caused by:

« Brazing and welding oxides,

« Filings and particles from removing burrs from
pipe-work,

« Brazing flux,

+ Moisture and air.

Only use clean and dehydrated, refrigeration-
grade copper tubes and silver alloy brazing
material. Clean all parts before brazing and
always purge nitrogen or CO, through the

pipes during brazing to prevent oxidation. If
flux is used, take every precaution to prevent
the leakage of flux into the piping. The use

of flux core or flux coated braze wire or rod
instead of brush applied paste flux is strongly
recommended. Do not drill holes (e.g. for
schrader valves) in parts of the installation

that are already completed, when filings and
burrs cannot be removed. Carefully follow the
instructions below regarding brazing, mounting,
leak detection, pressure test and moisture
removal. All installation and service work shall
only be done by qualified personnel respecting
all procedures and using tools (charging systems,
tubes, vacuum pumps, etc.) dedicated for R404A
and R507.

Compressor handling,
mounting and connection

Compressor handling

Compressor mounting

Maneurop® NTZ compressors must be handled
with care and all handling procedures must

be performed smoothly and gently. Each NTZ
has been fitted with one lift ring which shall
always be used to lift the compressor. Once the
compressor is installed, the lift ring shall never be
used to lift the complete installation.

Always use the proper tools for transporting the
compressor. Keep the compressor in an upright
position during all handling tasks (manipulating,
transport, storage). The angle off the vertical
must not exceed 15 degrees.

The compressor must be mounted onto a
horizontal surface with a maximum slope of
3 degrees. Always use the rubber mounting

Component

Rotolock suction valve, NTZ048 - NTZ068
Rotolock suction valve, NTZ096 - NTZ271
Rotolock discharge valve, NTZ048 - NTZ068
Rotolock discharge valve, NTZ096 - NTZ271
Electrical T-block screws HN°10-32 UNF x 9.5
Earth screw

QOil sight glass (with black chloroprene gasket)
3/8" flare oil equalisation nut

Schrader nut

Schrader valve (internal)

Mounting grommet bolt, NTZ048 - NTZ271

Belt crankcase heater

grommets that are shipped with the compressor.
Mounting torques are listed in the below table.

Torque (Ibf.in)

Min. Max.
710 885
885 1060
620 795
710 885
- 27
- 27
355 400
400 440
100 150
35 7
105 160
- 35
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Application guidelines

Installation and service

Compressor connection
to the system

System pressure test

New compressors have a protective nitrogen
holding charge. Only remove the suction and
discharge plugs just before connecting the
compressor to the installation, so as to prevent
air and moisture from entering the compressor.
Remove the discharge plug first and the suction
plug next; by proceeding as such, the nitrogen
holding charge can escape via the discharge
connection and the risk of an oil mist blow-out
via the suction connection will be minimal.

Whenever possible the compressor must be the
last component to be integrated in the system. It
is advisable to braze the solder sleeves or service
valves to the pipework before the compressor

is mounted. when all brazing is finished and
when the total system is ready, the compressor
plugs can be removed and the compressor can
be mounted to the system with a minimum
exposure to ambient air. If this procedure is not
possible, the sleeves or valves may be brazed to

Always use an inert gas such as nitrogen for
the pressure test. Never use other gasses such
as oxygen, dry air or acetylene. These gasses
may form an inflammable mixture with the
compressor oil. Always use the appropriate
pressure regulator with gas cylinders. Any
attempt to use a high pressure gas supply

Maximum compressor test pressure at low pressure side

(suction side)

Maximum compressor test pressure at high pressure side

(discharge side)

Maximum test pressure difference between high and low pressure side (to avoid that

the internal compressor relief valve will open)

the pipes when mounted on the compressor. In
this situation nitrogen or CO, must be purged
through the compressor via the schrader valve
to prevent air and moisture ingress. Purging
must start when the plugs are removed and
maintained during the brazing process.

When rotolock valves are used on the
compressor, they shall be closed immediately
after mounting, thus keeping the compressor
isolated from atmosphere or from a not yet
dehydrated system.

Note: when the compressor is built into a "pack"
or "rack" configuration which is not installed
immediately on its final location, a vacuum pull-
down and moisture removal must be performed
to the "pack” or "rack" as if it were a complete
system (see below). the pack must be charged
with nitrogen or CO,and open tubes must be
blocked with caps or plugs.

Schrader

without a suitable pressure regulator can lead
to personal injury or death as well as system
damage.

The maximum allowed test pressures for NTZ
compressors are:

362 psi(g)

435 psi(g)

435 psi
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Application guidelines

Installation and service

Leak detection

Whenever possible the compressor must be kept
isolated from the system during leak detection by
closing the suction and discharge valves. Use a
mixture of nitrogen and the final refrigerant (eg.
R404A or R507) and use a leak detector for the
applied refrigerant. A spectrometric detection
system using helium can also be applied. Note
that leak detection with refrigerant may not be
allowed in some countries. Do not use other
gasses such as oxygen, dry air or acetylene as

these gasses can form an inflammable mixture
with the compressor oil. Never use CFC or HCFC
refrigerants for leak detection of HFC systems.
Leak detecting additives shall not be used as they
may affect the lubricant properties. Warranty may
be voided if leak detection additives have been
used.

Eventual leaks shall be repaired respecting the
instructions written above.

Vacuum pump-down and
dehydration procedure

Moisture obstructs proper operation of the
compressor and the rest of the refrigeration
system. Air and moisture reduce service life,
increase condensing pressure and cause
excessively high discharge temperatures,

which are capable of destroying the lubricating
properties of the oil. Air and moisture also
increase the risk of acid formation, thus giving
rise to copper plating. All these phenomena

can ultimately induce mechanical and electrical
compressor failure. To eliminate these risks, it is
recommended to perform the following vacuum
pull-down procedure:

1.To the extent possible (i.e. if valves are present),
the compressor must be kept isolated from the
system.

2. After leak detection, the system must be
pulled-down under a vacuum of 500 microns
(0.67 mbar). A two-stage vacuum pump shall be
used with a capacity appropriate for the system
volume. It is recommended to use connection
lines with a large diameter and to connect these
lines to the service valves and not to the schrader
connection, so as to avoid excessive pressure
losses.

3. Once the vacuum level of 500 microns is
reached, the system must be isolated from the

vacuum pump. Wait 30 minutes during which
time the system pressure should not rise. When
the pressure rapidly increases, the system is

not leak tight. Bring the system pressure up

to atmospheric pressure with dry nitrogen or
another suitable inert gas in order to reform

a new leak detection. After repairing all leaks
the vacuum pull-down procedure should be
restarted from Step 1. When the pressure slowly
increases, this indicates the presence of moisture.
In this case Steps 2 and 3 should be repeated.

4. Connect the compressor to the system by
means of opening the valves. Repeat Steps 2 & 3.
5. Break the vacuum with either nitrogen or the
ultimate refrigerant.

6. Repeat Steps 2 and 3 on the total system.
Upon commissioning, the system moisture
content may be as high as 100 ppm. During
compressor operation, the filter drier must
reduce this content to a level of 20 to 50 ppm.
Warning: do not use a megohmmeter or apply
power to the compressor while it is under
vacuum as this may cause motor winding
damage, and never run the compressor under
vacuum as this may cause the compressor motor
to burnout.

Start-up

Before initial start-up or after a prolonged shut-
down period, energise the crankcase heater 12
hours prior to start-up. If the crankcase heater
cannot be energised long enough before start-
up, the compressor shall be heated in another

way (for example with an electric heater or flood
light) to boil off refrigerant from the oil. This is
particulary important when ambient temperature
is low at commissioning.
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Application guidelines

Installation and service

Refrigerant charging

It is recommended that charging be done to the
high side of the system. Charge refrigerant as
close as possible to the nominal system charge
before starting the compressor. Then slowly
add refrigerant on the low pressure side as far
away as possible from the compressor suction
connection. The refrigerant charge quantity
must be suitable for both winter and summer

operation. R404A is a near-azeotropic mixture
and must be charged in the liquid phase. R507 is
an azeotropic mixture and can be charged either
in liquid or gas phase.

Warning: when a liquid line solenoid valve is
used, the vacuum in the low pressure side must
be broken before applying power to the system.

Oil charge and oil level

The oil charge must be checked before
commissioning (1/4 to 3/4 of the oil sight
glass). Watch the oil level at start and for the
first 15 minutes after start. Check the oil level
again after a minimum of 2 hours operation at
nominal conditions. In most installations the
initial compressor oil charge will be sufficient.
In installations with line runs exceeding 66 ft or
with many oil traps or an oil separator, additional
oil may be required. Normally the quantity of oil
added should be no more than 2% of the total
refrigerant charge. This percentage does not

take into account oil contained in accessories
such as oil separators or oil traps. If this amount
has already been added and the oil level in the
compressor keeps decreasing, the oil return in
the installation is insufficient. Refer to section
"Piping design". In installations where slow oil
return is likely such as in multiple evaporator or
multiple condenser installations an oil separator
is recommended. Always use Danfoss 160Z
(160PZ/160SZ allowed alternatively) lubricant
for systems with NTZ compressors and R404A or
R507.

Installation checks

After a few running hours the main system
parameters shall be verified to ensure that the
system is working correctly or eventually to
adjust the settings.

+ The evaporating temperature and condensing
temperature shall be compared with the
design conditions.

« The superheat at the evaporator outlet must
be adjusted to optimise the evaporator
performance. Generally a value of 18°F is
recommended.

« The compressor suction temperature gives
information about the suction gas superheat
at the compressor. NTZ compressors can
be operated at a maximum suction gas
temperature of 68°F. Note that extremely
low superheat values can increase the risk of
unwanted liquid floodback to the compressor.
When a too high superheat is noted while

the expansion valve setting is correct, the
suction line insulation between evaporator and
compressor should be checked and eventually
replaced by a higher quality insulation.

+ Atoo high discharge gas temperature can
indicate a malfunctioning condenser, too
high suction gas superheat. Measurements
through a probe sensor pushed against the
discharge tube are not accurate. From 240°F,
we recommend to use a thermocouple, brazed
and insulated on the discharge tube, 4 in far
from the compressor body. The maximum
allowed discharge temperature is 275°F.

« Power and current consumption shall be
compared with the table values at measured
evaporating and condensing temperature.

+ When after commisioning the liquid sight
glass indicates moisture, the filter drier must
immediately be replaced.
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Application guidelines Ordering information and packaging
Code numbers NTZ compressors in single pack (2)
(for ordering) Motor voItage code

NTZ048 120F0072 120F0026 120F0001 120F0087 120F0168
NTZ068 120F0073 120F0027 120F0002 120F0088 120F0169
NTZ096 120F0074 120F0028 120F0003

NTZ108 120F0075 120F0029 120F0004 120F0170
NTZ136 120F0076 120F0030 120F0005 120F0171
NTZ215 120F0031 120F0006 120F0172
NTZ271 120F0032 120F0007 120F0173

NTZ compressors in industrial pack (4)

Motor voltage code

Compressor
model 200-230/3/60 230/1/50
NTZ048 120F0033 120F0008 120F0089
NTZ068 120F0034 120F0009 120F0090
NTZ096 120F0035 120F0010
NTZ108 120F0036 120F0011
NTZ136 120F0037 120F0012
NTZ215 120F0038 120F0013
NTZ271 120F0039 120F0014

Packaging
Single pack (2) Multi pack (3 Industrial pack (4
Compressor
model Weight Dimensions Weight Dimensions Static Weight Dimensions Static
(Ib) (in) (Ib) (in) stacking (Ib) (in) stacking

NTZ048

:15.2 I:45.3 I:45.3
w:11.2 8 w:315 12 w:315
NTZ068 55.1 h:14.6 470 h:20.1 666 h:19.7
NTZ096 83.7 525 507
:15.2 4.3 1453
NTZ108 83.7 w:14.8 6 525 w:315 4 6 507 w:315 4
h:17.7 h:23.6 h:23.6
NTZ136 83.7 525 507
NTZ215 158.7 1:22.4 659 1453 866 11453
w:15.7 4 w:315 6 w:315
NTZ271 160.9 h: 26.4 668 h:32.3 880 h: 28.0

(2) Single pack: one compressor packed in a cardboard box 4 cyl.: cardboard box on 1/4 euro pallet
(3) Multi pack: a pallet filled with single-packs
(4) Industrial pack: a full pallet of unpacked compressors
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Application guidelines

Accessories

Rotolock service valves and valve sets (without gasket)

8168027 Rotolock valve, V01 (1" Rotolock, 3/8" ODF) Models with 1" rotolock connection Multipack
V06 8168031 Rotolock valve, V06 (1" Rotolock, 1/2" ODF) Models with 1" rotolock connection Multipack 6
Vo4 8168029 Rotolock valve, V04 (1"1/4 Rotolock, 3/4" ODF) Models with 1"1/4 rotolock connection Multipack 6
Vo4 7968006 Rotolock valve, V04 (1"1/4 Rotolock, 3/4" ODF) Industry pack 42
Vo5 8168030 Rotolock valve, VO5 (1"1/4 Rotolock, 7/8" ODF) . . Multipack 6
Models with 1"1/4 rotolock connection
V05 7968007 Rotolock valve, V05 (1"1/4 Rotolock, 7/8" ODF) Industry pack 36
V09 8168033 Rotolock valve, V09 (1"1/4 Rotolock, 5/8" ODF) Models with 1"1/4 rotolock connection Multipack 6
V09 7968005 Rotolock valve, V09 (1"1/4 Rotolock, 5/8" ODF) Industry pack 50
V02 8168028 Rotolock valve, V02 (1"3/4 Rotolock, 1"1/8 ODF) . . Multipack 6
Models with 1"3/4 rotolock connection
V02 7968009 Rotolock valve, V02 (1"3/4 Rotolock, 1"1/8 ODF) Industry pack 24
Vo7 8168032 Rotolock valve, V07 (1"3/4 Rotolock, 7/8" ODF) Models with 1"3/4 rotolock connection Multipack 6
Vo7 7968008 Rotolock valve, V07 (1"3/4 Rotolock, 7/8" ODF) Industry pack 36
V10 8168022 Rotolock valve, V10 (1"3/4 Rotolock, 1-3/8" ODF) Models with 1"3/4 rotolock connection Single pack 1
V09, Vo6 7703005 Valve set, V09 (1"1/4~5/8"), V06 (1"~1/2") NTZ048-068 Multipack 4
V07,V04 7703006 Valve set, V07 (1"3/4~7/8"),V04 (1"1/4~3/4") NTZ096-108 Multipack 6
V02,V04 7703009 Valve set, V02 (1"3/4~1"1/8),V04 (1"1/4~3/4") NTZ136-271 Multipack 6
Rotolock nuts

8153122
8153123
8153124

Rotolock nut, 1"
Rotolock nut, 1"1/4
Rotolock nut, 1"3/4

Multipack 10
Multipack 10
Multipack 10

Models with 1" rotolock connection
Models with 1"1/4 rotolock connection
Models with 1"3/4 rotolock connection
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Application guidelines Accessories

Solder sleeves

8153010 Solder sleeve, P01 (1" Rotolock, 3/8" ODF) Models with 1" rotolock connection Multipack
P06 8153007 Solder sleeve, P06 (1" Rotolock, 1/2" ODF) Models with 1" rotolock connection Multipack 10
P09 8153011 Solder sleeve, P09 (1"1/4 Rotolock, 5/8" ODF) Models with 1"1/4 rotolock connection Multipack 10
P04 8153008 Solder sleeve, P04 (1"1/4 Rotolock, 3/4" ODF) Models with 1"1/4 rotolock connection Multipack 10
P05 8153012 Rotolock connector, P05 (1"1/4 Rotolock, 7/8" ODS) Models with 1"1/4 rotolock connection Multipack 10
P07 8153013 Solder sleeve, P07 (1"3/4 Rotolock, 7/8" ODF) Models with 1"3/4 rotolock connection Multipack 10
P02 8153004 Solder sleeve, P02 (1"3/4 Rotolock, 1"1/8 ODF) Models with 1"3/4 rotolock connection Multipack 10
P10 8153003 Solder sleeve, P10 Models with 1"3/4 rotolock connection Multipack 10
Gaskets and gasket set
Pack
Type Code n° Description Application Packaging o
8156130 Gasket, 1" Multipack
Models with 1" rotolock connection
GO1 7956001 Gasket, 1" Industry pack 50
G09 8156131 Gasket, 1"1/4 Multipack 10
Models with 1"1/4 rotolock connection
G09 7956002 Gasket, 1"1/4 Industry pack 50
GO7 8156132  Gasket, 1"3/4 . . Multipack 10
Models with 1"3/4 rotolock connection
G07 7956003  Gasket, 1"3/4 Industry pack 50
8156009 Gasket set, 1, 1"1/4, 1"3/4, OSG gaskets black & white  All 1-2-4 cylinder models Multipack 10

Belt heaters

7773106  Belt type crankcase heater, 54 W, 230 V, CE mark, UL NTZ048-068 Multipack

7773013  Belt type crankcase heater, 54 W, 400V, UL Multipack 4
7773109 Belt type crankcase heater, 65W, 110V, CE mark, UL Multipack 6
7973001 Belt type crankcase heater, 65 W, 110V, CE mark, UL Industry pack 50
7773107  Belt type crankcase heater, 65 W, 230V, CE mark, UL Multipack 6
7973002 Belt type crankcase heater, 65 W, 230 V, CE mark, UL NTZ096-108-136 Industry pack 50
7773117  Belt type crankcase heater, 65 W, 400 V, CE mark, UL Multipack 6
120Z0466 Belt type crankcase heater, 65 W, 460 V, CE mark, UL Multipack 6
12020467 Belt type crankcase heater, 65 W, 575V, CE mark, UL Multipack 6
7773110  Belt type crankcase heater, 75 W, 110V, CE mark, UL Multipack 6
7773108  Belt type crankcase heater, 75 W, 230V, CE mark, UL Multipack 6
7973005 Belt type crankcase heater, 75 W, 230 V, CE mark, UL NTZ215-271 Industry pack 50
7773118  Belt type crankcase heater, 75 W, 400 V, CE mark, UL Multipack 6
12020464 Belt type crankcase heater, 75 W, 460 V, CE mark, UL Multipack 6
12020465 Belt type crankcase heater, 75W, 575V, CE mark, UL Multipack 6
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Application guidelines Accessories
PTC heaters
o . . . Pack
Type Coden Description Application Packaging -
PTC27W  120Z0459 PTC heater 27W All models Multipack 10
PTC27W 12020460 PTC heater 27W All models Industry pack 50

Single phase PSC starting kits

7701026  Permanent capacitors 440V, 20 pF, 10 uF NTZ 048-5, 068-5 Multipack 4
PSC 7701035 Permanent capacitors 440V, 30 yF, 15 pF NTZ096-1, 108-1, 136-1 Multipack 4
PSC 7701151  Permanent capacitors 440V, 25 pF, 25 pF NTZ 068-1 Multipack 4

Single phase CSR starting kits

7701021 Relay + Capacitors : run (15 + 10 pF), start (98 pF) NTZ 048-1 Multipack
CSR 7701022 Relay + Capacitors : run (20 + 10 pF), start (98 pF) NTZ 048-5, 068-5 Multipack 4
CSR 7701154  Relay + Capacitors : run (25 + 25 pF), start (140 pF) NTZ 068-1 Multipack 4
CSR 7701042 Relay + Capacitors : run (30 + 15 pF), start (140 pF) NTZ096-1, 108-1, 136-1 Multipack 6

Single phase CSR starting kits, prewired box

7701028 Relay + Capacitors : run (20 + 10 pF), start (98 pF) NTZ 048-5, 068-5 Single pack 1
7701049 Relay + Capacitors : run (30 + 15 pF), start (140 pF) NTZ096-1, 108-1, 136-1 Single pack 1

Relays and capacitors

8173022  Starting relay type RVA6AMKL All Single pack phase models (code 1 &5) Single pack 1
8173001  Start capacitor 330V, 98 uF CSR starting kits Multipack 10
8173002  Start capacitor 330V, 140 uF CSR starting kits Multipack 10
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Acoustic hoods

1cyl 120Z0575 Acoustic hood for 1 cyl NTZ048-068 Single pack 1

2yl 120Z0576  Acoustic hood for 2 cyl NTZ096-136 Single pack 1

4 eyl 12020577  Acoustic hood for 4 cyl NTZ215-271 Single pack 1

Mounting kits

T o o . . Pack
ype Coden Description Application Packaging o

8156001  Accessory bag with Mounting kit 1 & 2 cyl NTZ048-136 Single pack 1

8156007 Accessory bag with Mounting kit 4 cyl NTZ215-271 Single pack 1

Terminal boxes, covers & T-block connectors

8156134 Cover 3.15x3.78 inch ; clamp NTZ048-136 (except 136-1) Multipack 10
8173230 T-block 2.05 x 2.24 inch, 3 screws H10-32 UNF9.5 NTZ136-1,NTZ215-271 Multipack 10
8156135 Covers 3.78 x 4.52 inch, clamp NTZ136-1,NTZ215-271 Multipack 10
Lubricants / oils
o o . . Pack
Type Coden Description Application Packaging ey
160PZ 7754019 POE lubricant, 160PZ, 1 litre can NTZ with R404A, R507 Multipack 12
160PZ 12020573 POE lubricant, 160PZ, 2.5 litre can NTZ with R404A, R507 Multipack 8
Miscellaneous
Pack
Type Code n° Description Application Packaging e
8156145  Oil sight glass gasket (black) 1-2-4 cyl models produced since 2002 Multipack 10
8156019  Oil sight glass + gaskets 1-2-4 cylinder VE versions Multipack 4
8154001 Blue spray paint All models Single pack 1

- ‘:':www.famcocorp.com
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Application guidelines Updates
Previous version Current version
« Page 6: Technical specifications and nominal « Page 6: Updated NTZ068 Nominal ratings in
ratings Technical specifications and nominal ratings

- Page 10: Voltage application range - Page 10: Updated Nominal voltage & Voltage
application range for Motor voltage code 5.
Added Trickle circuit, PSC wiring & CSR wiring

« Page 14: Approval and certifications - Page 14: Updated all Approval and certifications

« Page 16: Low pressure operating limits « Page 16: Updated Low pressure operating limits

» Page 21: Sound « Page 21: Updated NTZ048 & NTZ068 sound
values & Acoustic hood code numbers

» Page 30: Accessories « Page 30: Updated Acoustic hoods, & Lubricants

code numbers in Accessories
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ENGINEERING
TOMORROW

Danfoss Commercial Compressors

is a worldwide manufacturer of compressors and condensing units for refrigeration and HVAC applications. With a wide range of
high quality and innovative products we help your company to find the best possible energy efficient solution that respects the
environment and reduces total life cycle costs.

We have 40 years of experience within the development of hermetic compressors which has brought us amongst the global
leaders in our business, and positioned us as distinct variable speed technology specialists. Today we operate from engineering
and manufacturing facilities spread across three continents.

P

Danfoss Turbocor Compressors

Danfoss Inverter Scrolls

Danfoss Scrolls

Danfoss Optyma Condensing Units

“» Danfoss Maneurop Reciprocating Compressors

Danfoss Light Commercial Refrigeration
Compressors

Our products can be found in a variety of applications such as rooftops, chillers, residential air conditioners,

member ol
heatpumps, coldrooms, supermarkets, milk tank cooling and industrial cooling processes. ‘|
http://danfoss.us.com

ASERCOM
BT T

Danfoss Commercial Compressors, BP 331, 01603 Trévoux Cedex, France | +334 74 00 28 29

Danfoss can accept no responsibility for possible errors in catalogues, brochures and other printed material. Danfoss reserves the right to alter its products without notice.This also applies to products
E)www.famcocorp.com
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Application guidelines

Danfoss scrolls, H-Series
Residential and light commercial

50-60 Hz - R22 - R407C - R410A
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SYSTEM DESIGN

INTEGRATION INTO SYSTEM

ORDERING INFORMATION
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Danfoss scroll compressors are designed and
manufactured according to the state of the

art and to valid European and US regulations.

Particular emphasis has been placed on
safety and reliability. Related instructions are
highlighted with the following icons:

A This icon indicates instructions to avoid
safety risk.

AThis icon indicates instructions to avoid
reliability risk.

@9 Tel:ePl-F Acocoe 9
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You are strongly advise to follow these
instructions. For any deviation from the
guidelines, please contact Danfoss Technical
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Features
Danfoss H-series scroll compressors are and process control were first priority. The result
manufactured using the most advanced is a highly efficient product with the highest
machining, assembly, and process control reliability obtainable, and a low sound level.
techniques. In design of both the compressor The H-series compressors can be black or blue

and the factory, very high standards of reliability =~ depending on the production site.

Lifting lug

Discharge tube — 5 Check val
. eck valve

Fixed scroll
Orbiting scroll

Slider block

Terminal cover

Counterweight

Electric terminal /

Rotor

Stator

Eccentric shaft

Shell
Lower bearing
Magnet
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Compressor model designation

Do

Danfoss H-series scroll compressor for R22/
R407C/R410A is available as single compressor
and can be assembled in tandem combinations.
The example below presents the compressor

nomenclature which equals the technical
reference as shown on the compressor
nameplate. Code numbers for ordering are listed
section “Ordering information and packaging”.

2
(=}
[=
g Nomenclature
o
[]
T8
=
= Type Size Motor Features
o
2 HRH | 036 | U1L | Pé6
Y Application: ! 1 L—— Other features
H: high temperature / air conditioning Oil sight |Oil equali- oil LP gauge | Gas equa-
glass sation drain port [li-sation port
Family: : 6| None None None None None
C: commercial scroll 7 [Threaded| None None | None None
O E Iriesr:?igz'\ar:ecrrcci)gl scroll 8| None Brazed None None Brazed
-9 T| None Screw | Schrader| None None
O Refrigerant & lubricant: Tubing and electrical connections
M: R22, alkylbenzene lubricant P: brazed connections, spade terminals \_4
P: R407C, PVE lubricant C: brazed connections, screw terminals /&
A H: R410A, PVE lubricant
= J:R410A, PVE lubricant