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Ap p l ic a t io n  Gu id e l in e s Sc r o l l  c o m p r e s s io n  p r in c ip le

In a Performer® SH scroll compressor, the com­
pression is performed by two scroll elements lo­
cated in the upper part of the compressor.

Suction gas enters the compressor at the suc­
tion connection. As all of the gas flows around 
and through the electrical motor, thus ensuring 
complete motor cooling in all applications, oil 
droplets separate and fall into the oil sump. After 
exiting the electrical motor, the gas enters the 
scroll elements where compression takes place. 
Ultimately, the discharge gas leaves the compres­
sor at the discharge connection.

The figure below illustrates the entire compres­
sion process. The centre of the orbiting scroll (in 
grey) traces a circular path around the centre of 
the fixed scroll (in black). This movement creates 
symmetrical compression pockets between the 
two scroll elements. Low-pressure suction gas is 
trapped within each crescent-shaped pocket as it 
gets formed; continuous motion of the orbiting 
scroll serves to seal the pocket, which decreases 
in volume as the pocket moves towards the cen­
tre of the scroll set increasing the gas pressure. 
Maximum compression is achieved once a pocket 
reaches the centre where the discharge port is 
located; this stage occurs after three complete 
orbits. Compression is a continuous process: the 
scroll movement is suction, compression and dis­
charge all at the same time.
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Application  Guidelines Features

SH range is composed of SH090-105-120-140-161 
and 184 (light commercial platform) and SH180- 
240-300 & 380 (large commercial platform).

The SH090-105-120-140-161 & 184 compressors 
benefit from a further improved design to achieve 
the highest efficiency.

• Gas circulation, motor cooling and oil behaviour 
are improved on light commercial platform mo­
dels by a new patented motor cap design.

• Part protection and assembly reduces internal 
leaks and increases life durability.

• Improved part isolation reduces greatly acoustic 
levels.

• Gas intake design induces higher resistance to 
liquid slugging.

Heat shield that lowers the heat 
transfer between discharge and 
suction gas and the acoustic level

New PTFE spring seal for even lower 
leaks

R410A optimised and dedicated 
scroll profile

Patented motor cap

Liquid slug protection per suction 
fitting in upper position

Patented motor centring spacer

Improved lower bearing centring

SH090- 105 - 120 - 140 - 161 - 184 SH180 - 240 - 300 - 380
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Ap plication  Guidelines Co m pressor m odel designation

Performer® SH scroll compressors for R410A are 
available as single compressors. 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".

For tandem and trio assemblies, please refer 
to the Performer® SH scroll compressor Parallel 
Application Guidelines, FRCC.EC.008.

Nomenclature

Family, 
lubricant 

& refrigerant

Nominal
capacity

Approvals Voltage Version Evolution
index

SH 300 a 4 ab a

-------- Evolution index
A~Z

Motor protection
L: Internal overload protector 
A: Electronic, 24V AC 
B: Electronic, SH180: 230V

SH240-300-380: 115/230V 
C: Customized electrical box 
D: Electronic SH180: 115 V 
F : Electronic, 24V DC

Suction and discharge connections
A: Brazed connections 
M: Rotolock connections

Family, lubricant-------------
& refrigerant
SH: Scroll, POE lubricant, 

for R410A

Nominal capacity
in thousand Btu/h at 60 Hz, R410A, 
ARI conditions

UL index __________________________

Motor voltage code -------------------
3: 200-230V/3~/60 Hz
4: 380-400V/3~/50 Hz - 460V/3~/60 Hz 
6: 230V/3~/50 Hz
7: 500V/3~/50 Hz - 575V/3~/60 Hz 
9: 380V/3~/60 Hz
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Application  Guidelines Te ch n ica l specifications

50-60 Hz data

Model
Nominal tons 

60 Hz
Nominal cooling 

capacity
Power
input COP E.E.R. Swept

volume
Displacement

Ф Oil charge Net weight

TR W Btu/h kW W/W Btu/h/W cu.in/rev cu.ft/h oz lbs

SH090 7.5 22 300 76 100 7.19 3.10 10.59 5.39 544 101.89 128

SH105 9 26 850 91 600 8.47 3.17 10.80 6.32 636 112.08 141

SH120 10 30 000 102 200 9.46 3.17 10.80 7.13 717 112.08 141

SH140 12 34 700 118 400 10.86 3.19 10.90 8.12 816 112.08 148

50 Hz
SH161 13 38 800 132 400 12.15 3.19 10.90 9.26 932 112.08 152

SH184 15 44 650 152 500 13.73 3.25 11.10 10.39 1045 122.26 158

SH180 15 44 000 150 300 13.73 3.21 10.95 10.39 1045 227.55 234

SH240 20 60 400 206 300 18.77 3.22 11.00 13.89 1398 227.55 238

SH300 25 77 300 264 000 24.01 3.22 11.00 17.42 1755 227.55 337

SH380 30 90 400 308 700 28.19 3.21 10.95 21.05 2119 244.53 362

SH090 7.5 27 100 92 500 8.57 3.16 10.79 5.39 657 101.89 128

SH105 9 32 100 109 500 9.96 3.22 11.00 6.32 770 112.08 141

SH120 10 36 800 125 400 11.25 3.27 11.15 7.13 869 112.08 141

SH140 12 42 300 144 300 12.94 3.27 11.15 8.12 985 112.08 148

60 Hz
SH161 13 47 200 160 900 14.43 3.27 11.15 9.26 1127 112.08 152

SH184 15 54 000 184 400 16.45 3.28 11.20 10.39 1264 122.26 158

SH180 15 53 700 183 400 16.45 3.27 11.15 10.39 1261 227.55 234

SH240 20 73 500 251 000 22.48 3.27 11.15 13.89 1688 227.55 238

SH300 25 93 000 317 600 28.71 3.24 11.05 17.42 2119 227.55 337

SH380 ® 30 109 600 374 300 34.02 3.22 11.00 21.05 2553 244.53 362

Ф Displacement at nominal speed: 2900 rpm at 50 Hz, 3500 rpm at 60 Hz 
® Net weight with oil charge 
® Available in 2010

TR: Ton of Refrigeration, Standard rating conditions: ARI standard Evaporating temperature: 45°F Superheat: 20°F
EER: Energy Efficiency Ratio Refrigerant: R410A Condensing temperature: 130°F Subcooling: 15°F
COP: Coefficient Of Performance,

Subject to modification without prior notification.
For full data details and capacity tables refer to Online Datasheet Generator: www.danfoss.com/odsg
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Ap plication  Guidelines Dimensions

SH090-105-120-140* & 161*
(* except code 3)

(1) SH090
(2) SH105 - 120 - 140* & 161*

* except code 3

All dimensions in inch

Flexible grommet

HM 8 bolt 

Lock washer 
Flat washer

Steel mounting 
sleeve

Rubber grommet
0.59 inch

8 FRCC.PC.007.B5.22 Performer
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Ap p l ic a t io n  Gu id e l in e s D im e n s io n s

SH 140 & 161 code 3 & SH184

0  9 5 7

(1) 1 0 .94
(2) 11.81

(1) 6 .1 0  

(1) 3 .9 8  (2) & 6 9
(2) 4 .2 5

E q u a lis a t io n
lin e

(1) 3 .9 8
(2) 4 .2 5

L _

(1) 2 1 .2 6  
(2) 2 1 .85

(1) S H 1 4 0  & 161 c o d e  3
(2) SH 18 4

A ll d im e n s io n s  in  in c h

Flexible grommet

HM 8 bolt 

Lock washer 
Flat washer

Steel mounting 
sleeve

Rubber grommet
0.59 inch
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Ap p l ic a t io n  Gu id e l in e s D im e n s io n s

SH180 brazed version SH180 rotolock version

Rigid spacer

птп-
j m

H M  8 b o lt 
L o c k  w a s h e r  

N ut

F la t  w a s h e r

ПШ16  inch I

l r n r n
R ig id  sp a ce r

HM 8 bolt 
Lock washer 
Flat washer

Steel mounting sleeve 

Rubber grommet

Nut

C o m p re ss o r  
b a se  p la te

1.10 inch

10 FRCC.PC.007.B5.22 Performer
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Ap p l ic a t io n  Gu id e l in e s  Dim e n s io n s

SH240 - brazed version

Rigid spacer

SH240 - rotolock version

Flexible grommet

HM  8 b o lt 
L o c k  w a s h e r  

N ut

F la t w a sh e r

ПШ16 inch I 1

| R ig id  sp a ce r
______I V  4
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Ap p l ic a t io n  Gu id e l in e s  D im e n s io n s

SH300 - brazed version

27.28

3.62

Rigid spacer

SH300 - rotolock version

Flexible grommet

HM 8 bolt 
Lock w asher

л :

■ u| Rigid spacer

Nut

12 FRCC.PC.007.B5.22 Performer
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Application  Guidelines Dimensions

SH380 (except SH380 code 3)

Rigid spacer

SH380 code 3 (available in 2010)

Flexible grommet

HM 8 bolt 
Lock w asher

| _
| Rigid spacer

Nut

1.16 inch
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Ap p l ic a t io n  Gu id e l in e s D im e n s io n s

connection details

Suction and discharge 
connections

Oil sight glass

Oil equalisation connection

oil drain connection

schrader

SH 090 - 105 - 120 - 
140 - 161 - 184 SH 180 - 240 - 300 - 380

Version AL AA - AB AD - AF MA - MB MD- MF

Suction and discharge connections Brazed Brazed Rotolock

Oil sight glass Threaded Threaded Threaded

Oil equalisation connection rotolock 1"3/4 rotolock 2"1/4 rotolock 2"1/4

Oil drain connection none 1/4'' NPT 1/4'' NPT

Low pressure gauge port (schrader) 1/4" flare 1/4'' flare 1/4'' flare

Brazed version

Tube ODF
Brazed

Rotolock version

Tube ODF
Rotolock © Adaptor ©

SH090 Suction
Discharge

1"1/8
7/8"

SH105 -120-140-161-184 Suction
Discharge

1"3/8
7/8"

SH180-240-300-380 Suction
Discharge

1'' 5/8 
1'' 1/8

2'' 1/4 
1'' 3/4

1'' 5/8 
1'' 1/8

All Performer® SH scroll compressors come equipped with a sight glass (1 "1/8 - 18 UNF) which may be 
used to determine the amount and condition of the oil contained within the sump.

SH 090-105-120-140-161-184: 1 "3/4 rotolock
connector allowing use of 1"3/4 - 7/8" or 1"3/4 - 
1"1/8 sleeve.
SH180-240-300-380: 2"1/4 rotolock connector 
allowing the use of 2"1/4 - 1 "3/8 or 2"1/4 - 1 "5/8 
sleeve.
This connection must be used to mount an oil 
equalisation line when two or more compressors 
are mounted in parallel (please refer to Performer® 
SH Parallel Application Guide lines FRCC.EC.008. 
for details).

The oil drain connection allows oil to be removed 
from the sump for changing, testing, etc. The fit­
ting contains an extension tube into the oil sump 
to more effectively remove the oil. The connec­
tion is a female 1/4" NPT fitting and is mounted on 
SH180 - 240 - 300 - 380 models only.

The oil fill connection and gauge port is a 1/4" 
male flare connector incorporating a schrader 
valve.

14 FRCC.PC.007.B5.22 "Performer
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Application  Guidelines E le c t r ic a l  d a ta , co n n ectio n s a n d  w iring

Motor voltage Performer® SH scroll compressors are available in five different motor voltages as listed below.

Motor voltage code Code 3 Code 4 Code 6 Code 7 Code 9

50 Hz
Nominal voltage 380-400V - 3 ph 230V - 3 ph 500V - 3 ph

Voltage range 340-440 V 207-253 V 450 - 550V

60 Hz
Nominal voltage 200-230V - 3 ph 460V - 3 ph 575 V-3 ph 380V- 3 ph

Voltage range 180-253 V 414-506 V 517-632 V 342-418 V

Wiring connections Electrical power is connected to the compressor mum tightening torque is 2.2 ft.lb. Use a 1/4'' ring 
terminals by 0  3/16" (4.8 mm) screws. The maxi- terminal on the power leads.

SH090-105-120 - 140 & 161
Except SH140-161 code 3 0 1.14 inch knockouts.

SH140&161 code 3 & SH184 The terminal box is provided with a
01.59 inch hole for power supply and a 0  0.65 
inch knockout.

SH180 The terminal box is provided with 2 double knoc­
kouts for the power supply and 3 knockouts for 
the safety control circuit.

The 2 power supply knockouts accommodate the 
following diameters:
0  1 "3/4 (for a 1 "1/4 conduit) & 0  1 "3/8 (for a 1" 
conduit),
0  1.26" & 0  1".

The 3 other knockouts are as follows:
0 0.81"
0 7/8" (for a 1/2" conduit)
0  0.65"

FRCC.PC.007.B5.22 Performer 15



Ap plication  Guidelines E le c t r ic a l  d a ta , co n n ectio n s an d  w iring

The motor protection module comes preinstalled 
within the terminal box and has pre-wired ther­
mistor connections. The module must be connec­
ted to a power supply of the appropriate voltage. 
The module terminals are 0.25" size Faston type 
except for 24V DC module (screw connection).

SH240 - 300 - 380 - The terminal box is provided with 4 double knoc-
Except SH380 code 3 kouts and 4 single knockouts for power supply

and the safety control circuit.

The 4 power supply knockouts accommodate the 
following diameters:
0  Г31/32 
0 0.99"
0 1"23/32& 1"23/64
0 1.59" & 1.27"

The 4 others knockouts are as follows:
0 0.81" (2x)
0 7/8" & 0.65" (2x)

The motor protection module comes preinstalled 
within the terminal box. Phase sequence protec­
tion connections and thermistor connections are 
pre-wired. The module must be connected to a 
power supply of the appropriate voltage. The mo­
dule terminals are 0.25" size Faston type.

SH380 code 3 The terminal box is provided with 0  1"23/32 hole
with possible 0  2" knockout for power supply and 
2 x 0  7/8" knockouts for safety control circuit.

The motor protection module comes preinstalled 
within the terminal box. Phase sequence protec­
tion connections and thermistor connections are 
pre-wired. The module must be connected to a 
power supply of the appropriate voltage. The mo­
dule terminals are 0.25 " size Faston type.

Performer
ItnltMvraan



Application  Guidelines E le c t r ic a l  d a ta , co n n ectio n s a n d  w iring

IP rating The compressor terminal box according to IEC529 is IP54 for all models when correctly sized IP54 rated
cable glands are used.
• First numeral, level of protection against contact and foreign objects

5 - Dust protected
• Second numeral, level of protection against water

4 - Protection against water splashing

Terminal box temperature The temperature inside the terminal box may not 
exceed 158°F. Consequently, if the compressor 
is installed in an enclosure, precautions must be 
taken to avoid that the temperature around the 
compressor and in the terminal box would rise 
too much. The installation of ventilation on the 
enclosure panels may be necessary. If not, the

electronic protection module may not operate 
properly. Any compressor damage related to this 
will not be covered by Danfoss warranty. In the 
same manner, cables must be selected in a way 
to insure that terminal box temperature does not 
exceed 158°F.

Three phase electrical 
characteristics Compressor model LRA MCC Max. operating current Winding resistance

A A A 0
SH090 203 43 38 0.39

M
ot

or
 v

ol
ta

ge
 

co
de

 
3 

20
0-

23
0V

 
/ 3

ph
 

/ 6
0 

Hz SH105 267 46 45 0.27
SH120 267 61 48 0.27
SH140 304 64 56 0.24
SH161 315 69 64 0.22
SH184 351 75 71 0.22
SH180 320 78 71 0.19
SH240 485 105 103 0.12
SH300 560 132 125 0.10
SH380 680 150 147 0.08
SH090 98 20 19 1.47

M
ot

or
 v

ol
ta

ge
 

co
de

 4
 

38
0-

40
0 

V 
/ 3

ph
 

/ 5
0 

Hz SH105 142 23 22 1.05
SH120 142 29 24 1.05
SH140 147 30 28 0.92
SH161 158 33 31 0.83
SH184 197 38.6 36 0.83
SH180 180 38 36 0.76
SH240 215 51 49 0.55
SH300 260 65 62 0.43
SH380 320 79 72 0.36

M
ot

or
 v

ol
ta

ge
 

co
de

 
6 

23
0 

V 
/ 3

ph
 

/ 
50 

Hz

SH090 157 40 32 0.5
SH105 223 43 38 0.35
SH120 223 51 41 0.35
SH140 236 53 49 0.31
SH161 236 57 53 0.31
SH184 236 57 56 0.31
SH090 84 18 14 2.34

M
ot

or
 v

ol
ta

ge
 

co
de

 
7 

50
0 

V 
/ 3

ph
 

/ 5
0 

Hz
 

57
5 

V 
/ 3 

ph 
/ 6

0 
Hz

SH105 103 22 17 1.57
SH120 103 24 19 1.57
SH140 122 26 22 1.38
SH161 136 29 24 1.32
SH184 135 35 28 1.32
SH180 135 30 28 1.20
SH240 175 41 38 0.88
SH300 210 53 48 0.67
SH380 235 60 55 0.56
SH090 124 26 23 1.05

M
ot

or
 v

ol
ta

ge
 

co
de

 
9 

38
0 

V 
/ 3

ph
 

/ 6
0 

Hz

SH105 160 30 26 0.72
SH120 160 35 29 0.72
SH140 168 37 33 0.62
SH161 177 41 37 0.57
SH184 239 51 44 0.57
SH180 210 46 41 0.52
SH240 260 60 58 0.36
SH300 310 85 72 0.29
SH380 360 90 85 0.24
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Ap plication  Guidelines E le c t r ic a l  d a ta , co n n ectio n s an d  w iring

LRA (Locked Rotor Amp)

MCC (Maximum Continuous 
Current)

Max. operating Current

Winding resistance

Locked Rotor Amp value is the higher average 
current as measured on mechanically blocked 
compressor tested under nominal voltage. The 
LRA value can be used as rough estimation for the

starting current. However in most cases, the real 
starting current will be lower. A soft starter can be 
applied to reduce starting current.

The MCC is the current at which the motor protec­
tion trips under maximum load and low voltage 
conditions. This MCC value is the maximum at 
which the compressor can be operated in tran­

sient conditions and out of the application enve­
lope. Above this value, the internal motor protec­
tion or external electronic module will cut-out the 
compressor to protect the motor.

The max. operating current is the current when 
the compressors operates at maximum load 
conditions and 10% below nominal voltage (59°F 
evaporating temperature and 154.4°F condensing 
temperature).

Max Oper. A can be used to select cables and 
contactors.

In normal operation, the compressor current 
consumption is always less than the Max Oper. A. 
value.

Winding resistance is the resistance between 
phases at 77°F (resistance value +/- 7%).
Winding resistance is generally low and it requires 
adapted tools for precise measurement. Use a di­
gital ohm-meter, a "4 wires" method and measure 
under stabilised ambient temperature. Winding 
resistance varies strongly with winding tempera­
ture ; if the compressor is stabilised at a different 
value than 77°F, the measured resistance must be 
corrected with following formula:

a + t
R = R

ta m b  77°F

a + t
t77 . F : reference temperature = 77°F 
ta m b : temperature during measurement (°F) 
R7 7T: winding resistance at 77°F 
R .: winding resistance at t .

am b  am b

Coefficient a = 234.5

Danfoss MCI 
soft-start controller

The inrush current for the Performer® SH scroll 
compressors with motor code 4 (400V /3ph / 
50Hz or 460V / 3ph / 60Hz) can be reduced using 
the Danfoss digitally-controlled MCI compressor 
soft starter. MCI soft starters are designed to re­
duce the starting current of 3-phase AC motors; 
they can reduce the inrush current by up to 40%, 
thereby eliminating the detrimental effects of

high starting torque surges and costly demand 
charges from the resultant current spike. Upon 
starting, the controller gradually increases the 
voltage supplied to the motor until full-line vol­
tage has been reached. All settings, such as ramp- 
up time (less than 0.5 sec) and initial torque, are 
preset and do not require modification.

Compressor model Soft start reference 
Ambient max. 104°F

Soft start reference 
Ambient max. 131°F

SH090 MCI15C MCI15C
SH105 MCI25C MCI25C
SH120 MCI25C MCI25C
SH140 MCI25C MCI25C *
SH161 MCI25C MCI25C *
SH184 MCI25C MCI25C *
SH180 MCI50CM MCI50CM
SH240 MCI50CM MCI50CM *
SH300 MCI50CM * MCI50CM *
SH380 MCI50CM * MCI50CM *

* by pass contactor K1 is required

18 FRCC.PC.007.B5.22 Performer
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Application  Guidelines E le c t r ic a l  d a ta , co n n ectio n s a n d  w iring

Input controlled soft start When the control voltage is applied to A1 - A2,
the MCI soft starter will start the motor, accor­
ding to the settings of the ramp-up time and 
initial torque adjustments. When the control vol­
tage is switched OFF, the motor will switch off 
instantaneously.

L1 L2 L3

MCI with by pass contactor By means of the built-in auxiliary contact (23-24)
the by pass function is easily achieved, see wiring 
diagram beside.
No heat is generated from the MCI. As the contac­
tor always switches in no-load condition it can 
be selected on the basis of the thermal current 
(AC-1).
13-14 contact not applicable with MCI 25C.

General wiring 
information

The wiring diagrams below are examples for a 
safe and reliable compressor wiring. In case an al­
ternative wiring logic is chosen, it is imperative to 
respect the following rules:
When a safety switch trips, the compressor must 
stop immediately and must not re-start until the 
tripping condition is back to normal and the sa­
fety switch is closed again. This applies to the LP 
safety switch, the HP safety switch, the discharge 
gas thermostat and the motor safety thermostat. 
In specific situations, such as winter start opera­
tion, an eventual LP control for pump-down cy­
cles may be temporarily bypassed to allow the

system to build pressure. But it remains manda­
tory for compressor protection to apply an LP sa­
fety switch. The LP safety switch must never be 
bypassed.
Pressure settings for the LP and HP safety switch 
and pump-down listed in table from section "Low 
pressure".
When ever possible (ie. PLC control), it is recom­
mended to limit the possibilities of compressor 
auto restart to less than 3 to 5 times during a pe­
riod of 12 hours when caused by motor protec­
tion or LP safety switch tripping. This control must 
be managed as a manual reset device.

suggested wiring diagrams logic
Compressor model SH 090 - 105 - 120 - 140 - 161 - 184
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compressor models sH 180

compressor model sH240-300-380

CONTROL CIRCUIT CO N TRO L C IR CU IT

Legend
Fuses................................................................................................................ F1
Compressor contactor...........................................................................KM
Control relay ...............................................................................................KA
Safety lock out relay.................................................................................KS
Optional short cycle timer (3 m in ) ............................................ 180 s
External overload protection ...............................................................F2
Pump-down pressure sw itch ...............................................................LP
High pressure safety switch .................................................................HP
Control device.............................................................................................TH

Liquid Line Solenoid valve............................................................... LLSV
Discharge gas thermostat................................................................ DGT
Fused disconnect.......................................................................................Q1
Motor safety thermostat.....................................................................thM
Compressor m otor .....................................................................................M
Motor Protection Module ................................................................MPM
Thermistor chain...........................................................................................S
Safety pressure switch .......................................................................... LPS
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Motor protection

Compressor model Overheating protection Over current protection Locked rotor protection Phase reversal protection

SH 090 - 105 - 120 - 140- 161 
- 184 S  Internal motor protection Phase sequence detector recommended

SH 180 S  Electronic module located in terminal box S  Reverse vent valve

SH240 - 300 - 380 S  Electronic module located in terminal box

Compressor models SH090-105-120-140-161 
-184 have been provided with an internal over­
load motor protection to prevent against exces­
sive current and temperature caused by over­
loading, low refrigerant flow or phase loss. The 
cutout current is the MCC value listed in section 
"Three phase electrical characteristics".

The protector is located in the star point of the 
motor and, should it be activated, will cut out all 
three phases. It will be reset automatically.

While not compulsory, an additional external 
overload is still advisable for either alarm or ma­
nual reset.

Then it must be set below MCC value (at max ope­
rating current:

• when the motor temperature is too high, 
then the internal protector will trip

• when the current is too high the external 
overload protection will trip before the in­
ternal protection therefore offering possibi­
lity of manual reset.

Compressor models SH180-240-300-380 are
delivered with a pre installed motor protection 
module inside the terminal box. This device pro­
vides for efficient and reliable protection against 
overheating and overloading (as well as phase 
loss/reversal on SH240-300-380).

The motor protector comprises a control module 
and PTC sensors embedded in the motor winding. 
The close contact between thermistors and win­
dings ensures a very low level of thermal inertia.

The motor temperature is being constantly 
measured by a PTC thermistor loop connected 
on S1-S2 (called 1-2 on SH180). If any thermistor 
exceeds its response temperature, its resistance 
increases above the trip level (4,500 Q) and the 
output relay then trips -  i.e. contacts M1-M2 (or 
11-14 for SH180) are open. After cooling to below 
the response temperature (resistance < 2,750 Q), 
a 5-minute time delay is activated. After this delay

has elapsed, the relay is once again pulled in -  i.e. 
contacts M1-M2 (11-14 for SH180) are closed. The 
time delay may be cancelled by means of reset­
ting the mains (L-N -disconnect) for approxima­
tely 5 sec.

When present, the LED on module will lighten as 
follows in case of overheat:

PTC overheat

MiAppr. 1 second 

Delay timer active (after PTC over temp.)JLJL
Appr. 1 second

Phase sequence and Use a phase meter to establish the phase orders only operate properly in a single direction, and
reverse rotation protection and connect line phases L1, L2 and L3 to terminals the motor is wound so that if the connections are

T1, T2 and T3, respectively. The compressor will correct, the rotation will also be correct.
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Compressor models SH090-105-120-140-161-
184 have no internal reverse rotation protection. 
If reverse rotation occurs it will be obvious as 
soon as power is turned on. The compressor will 
not build-up any pressure, the sound level will be 
abnormally high and power consumption will be 
minimal. In such case, shut down the compres­

sor immediately and connect the phases to their 
proper terminals. Prolonged reverse rotation will 
damage the compressor.

Ж  Phase sequence detector is strongly 
recommended.

Compressor model SH180 incorporates an inter­
nal reverse vent valve which will react in the pre­
sence of reverse rotation and will allow refrigerant 
to circulate through a by-pass from the suction to 
the discharge. Although reverse rotation is not

destructive for the SH180, even over long periods 
of time, it should be corrected as soon as possible. 
If reverse rotation is not halted, the SH180 will cy­
cle off on the motor protection.

Compressor models SH 240 to 380 are delive­
red with an electronic module which provides 
protection against phase reversal and phase loss 
at start-up. Apply the recommended wiring dia­
grams from section "Suggested wiring diagram 
logic". The circuit should be thoroughly checked 
in order to determine the cause of the phase pro­
blem before re energizing the control circuit.

The phase sequencing and phase loss monito­
ring functions are active during a 5-sec window
1 second after compressor start-up (power on L1- 
L2-L3).

Compressor
start________

Phase monitoring ~l
0 1 s 6 s

Phase sequence module logic__________________

Should one of these parameters be incorrect, the 
relay would lock out (contact M1-M2 open). When 
present, the led on the module will show the fol­
lowing blink code:

In case of phase reverse error:

л и ....

In case of phase loss error:

J U ...

The lockout may be cancelled by resetting the 
power mains (disconnect L-N) for approximately
5 seconds.

Voltage imbalance The operating voltage limits are shown in the ta­
ble section "Motor voltage". The voltage applied 
to the motor terminals must lie within these table 
limits during both start-up and normal opera­
tions. The maximum allowable voltage imbalance

is 2%. Voltage imbalance causes high amperage 
over one or several phases, which in turn leads to 
overheating and possible motor damage. Voltage 
imbalance is given by the formula:

% voltage 
imbalance

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

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

2 x Vavg
V1-3 = Voltage between phases 1 & 3. 
V2-3 = Voltage between phases 2 & 3.

x 100
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Approvals and certificates SH scroll compressors comply with the following Certificates are listed on the product datasheets:
approvals and certificates. http://www.danfoss.com/odsg

CE 0062 or CE 0038 or CE0871 f  £ 
(European Directive) ^  ^ All SH models

UL(Underwriters Laboratories) cwieus All 60 Hz SH models

Other approvals / certificates Contact Danfoss

Pressure Equipment 
Directive 97/23/EC

Products SH090-105-120-140-161-184 SH180-240-300 SH380
Refrigerating fluids Group 2 Group 2 Group 2
Category PED II II III
Evaluation module D1 D1 H
Service temperature - Ts -31°F < Ts < 131°F -31°F < Ts < 123.8°F -31°C < Ts < 123.8°F
Service pressure Ps 483 psig 438 psig 438 psig
Declaration of conformity contact Danfoss

Low voltage directive 
2006/95/Ec

Products SH090 to 380

Declaration of conformity
ref. Low voltage Directive 2006/95/EC Contact Danfoss

Machines directive 
2006/42/Ec

Products SH090 to 380

Manufacturer's declaration of incorporation 
ref. Machines Directive 2006/42/EC Contact Danfoss

Internal free volume Products Internal free volume without oil (inch3)
SH090 757
SH105-120-140-161 873
SH184 890
SH180 1928
SH240 1891
SH300 1989
SH380 2093
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The scroll compressor application range is in­
fluenced by several parameters which need to be 
monitored for a safe and reliable operation.
These parameters and the main recommenda­
tions for good practice and safety devices are ex­
plained hereunder.

• Refrigerant and lubricants
• Motor supply
• Compressor ambient temperature
• Application envelope (evaporating tempe­

rature, condensing temperature, return gas 
temperature)

Refrigerant and lubricants
General information When choosing a refrigerant, different aspects • Compressor manufacturer recommendations &

must be taken into consideration: Guidelines
Additional points could influence the final

• Legislation (now and in the future) choice:
• Safety • Environmental considerations
• Application envelope in relation to expected • Standardisation of refrigerants and lubricants

running conditions • Refrigerant cost
• Compressor capacity and efficiency • Refrigerant availability

Danfoss Commercial Compressors, along with the 
whole refrigeration and air conditioning industry, 
shares today's concern about the environmental 
issues that are ozone depletion, global warming 
and overall energy consumption. Usual HCFCs 
refrigerant fluids such as R22 are known to be im­
plicated in these harmful phenomena, especially 
ozone depletion due to their chlorinated content. 
These substances are scheduled to be phased- 
out from production and use in coming years,

in accordance with the international Montreal 
Protocol (1984).

As a result, new chlorine-free molecules have been 
recently developed and are now ready to replace 
former fluids. Among those refrigerants, the HFC 
blend R410A is admitted by a great majority of 
manufacturers to be the most promising in terms 
of environmental impact, stability and efficiency, 
and is already seen as the R22 replacement.

Refr ig era n t R22 R407C R410A

Ch em ical
p r o perties

Chlorine content yes no no
Zeotropic pure refrigerant zeotropic mixture near azeotropic mixture
Composition R22 R32/R125/R134a R32/R125

Enviro nm en tal
im pact

ODP 0.05 0 0
GWP 1500 1526 1725

Th erm o dyn am ic
pr o perties

Vapour pressure (psig) at 77°F 151 173 239
Cooling capacity of liquid (btu/lb.°F) at 77°F 0.30 0.37 0.44
Cooling capacity of vapor (kJ/kg.K) at 1 atm, 77°F 0.16 0.20 0.20
Temperature glide (°F) 32 45 <32

R410A SH compressors are to be used with R410A refri­
gerant, with polyolester oil.
• R410A's superior thermodynamical properties 

compared to R22 and R407C refrigerants allow 
for today's massive -  and necessary -  switch to 
high efficiency systems.

• Zero Ozone Depletion Potential (ODP): R410A 
doesn't harm the ozone layer.

• Global warming potential (GWP): R410A shows 
a relatively high warming potential. However, 
the GWP index denotes direct warming effect, 
which is relevant only in case of release to the at­
mosphere. A more accurate index is T.E.W.I., for 
Total Equivalent Warming Impact, which takes 
into account indirect contributions due to run­
ning energy costs.

Because of the higher system efficiency it al­
lows to achieve, R410A is in this regard the best 
refrigerant.
As a near-azeotropic mixture, refrigerant R410A 
behaves like an homogeneous substance, whe­
reas other zeotropic mixtures such as R407C and 
other blends suffer a temperature glide during 
phase change that lessens thermal efficiency 
and makes them difficult to transfer from a 
container to another.
Reduced refrigerant mass flow, permitted by a 
higher heat capacity, induce a lower sound level 
of the installation as well as more compact and 
lighter systems.

Performer
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POE oil Polyolester oil (POE) is miscible with HFC's (while 
mineral oil is not), but has to be evaluated regar­
ding lubrication ability in compressors.
POE oil has better thermal stability than refrige­
rant mineral oil.

POE is more hygroscopic and also holds moisture 
more tight than mineral oil.
It also chemically reacts with water leading to acid 
and alcohol formation.

Motor supply SH scroll compressors can be operated at nomi­
nal voltages as indicated section "Motor voltage". 
Under-voltage and over-voltage operation is

allowed within the indicated voltage ranges. In 
case of risk of under-voltage operation, special 
attention must be paid to current draw.

Compressor ambient 
temperature

High ambient temperature

Low ambient temperature

SH compressors can be applied from -31°F to 131°F 
ambient temperature for SH090-105-120-140-161- 
184 and 123.8°F ambient temperature for SH180- 
240-300-380. The compressors are designed as

In case of enclosed fitting and high ambient tem­
perature it's recommend to check the tempera­
ture of power wires and conformity to their insu­
lation specification.

100 % suction gas cooled without need for addi­
tional fan cooling. Ambient temperature has very 
little effect on the compressor performance.

In case of safe tripping by the internal compressor 
overload protection the compressor must cool 
down to about 140°F before the overload will 
reset. A high ambient temperature can strongly 
delay this cool-down process.

Although the compressor itself can withstand low ble operation. See section 'Specific application 
ambient temperature, the system may require recommendations'. 
specific design features to ensure safe and relia-

Application envelope The operating envelope for SH scroll compressors 
is given in the figure below, where the conden­
sing and evaporating temperatures represent the 
range for steady-state operation. Under transient 
conditions, such as start-up and defrost, the com­
pressor may operate outside this envelope for 
short periods.
The operating limits serve to define the envelope 
within which reliable operations of the compres­
sor are guaranteed:

• Maximum discharge gas temperature: 275°F,
• A suction superheat below 9°F is not recommen­
ded due to the risk of liquid flood back,

• Maximum superheat of 54°F,
• Minimum and maximum evaporating and 
condensing temperatures as per the operating 
envelopes.
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Discharge temperature 
protection

The discharge gas temperature must not exceed 
275°F.

The discharge gas thermostat accessory kit (code 
7750009) includes all components required for 
installation as shown below. The thermostat must 
be attached to the discharge line within 5.91 inch 
from the compressor discharge port and must be 
thermally insulated and tightly fixed on the pipe.

DGT protection is required if the high and low 
pressure switch settings do not protect the com­
pressor against operations beyond its specific ap­
plication envelope. Please refer to the examples 
below, which illustrate where DGT protection is 
required (Ex.1) and where it is not (Ex.2).

A discharge gas temperature protection device 
must be installed on all heat pumps. In reversible 
air-to-air and air-to-water heat pumps the dischar­
ge temperature must be monitored during deve­

lopment test by the equipment manufacturer.

The DGT should be set to open at a discharge gas 
temperature of 275°F.

Ж  The compressor must not be allowed to cycle 
on the discharge gas thermostat. Continuous ope­
rations beyond the compressor's operating range 
will cause serious damage to the compressor!

Example 1 (R410A, SH = 20°F) 
LP switch setting:
LP1 = 48 psig (4.1°F)
HP switch setting:
HP1 = 551 psig (143.6°F)
Risk of operation beyond the 
application envelope.
DGT protection required.

Example 2 (R410A, SH = 20°F) 
LP switch setting:
LP2 = 67 psig (13.1°F)
HP switch setting:
HP2 = 450 psig (125.6°F)
No risk of operation beyond the 
application envelope.
No DGT protection required.

High and low 
pressure protection

High 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 
section "System pressure test". The high-pressure 
switch can be set to lower values depending on 
the application and ambient conditions. The HP

switch must either be placed in a lockout circuit 
or consist of a manual reset device to prevent cy­
cling around the high-pressure limit. If a discharge 
valve is used, the HP switch must be connected to 
the service valve gauge port, which must not be 
isolated.
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Internal pressure relief valve

Low pressure

The SH380 incorporate an internal relief valve set 
to open between the internal high and low pres­
sure sides of the compressor when the pressure 
differential between the discharge and suction 
pressures surpasses 450 to 551 psig.

This safety feature prevents the compressor from 
developing dangerously high pressures should 
the high pressure cut-out, for whatever reason, 
fail to shut down the compressor.

A low-pressure (LP) safety switch must be used. 
Deep vacuum operations of a scroll compressor 
can cause internal electrical arcing and scroll ins­
tability. Performer SH Scroll compressors exhibit 
high volumetric efficiency and may draw very low 
vacuum levels, which could induce such a pro­
blem. The minimum low-pressure safety switch 
(loss-of-charge safety switch) setting is given in

the following table. For systems without pump- 
down, the LP safety switch must either be a ma­
nual lockout device or an automatic switch wired 
into an electrical lockout circuit. The LP switch 
tolerance must not allow for vacuum operations 
of the compressor. LP switch settings for pump- 
down cycles with automatic reset are also listed 
in the table below.

Pressure settings R410A

Working pressure range high side psig 195 - 645

Working pressure range low side psig 33 - 168

Maximum high pressure safety switch setting psig 652

Minimum low pressure safety switch setting * psig 21

Minimum low pressure pump-down switch setting ** psig 33

* LP safety switch shall never be bypassed and shall have no time delay.
** Recommended pump-down switch settings: 21 psig below nominal evap. pressure with minimum of 33 psig

Note that these two different low pressure swit­
ches also require different settings. The low pres­
sure pump down switch setting must always 
be within the operating envelope, for example 
33 psig for R410A. The compressor can be opera­

ted full time under such condition. The minimum 
low pressure safety switch setting may be outside 
the normal operating envelope and should only 
be reached in exceptional (emergency) situations, 
for example 21 psig for R410A.

Cycle rate limit Danfoss recommends a restart delay timer to limit 
compressor cycling. The timer prevents reverse 
compressor rotation, which may occur during 
brief power interruptions.

The system must be designed in a way that gua­
rantees a minimum compressor running time of 2 
minutes so as to provide for sufficient motor coo­
ling after start-up along with proper oil return. 
Note that the oil return may vary since it depends 
upon system design.

There must be no more than 12 starts per hour, a 
number higher than 12 reduces the service life of 
the motor-compressor unit. A three-minute (180- 
sec) time out is recommended.

Please contact Danfoss Technical Support for any deviation from this guidelines.
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General Successful application of scroll compressors is 
dependent on careful selection of the compres­
sor for the application. If the compressor is not

correct for the system, it will operate beyond the 
limits given in this manual. Poor performance, re­
duced reliability, or both may result.

Essential piping design 
considerations

The working pressure in systems with R410A is 
about 60% higher than in systems with R22 or 
R407C. Consequently, all system components and 
piping must be designed for this higher pressure 
level.

Proper piping practices should be employed to 
ensure adequate oil return, even under minimum 
load conditions with special consideration given 
to the size and slope of the tubing coming from 
the evaporator. Tubing returns from the evapora­
tor should be designed so as not to trap oil and to 
prevent oil and refrigerant migration back to the 
compressor during off-cycles.

In systems with R410A, the refrigerant mass flow 
will be lower compared to R22/R407C systems. To 
maintain acceptable pressure drops and accepta­
ble minimum gas velocities, the refrigerant piping 
must be reduced in size compared to R22 / R407C

systems. Take care not to create too high pressure 
drops or since in R410A systems the negative im­
pact of high pressure drops on the system effi­
ciency is stronger than in R22/R407C systems.

Piping should be designed with adequate three­
dimensional flexibility. It should not be in contact 
with the surrounding structure, unless a proper 
tubing mount has been installed. This protection 
proves necessary to avoid excess vibration, which 
can ultimately result in connection or tube failure 
due to fatigue or wear from abrasion. Aside from 
tubing and connection damage, excess vibration 
may be transmitted to the surrounding structure 
and generate an unacceptable noise level within 
that structure as well. For more information on 
noise and vibration, see the section on: «Sound 
and vibration management».

Suction lines If the evaporator lies above the compressor, as is
often the case in split or remote condenser sys­
tems, the addition of a pump-down cycle is stron­
gly recommended. If a pump-down cycle were to 
be omitted, the suction line must have a loop at 
the evaporator outlet to prevent refrigerant from 
draining into the compressor during off-cycles.

If the evaporator were situated below the com­
pressor, the suction riser must be trapped so as 
to prevent liquid refrigerant from collecting at the 
outlet of the evaporator while the system is idle, 
which would mislead the expansion valve's sen­
sor (thermal bulb) at start-up.
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Discharge lines When the condenser is mounted at a higher po­
sition than the compressor, a suitably sized «U»- 
shaped trap close to the compressor is necessary 
to prevent oil leaving the compressor from drai­
ning back to the discharge side of the compressor 
during off cycle. The upper loop also helps avoid 
condensed liquid refrigerant from draining back 
to the compressor when stopped.

Heat exchangers To obtain optimum efficiency of the complete 
refrigerant system, optimised R410A heat exchan­
gers must be used. R410A refrigerant has good 
heat transfer properties: it is worthwhile desi­
gning specific heat exchangers to gain in size and 
efficiency

A sub-cooler circuit in the condenser that creates 
high sub cooling will increase efficiency at high 
condensing pressure. In R410A systems the po­
sitive effect of sub cooling on system efficiency 
will be significantly larger than in R22/R407C 
systems.

An evaporator with optimised R410A distributor 
and circuit will give correct superheat at outlet 
and optimal use of the exchange surface. This is 
critical for plate evaporators that have generally 
a shorter circuit and a lower volume than shell & 
tubes and air cooled coils.

For all evaporator types a special care is required 
for superheat control leaving the evaporator and 
oil return.

Furthermore, for good operation of the expan­
sion device and to maintain good efficiency in 
the evaporator it is important to have a high de­
gree of liquid sub cooling. Without adequate sub 
cooling, flash gas will be formed at the expansion 
device resulting in a high degree of vapour at the 
evaporator inlet leading to low efficiency

Refrigerant charge limit Performer® SH compressors can tolerate liquid
refrigerant up to a certain extend without major 
problems. However, excessive liquid refrigerant in 
the compressor is always unfavourable for service 
life. Besides, the installation cooling capacity may 
be reduced because of the evaporation taking 
place in the compressor and/or the suction line 
instead of the evaporator. System design must be 
such that the amount of liquid refrigerant in the 
compressor is limited. In this respect, follow the 
guidelines given in the section: "essential piping 
design recommendations" in priority.

Use the tables below to quickly evaluate the re­
quired compressor protection in relation with the 
system charge and the application.

Model Refrigerant charge limit (lb)

SH090 13

SH105-120-140-161-184 17

SH180-240-300 30

SH380 32
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BELOW charge limit ABOVE charge limit

Cooling only systems, 

Packaged units
S  No test or additional safeties required

REQ Refrigerant migration & flood back test 

REQ Sump heater

Cooling only systems 

with remote condenser 

and split system units

|REC Refrigerant migration & flood back test 

[ REC Sump heater

REQ Refrigerant migration & flood back test 

REQ Sump heater

| REC Liquid receiver (in association with LLSV and pump 
down)

Reversible heat pump system

REQ Specific tests for repetitive flood back 

REQ Sump heater

REQ Defrost test For more details, refer to section "Reversible heat pump system"

REC Recommended REQ Required No test or additional safeties required

Note: for special conditions such as low ambient temperature, low refrigerant load or brazed plate heat exchangers please refer to 
corresponding sections.

More detailed information can be found in the paragraphs hereafter.
Please contact Danfoss Technical Support for any deviation from these guidelines.

Off-cycle migration

Sump heater

Off-cycle refrigerant migration is likely to occur 
when the compressor is located at the coldest 
part of the installation, when the system uses a 
bleed-type expansion device, or if liquid is al­
lowed to migrate from the evaporator into the 
compressor sump by gravity. If too much liquid 
refrigerant accumulates in the sump it will satu­
rate the oil and lead to a flooded start: when the 
compressor starts running again, the refrigerant 
evaporates abruptly under the sudden decrease 
of the bottom shell pressure, causing the oil to 
foam. In extreme situations, this might result 
in liquid slugging (liquid entering the scroll ele­
ments), which must be avoided as it causes irre­
versible damage to the compressor.

Performer® SH scroll compressors can tolerate oc­
casional flooded starts as long as the total system 
charge does not exceed the maximum compres­
sor refrigerant charge.

A suitable test to evaluate the risk of off-cycle mi­
gration is the following:
• Stabilize the non running system at 41°F am­

bient temperature,
• Raise the ambient temperature to 68°F and 

keep it for 10 minutes,
• Start the compressor and monitor sump tempe­

rature, sight glass indication and sound level.

The presence of liquid in the crankcase can be eas­
ily detected by checking the sump level through 
the oil sight glass. Foam in the oil sump indicates 
a flooded start.

A noisy start, oil loss from the sump and sump cool 
down are indications for migration. Depending 
on the amount of migration graduate measures 
shall be taken:
• Sump heater
• Liquid line solenoid valve
• Pump down cycle

The surface sump heaters are designed to protect 
the compressor against off-cycle migration of 
refrigerant.

When the compressor is idle, the oil tempera­
ture in the sump of the compressor must be 
maintained at no lower than 18 °F above the sa­
turation temperature of the refrigerant on the 
low-pressure side. This requirement ensures that 
the liquid refrigerant is not accumulating in the

sump. A sump heater is only effective if capable 
of sustaining this level of temperature difference. 
Tests must be conducted to ensure that the ap­
propriate oil temperature is maintained under all 
ambient conditions (temperature and wind). Note 
that below 23°F ambient temperature and a wind 
speed of above 16 ft/s, we recommend that the 
heaters be thermally insulated in order to limit 
the surrounding energy losses.
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Since the total system charge may be undefined, 
a sump heater is recommended on all stand-alo­
ne compressors and split systems. In addition, any 
system containing a refrigerant charge in excess 
of the maximum recommended system charge 
for compressors requires a sump heater. A sump 
heater is also required on all reversible cycle 
applications.

SH090-105-120-140-161-184 initial start-up: Due 
to light commercial platform compact design, it 
is recommended to energize surface sump heater 
in advance to remove refrigerant at initial start-up 
only 6 hours in advance.

SH180-240-300-380 initial start-up: For large 
commercial platform initial start-up, it is not re­
commended to energize the crankcase heater in 
advance, but quick starts may be needed to eva­
cuate refrigerant in the system.

Then the heater must be energized whenever the 
compressor is off to avoid liquid refrigerant ente­
ring the compressor.

Provide separate electrical supply for the heaters 
so that they remain energized even when the ma­
chine is out of service (eg. Seasonal shutdown).

Surface sump heater accessories are available 
from Danfoss (see section "Accessories").

Liquid line solenoid valve A LLSV may be used to isolate the liquid char- refrigerant on the low-pressure side of the system
(LLSV) ge on the condenser side, thereby preventing can be further reduced by using a pump-down

against charge transfer or excessive migration to cycle in association with the LLSV. 
the compressor during off-cycles. The quantity of

Pump-down cycle A pump-down cycle represents one of the most 
effective ways to protect against the off-cycle 
migration of liquid refrigerant. Once the system 
has reached its set point and is about to shut 
off, the LLSV on the condenser outlet closes. 
The compressor then pumps the majority of the 
refrigerant charge into the condenser and re­
ceiver before the system stops on the low pres­
sure pump-down switch. This step reduces the 
amount of charge on the low side in order to pre­
vent off-cycle migration. The recommended low- 
pressure pump-down switch setting is 21 psig be­
low the nominal evaporating pressure. It shall not 
be set lower than 33 psig. For suggested wiring 
diagrams, please see section "Suggested wiring 
diagrams logic".

In certain conditions, the discharge valve in the 
SH090 - 105 - 120 - 140 - 161 - 180 - 184 compressor 
may not completely seal and result in compres­
sor restarts during pump down applications. An 
external, non-bleeding check valve may need to 
be installed.

Tests for pump down cycle approval:

• As the pump-down switch setting is inside the 
application envelope, tests should be carried 
out to check unexpected cut-out during tran­
sient conditions (ie. defrost -  cold starting). 
When unwanted cut-outs occur, the low pres­
sure pump-down switch can be delayed. In this 
case a low pressure safety switch without any 
delay timer is mandatory.
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• While the thermostat is off, the number of pres­
sure switch resets should be limited to avoid 
short cycling of the compressor. Use dedicated 
wiring and an additional relay which allows for 
one shot pump-down.

The pump-down allows to store all the refrigerant 
in the high pressure side circuit. On unitary or clo­
se-coupled systems, where the system refrigerant 
charge is expected to be both correct and defina­
ble the entire system charge may be stored in the 
condenser during pump-down if all components 
have been properly sized.

Other application needs a liquid receiver to store 
the refrigerant.

Receiver dimensioning requires special attention. 
The receiver shall be large enough to contain part 
of the system refrigerant charge but it shall not 
be dimensioned too large. A large receiver easily 
leads to refrigerant overcharging during mainte­
nance operation.

Liquid flood back During normal operation, refrigerant enters the 
compressor as a superheated vapour. Liquid flood 
back occurs when a part of the refrigerant enter­
ing the compressor is still in liquid state.

Performer SH scroll compressors can tolerate oc­
casional liquid flood back. However system de­

sign must be such that repeated and excessive 
flood back is not possible.

A continuous liquid flood back will cause oil di­
lution and, in extreme situations lead to lack 
of lubrication and high rate of oil leaving the 
compressor.

Liquid flood back test - Repetitive liquid flood 
back testing must be carried out under expan­
sion valve threshold operating conditions: a high 
pressure ratio and minimum evaporator load, 
along with the measurement of suction supe­
rheat, oil sump temperature and discharge gas 
temperature.

During operations, liquid flood back may be de­
tected by measuring either the oil sump tempe­
rature or the discharge gas temperature. If at any 
time during operations, the oil sump temperature 
drops to within 18°F or less above the saturated

suction temperature, or should the discharge gas 
temperature be less than 63°F above the satura­
ted discharge temperature, this indicates liquid 
flood back.

Continuous liquid flood back can occur with a 
wrong dimensioning, a wrong setting or malfunc­
tion of the expansion device or in case of evapora­
tor fan failure or blocked air filters.

A suction accumulator providing additional pro­
tection as explained hereunder can be used to 
solve light continuous liquid flood back.

Suction accumulator: a suction accumulator 
offers protection against refrigerant flood back 
at start-up, during operations or defrosting by 
trapping the liquid refrigerant upstream from 
the compressor. The suction accumulator also 
protects against off-cycle migration by providing 
additional internal free volume to the low side of 
the system.

A suction accumulator must be carefully dimen­
sioned, taking into account the refrigerant charge 
as well as the gas velocity in the suction line.

The accumulator should not be sized for less than 
50 % of the total system charge. Tests must be 
conducted to determine the actual refrigerant 
holding capacity needed for the application.

Depending on the operating conditions it may 
happen that the recommended connections of 
the accumulator are one size smaller than the 
suction line.
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Low ambient application 

Low ambient start-up

Low ambient operations

Under cold ambient conditions (<32°F), upon 
start-up the pressure in the condenser may be so 
low that a sufficient pressure differential across 
the expansion device cannot be developed to 
properly feed the evaporator.

As a result, the compressor may go into a deep 
vacuum, which can lead to compressor failure 
due to internal arcing and instability in the scroll 
wraps. Under no circumstances should the com­
pressor be allowed to operate under vacuum. The 
low-pressure control must be set in accordance 
with the table section "Low pressure" in order to 
prevent this from happening.

The Performer® SH scroll compressor requires a 
minimum pressure differential of 87 to 102 psig 
between the suction and discharge pressures to 
force the orbiting scroll down against the oil film 
on the thrust bearing. Anything less than this dif­
ferential and the orbiting scroll can lift up, cau­
sing a metal-to-metal contact. It is therefore ne­
cessary to maintain sufficient discharge pressure 
in order to ensure this pressure differential. Care 
should be taken during low ambient operations 
when heat removal from air-cooled condensers 
is greatest and head pressure control may be re­
quired for low ambient temperature applications. 
Operation under low pressure differential may be 
observed by a significant increase in the sound 
power level generated by the compressor.

It is recommended that the unit be tested and 
monitored at minimum load and low ambient 
conditions as well. The following considerations 
should be taken into account to ensure proper 
system operating characteristics.

Expansion device: The expansion device should 
be sized to ensure proper control of the refrige­
rant flow into the evaporator. An oversized valve 
may result in erratic control. This consideration is 
especially important in manifolded units where 
low load conditions may require the frequent cy­
cling of compressors. This can lead to liquid refri­
gerant entering the compressor if the expansion 
valve does not provide stable refrigerant super­
heat control under varying loads.
The superheat setting of the expansion device 
should be sufficient to ensure proper superheat

Early feeding of the evaporator and management 
of the discharge pressure could help to attenuate 
these effects.

Low pressure differentials can also cause the ex­
pansion device to «hunt» erratically, which might 
cause surging conditions within the evaporator, 
with liquid spillover into the compressor. This ef­
fect is most pronounced during low load condi­
tions, which frequently occur during low ambient 
conditions.

levels during low loading periods. A minimum of 
9°F stable superheat is required.

Head pressure control under low ambient 
conditions: Several possible solutions are availa­
ble to prevent the risk of compressor to vacuum 
and low pressure differential between the suction 
and discharge pressures.
In air-cooled machines, cycling the fans with a 
head pressure controller will ensure that the fans 
remain off until the condensing pressure has rea­
ched 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 pressu­
re reaches a satisfactory level.
The minimum condensing pressure must be set 
at the minimum saturated condensing tempera­
ture shown in the application envelopes.

Under very low ambient conditions, in which tes­
ting 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 ex­
tra 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.

For further information, please contact Danfoss.
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Sump heaters Sump heaters are strongly recommended on all will minimize refrigerant migration caused by the
systems where the compressor is exposed to low large temperature gradient between the com-
ambient temperatures, especially split and re- pressor and the remainder of the system, please
mote condenser installations. The sump heater refer to section "Accessories".

Low load operation The compressors should be run for a minimum and that the motor has sufficient time to cool un­
period in order to ensure that the oil has sufficient der conditions of lowest refrigerant mass flows. 
time to properly return to the compressor sumps

Brazed plate 
heat exchangers

A brazed plate heat exchanger needs very little 
internal volume to satisfy the set of heat transfer 
requirements. Consequently, the heat exchanger 
offers very little internal volume for the compres­
sor to draw vapour from on the suction side. The 
compressor can then quickly enter into a vacuum 
condition. It is therefore important that the ex­
pansion device be sized correctly and that a suf­
ficient pressure differential across the expansion 
device be available to ensure adequate refrige­
rant feed into the evaporator. This aspect is of 
special concern when operating the unit under 
low ambient and load conditions. For further in­
formation on these conditions, please refer to the 
previous sections.

Due to the small volume of the brazed plate heat 
exchanger, no pump-down cycle is normally re­
quired. The suction line running from the heat 
exchanger to the compressor must be trapped to 
avoid refrigerant migration to the compressor.

When using a brazed plate condenser heat ex­
changer, a sufficient free volume for the dischar­
ge gas to accumulate is required in order to avoid 
excess pressure build-up. At least 1 meter of dis­
charge line is necessary to generate this volume. 
To help reduce the gas volume immediately after 
start-up even further, the supply of cooling water 
to the heat exchanger may be opened before the 
compressor starts up so as to remove superheat 
and condense the incoming discharge gas more 
quickly.

Electronic expansion The use of an electronic expansion valve requires compressor. Ensure that the EXV closes when the
valve a specific compressor start / stop control. supply voltage to the controller is interrupted (ie

power cut off) by the use of a battery back up.
A specific compressor start sequence control has 
to be set when an electronic expansion valve 
(EXV) is used. The sequence must be adjusted ac­
cording to the EXV step motor speed to allow time 
for the EXV to open before the compressor starts 
to avoid running under vacuum conditions.
The EXV should be closed at compressor stop 
not to let refrigerant in liquid phase entering the

EXV Opened 

Closed

Compressor On 

Off

_ *

/

) к

Reversible heat pump 
systems

Transients are likely to occur in reversible heat 
pump systems, i.e. a changeover cycle from coo­
ling to heating, defrost or low-load short cycles. 
These transient modes of operation may lead to 
liquid refrigerant carry-over (or flood back) or 
excessively wet refrigerant return conditions. As 
such, reversible cycle applications require speci­
fic precautions for ensuring a long compressor 
life and satisfactory operating characteristics. 
Regardless of the refrigerant charge in the sys­

tem, specific tests for repetitive flood back are 
required to confirm whether or not a suction ac­
cumulator needs to be installed.

The following considerations cover the most im­
portant issues when dealing with common appli­
cations. Each application design however should 
be thoroughly tested to ensure acceptable opera­
ting characteristics.
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Sump heaters Sump heaters are mandatory on reversible cy­
cle applications given the high probability of 
liquid migration back to the compressor sump

during off-cycles due to the outdoor location of 
most units and operations during low ambient 
conditions.

Discharge temperature 
thermostat

Heat pumps frequently utilize high condensing 
temperatures in order to achieve a sufficient tem­
perature rise in the medium being heated. At the 
same time, they often require low evaporating 
pressures to obtain sufficient temperature differ­
entials between the evaporator and the outside 
temperature. This situation may result in high 
discharge temperature; as such, it is mandatory 
that a discharge gas thermostat be installed on

the discharge line to protect the compressor from 
excessive temperatures. Operating the compres­
sor at too high discharge temperatures can result 
in mechanical damage to the compressor as well 
as thermal degradation of the compressor lubri­
cating oil and a lack of sufficient lubrication. The 
discharge gas thermostat should be set to shut 
down the compressor in the event discharge gas 
rises above 275°F.

Discharge line 
and reversing valve

The Performer® SH scroll compressor is a high vol­
umetric machine and, as such, can rapidly build 
up pressure in the discharge line if gas in the line 
becomes obstructed even for a very short period 
of time which situation may occur with slow-act­
ing, reversing valves in heat pumps. Discharge 
pressures exceeding the operating envelope may 
result in nuisance high-pressure switch cutouts 
and place excess strain on both the bearings and 
motor.

between the compressor discharge port and the 
reversing valve or any other restriction. This gives 
sufficient free volume for the discharge gas to col­
lect and to reduce the pressure peak during the 
time it takes for the valve to change position. At 
the same time, it is important that the selection 
and sizing of the reversing or 4-way valve ensure 
that the valve switches quickly enough to prevent 
against too high discharge pressure and nuisance 
high-pressure cutouts.

To prevent such occurrences, it is important that a 
3.3 ft minimum discharge line length be allowed

Check with the valve manufacturer for optimal 
sizing and recommended mounting positions.

Defrost and reverse cycle The Performer® SH scroll compressor has the abil- system is unloaded to the minimum capacity step
ity to withstand a certain amount of liquid refrig- for defrost or when the cycle is reversed. 
erant dynamic slug. However we advise that the

suction line accumulator The use of a suction line accumulator is strongly 
recommended in reversible-cycle applications. 
This because of the possibility of a substantial 
quantity of liquid refrigerant remaining in the 
evaporator, which acts as a condenser during the 
heating cycle.

This liquid refrigerant can then return to the com­
pressor, either flooding the sump with refriger­
ant or as a dynamic liquid slug when the cycle

switches back to a defrost cycle or to normal cool­
ing operations.

Sustained and repeated liquid slugging and flood 
back can seriously impair the oil's ability to lubri­
cate the compressor bearings. This situation can 
be observed in wet climates where it is necessary 
to frequently defrost the outdoor coil in an air 
source heat pump. In such cases a suction accu­
mulator becomes mandatory.
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Water utilizing systems Apart from residual moisture in the system after 
commissioning, water could also enter the re­
frigeration circuit during operation. Water in the 
system shall always be avoided. Not only because 
it can shortly lead to electrical failure, sludge in 
sump and corrosion but in particular because it 
can cause serious safety risks.

Common causes for water leaks are corrosion and 
freezing.

Corrosion: Materials in the system shall be compli­
ant with water and protected against corrosion.

Freezing: When water freezes into ice its volume 
expands which can damage heat exchanger walls 
and cause leaks. During off periods water inside 
heat exchangers could start freezing when ambi­
ent temperature is lower than 32°F. During on pe­
riods ice banking could occur when the circuit is 
running continuously at too low load. Both situa­
tions should be avoided by connecting a pressure 
and thermostat switch in the safety line.
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Starting sound level During start-up transients it is natural for the com­
pressor sound level to be slightly higher than dur­
ing normal running. SH scroll compressors exhibit 
very little increased start-up transient sound. If a 
compressor is miswired, the compressor will run

in reverse. Reverse compressor rotation is charac­
terized by an objectionable sound. To correct re­
verse rotation, disconnect power and switch any 
two of the three power leads at the unit contactor. 
Never switch leads at the compressor terminals.

Running sound level Compressor acoustic hoods have been developed sound proofing materials and offer excellent high
to meet specific extra-low noise requirements. and low frequency attenuation.
The covers and bottom insulations incorporate

Model
50 Hz 60 Hz

Acoustic hood 
code number

Inferior hood 
code n° **Sound power 

dB(A)
Attenuation

dBA
Sound power 

dB(A)
Attenuation

dbA

SH090 70 6 72 6 120Z0034

Not available

SH105 71.5 6 74 6 120Z0035

SH120 72.5 6 75 6 120Z0035

SH140* 72.5 6 76 6 120Z0035

SH161* 73.5 6 77 6 120Z0035

SH184 75 6 78 6 120Z0135

SH180 80 6 85 4 120Z0022 120Z0353

SH240 82 6 86 4 120Z0022 120Z0353

SH300 82 6 86 4 120Z0022 120Z0353

SH380 83 6 87 4 120Z0022 120Z0353

Sound power and attenuation are given at ARI conditions, measured in free space
* For SH140 code 3 and SH161 code 3 use acoustic hood reference 120Z0135
** Inferior hood is provided in surface sump heater accessories for SH180-240-300-380 models.
Materials are UL approved and RoHS compliant

Stopping sound level SH compressors are equipped with a discharge 
valve which closes at compressor shut down and 
thus prevents the compressor from running back­
wards. This reduces the stopping sound to a me­
tallic click caused by the closing valve.

When the pressure difference or gas flow at shut 
down should be very low, this can delay the dis­
charge valve from closing and lead to a longer 
noise duration.

Sound generation in a 
refrigeration or air 
conditioning system

Typical sound and vibration in refrigeration and 
air conditioning systems encountered by design 
and service engineers may be broken down into 
the following three source categories.

Sound radiation: this generally takes an airborne 
path.

Mechanical vibrations: these generally extend 
along the parts of the unit and structure.

Gas pulsation: this tends to travel through the 
cooling medium, i.e. the refrigerant.

The following sections focus on the causes and 
methods of mitigation for each of the above 
sources.
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Compressor sound radiation For sound radiating from the compressor, the 
emission path is airborne and the sound waves 
are travelling directly from the machine in all 
directions.

The Performer® SH scroll compressor is designed 
to be quiet and the frequency of the sound gen­
erated is pushed into the higher ranges, which 
not only are easier to reduce but also do not gen­
erate the penetrating power of lower-frequency 
sound.

Use of sound-insulation materials on the inside 
of unit panels is an effective means of substan­
tially reducing the sound being transmitted to 
the outside. Ensure that no components capable 
of transmitting sound/vibration within the unit 
come into direct contact with any non-insulated

parts on the walls of the unit.

Because of the Performer®'s unique design of a 
full-suction gas-cooled motor, compressor body 
insulation across its entire operating range is pos­
sible. Acoustic hoods are available from Danfoss 
as accessories. They have been developed to 
meet specific extra low noise requirements. They 
incorporate sound proofing materials and offer 
excellent high and low frequency alternative.

These hoods are quick and easy to install and do 
not increase the overall size of the compressors to 
a great extend.

Refer to section "Running sound level" for sound 
attenuation and code numbers.

Mechanical vibrations Vibration isolation constitutes the primary meth­
od for controlling structural vibration. Performer® 
SH scroll compressors are designed to produce 
minimal vibration during operations. The use of 
rubber isolators on the compressor base plate or 
on the frame of a manifolded unit is very effec­
tive in reducing vibration being transmitted from 
the compressor(s) to the unit. Once the supplied 
rubber grommets have been properly mounted, 
vibrations transmitted from the compressor base 
plate to the unit are held to a strict minimum. In 
addition, it is extremely important that the frame 
supporting the mounted compressor be of suf­
ficient mass and stiffness to help dampen any 
residual vibration potentially transmitted to the

frame. For further information on mounting re­
quirements, please refer to the section on mount­
ing assembly.

Note: for parallel assemblies see specific recom­
mendations in Performer® SH parallel application 
guidelines FRCC.PC.008 (rigid mounting).

The tubing should be designed so as to both re­
duce the transmission of vibrations to other struc­
tures and withstand vibration without incurring 
any damage. Tubing should also be designed for 
three-dimensional flexibility. For more informa­
tion on piping design, please see the section enti­
tled "Essential piping design considerations".

Gas pulsation The Performer® SH scroll compressor has been 
designed and tested to ensure that gas pulsation 
has been optimised for the most commonly en­
countered air conditioning pressure ratio. On heat 
pump installations and other installations where 
the pressure ratio lies beyond the typical range, 
testing should be conducted under all expected

conditions and operating configurations to en­
sure that minimum gas pulsation is present. If an 
unacceptable level is identified, a discharge muf­
fler with the appropriate resonant volume and 
mass should be installed. This information can be 
obtained from the component manufacturer.
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Each SH compressor is shipped with printed www.danfoss.com or directly from: 
Instructions for installation. These instructions http://instructions.cc.danfoss.com
can also be downloaded from our web site:

Compressor handling and 
storage

Each Performer® SH scroll compressor is equip­
ped with two lift rings on the top shell. Always 
use both these rings when lifting the compres­
sor. Use lifting equipment rated and certified 
for the weight of the compressor. A spreader bar 
rated for the weight of the compressor is highly 
recommended to ensure a better load distribu­
tion. The use of lifting hooks closed with a clasp 
and certified to lift the weight of the compressor 
is also highly recommended. Always respect the 
appropriate rules concerning lifting objects of the 
type and weight of these compressors. Maintain 
the compressor in an upright position during 
all handling manoeuvres (maximum of 15° from 
vertical).

A  Never use only one lifting lug to lift the com­
pressor. The compressor is too heavy for the single 
lug to handle, and the risk is run that the lug could 
separate from the compressor with extensive da­
mage and possible personal injury as a result.

Store the compressor between -31°F and 122°F, 
not exposed to rain, corrosive or flammable 
atmosphere.

Ж  When the compressor is mounted as part of 
an installation, never use the lift rings on the com­
pressor to lift the installation. The risk is run that 
the lugs could separate from the compressor or 
that the compressor could separate from the base 
frame with extensive damage and possible perso­
nal injury as a result.

Never apply force to the terminal box with the 
intention of moving the compressor, as the force 
placed upon the terminal box can cause extensi­
ve damage to both the box and the components 
contained inside.

Compressor mounting Maximum inclination from the vertical plane while operating must not exceed 3 degrees.

Mounting of SH090-105-120- 
140-161-184

Compressors SH090-105-120-140-161-184 come 
delivered with four rubber mounting grommets 
and metal sleeve liners that serve to isolate the 
compressor from the base frame. These grom­
mets must always be used to mount the com­
pressor in a single application. The grommets 
must be compressed until contact between the 
flat washer and the steel mounting sleeve is es­
tablished. The grommets attenuate to a great ex­
tent the transmission of compressor vibrations to 
the base frame.

The required bolt size for the SH 090 -105-120-140­
161-184 compressors is HM8-40. This bolt must be 
tightened to a torque of 11 ft.lb.

For parallel assemblies see specific recommenda­
tions in Performer® SH parallel application guide­
lines (rigid mounting).

When a surface sump heater is used, it must be 
applied after the grommets are mounted on com­
pressor feet, in order to avoid surface sump hea­
ter damage.
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Mounting of SH180-240-300 
and 380

Compressors SHI80-240-300-380 come deliv­
ered with rigid mounting spacers for parallel 
mounting.

If used in single applications, the compressor 
must be mounted with the flexible grommets 
as available in accessory conversion kit 8156138. 
The grommets must be compressed until contact

1 manifoldable compressor 
with rigid spacers

& Жк  pf
Rigid spacers to remove

HM 8 bolt 
Lo ck  w asher

§ \
| R ig id space r

between the flat washer and the steel mounting 
sleeve is established. The grommets attenuate to 
a great extent the transmission of compressor vi­
brations to the base frame.

The required bolt size for the SH180 -  240 - 300 
- 380 compressors is HM8-55. This bolt must be 
tightened to a torque of 15 ft.lb.

1 single compressor 
with rubber grommets

Rubber grommets from 
kit 8156138

HM 8 bolt 
Lock washer 
Flat washer

Steel mounting sleeve 

Rubber grommet

C om pressor 
base plate

1.10 inch

Nut

Compressor holding 
charge

Each compressor is shipped with a nominal dry 
nitrogen holding charge between 4 and 10 psig 
and is sealed with elastomer plugs.

Before the suction and discharge plugs are re­
moved, the nitrogen holding charge must be 
released via the suction schrader valve to avoid 
an oil mist blowout. Remove the suction plug

first and the discharge plug afterwards. The plugs 
shall be removed only just before connecting the 
compressor to the installation in order to avoid 
moisture from entering the compressor. When 
the plugs are removed, it is essential to keep the 
compressor in an upright position so as to avoid 
oil spillage.

system  cleanliness The refrigerant compression system, regardless 
of the type of compressor used, will only pro­
vide high efficiency and good reliability, along 
with a long operating life, if the system contains 
solely the refrigerant and oil it was designed for. 
Any other substances within the system will not

improve performance and, in most cases, will be 
highly detrimental to system operations.

The presence of non-condensable substances 
and system contaminants such as metal shavings, 
solder and flux, have a negative impact on com­

Nut

Flat w asher

6 inch
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pressor service life. Many of these contaminants 
are small enough to pass through a mesh screen 
and can cause considerable damage within a bea­
ring assembly.

The use of highly hygroscopic polyolester oil in 
R410A compressors requires that the oil be ex­
posed to the atmosphere as little as possible.

System contamination is one of main factors af­
fecting equipment reliability and compressor ser­
vice life. It is important therefore to take system 
cleanliness into account when assembling a refri­
geration system.

During the manufacturing process, circuit conta­
mination may be caused by:
• Brazing and welding oxides,
• Filings and particles from the removal of burrs 

in pipe-work,
• Brazing flux,
• Moisture and air.

Consequently, when building equipment and as­
semblies, the precautions listed in the following 
paragraphs must be taken.

Tubing Only use clean and dehydrated refrigeration- 
grade copper tubing. Tube-cutting must be car­
ried out so as not to deform the tubing round­
ness and to ensure that no foreign debris remains 
within the tubing. Only refrigerant grade fittings 
should be used and these must be of both a de­

sign and size to allow for a minimum pressure 
drop through the completed assembly. Follow 
the brazing instructions on next pages. Never 
drill holes into parts of the pipe-work where fil­
ings and particles can not be removed.

Brazing and soldering

copper to copper 
connections

Dissimilar metals 
connection

compressor connection

Do not bend the compressor discharge or suc­
tion lines or force system piping into the com­
pressor connections, because this will increase

stresses that are a potential cause of failure. 
Recommended brazing procedures and material, 
are described section "Compressor connection".

When brazing copper-to-copper connections, ture of below 1472°F is recommended. No flux is 
the use of copper/phosphorus brazing alloy con- required during brazing. 
taining 5% silver or more with a melting tempera-

When manipulating dissimilar metals such as copper and brass or steel, the use of silver solder and 
anti-oxidant flux is necessary.

When brazing the compressor fittings, do not 
overheat the compressor shell, which could se­
verely damage certain internal components due 
to excessive heating. Use of a heat shield and/ 
or a heat-absorbent compound is highly recom­
mended. Due to the relatively sizable tubing and 
fitting diameters a double-tipped torch using 
acetylene is recommended for brazing operation 
on SH compressors.

For rotolock version compressors, solder sleeves 
are available.

For brazing the suction and discharge connec­
tions, the following procedure is advised:

• Make sure that no electrical wiring is connected 
to the compressor.

• Protect the terminal box and compressor pain­
ted surfaces from torch heat damage (see 
diagram).

• Remove the Teflon gaskets when brazing roto- 
lock connectors with solder sleeves.

• Use only clean refrigeration-grade copper tu­
bing and clean all connections.

• Use brazing material with a minimum of 5% sil­
ver content.
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•Purge nitrogen or CO2 through the compres­
sor in order to prevent against oxidation and 
flammable conditions. The compressor should 
not be exposed to the open air for extended 
periods.

• Use of a double-tipped torch is recommended. 
•Apply heat evenly to area ® until the brazing

temperature is reached. Move the torch to area 
® and apply heat evenly until the brazing tem­
perature has been reached there as well, and 
then begin adding the brazing material. Move 
the torch evenly around the joint, in applying 
only enough brazing material to flow the full cir­
cumference of the joint.

• Move the torch to area ® only long enough to 
draw the brazing material into the joint, but not 
into the compressor.

•Remove all remaining flux once the joint has 
been soldered with a wire brush or a wet cloth. 
Remaining flux would cause corrosion of the 
tubing.

Ensure that no flux is allowed to enter into the tu­
bing or compressor. Flux is acidic and can cause 
substantial damage to the internal parts of the 
system and compressor.

The polyolester oil used in SH compressors is hi­
ghly hygroscopic and will rapidly absorb moisture 
from the air. The compressor must therefore not

be left open to the atmosphere for a long period 
of time. The compressor fitting plugs shall be re­
moved just before brazing the compressor. The 
compressor should always be the last component 
brazed into the system

Ж  Before eventual unbrazing the compressor or 
any system component, the refrigerant charge 
must be removed from both the high- and low- 
pressure sides. Failure to do so may result in se­
rious personal injury. Pressure gauges must be 
used to ensure all pressures are at atmospheric 
level.

For more detailed information on the appropriate 
materials required for brazing or soldering, please 
contact the product manufacturer or distribu­
tor. For specific applications not covered herein, 
please contact Danfoss for further information.

System pressure test Always use an inert gas such as nitrogen for pres- flammable mixture. Do not exceed the following
sure testing. Never use other gasses such as oxy- pressures: 
gen, dry air or acetylene as these may form an in-

Maximum compressor test pressure (low side) 438 psig for SH180 to 380 
483 psig for SH090 to 184

Maximum compressor test pressure (high side) 653 psig

Maximum pressure difference between high & low side of the 
compressor 537 psig

Pressurize the system on HP side first then LP side 
to prevent rotation of the scroll. Never let the 
pressure on BP side exceed the pressure on HP 
side with more than 73 psig.

On SH180-240-300-380 models which have an 
internal non return valve in discharge fitting or 
if an external non return valve is present on the 
discharge line, we advise to pressurize the sys­
tem not quicker than 70 psi/s to allow pressure 
equalization between LP and HP side over scroll 
elements.
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Leak detection Leak detection must be carried out using a mix­
ture of nitrogen and refrigerant or nitrogen and 
helium, as indicated in the table below. Never use 
other gasses such as oxygen, dry air or acetylene

as these may form an inflammable mixture. 
Pressurize the system on HP side first then LP 
side.

Leak detection with refrigerant Leak detection with a mass spectrometer

Nitrogen & R410A Nitrogen & Helium

Note 1: Leak detection with refrigerant may be forbidden in some countries. Check local regulations.
Note 2: The use of leak detecting additives is not recommended as they may affect the lubricant properties.

Vacuum evacuation and 
moisture removal

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 platting. All these phenomena can cau­
se mechanical and electrical compressor failure.

SH compressors are delivered with < 100 ppm 
moisture level. The required moisture level in the 
circuit after vacuum dehydration must be < 100 
ppm for systems with an SH.
• Never use the compressor to evacuate the 

system.
• Connect a vacuum pump to both the LP & HP 

sides.
• Evacuate the system to a pressure of 0.02 in.Hg 

(500 |jm Hg) absolute.

For these reasons it's important to perform a 
vacuum dehydration on the system to remove 
all residual moisture from the pipe-work after 
assembly;

Do not use a megohm meter nor apply power to 
the compressor while it's under vacuum as this 
may cause internal damage.

Filter driers A properly sized & type of drier is required. 
Important selection criteria include the driers 
water content capacity, the system refrigeration 
capacity and the system refrigerant charge. The 
drier must be able to reach and maintain a mois­
ture level of 50 ppm end point dryness (EPD).

For new installations with SH compressors with 
polyolester oil, 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 avoi­
ded. 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 under si­
zed. When selecting a drier, always take into ac­
count its capacity (water content capacity), the 
system refrigeration capacity and the system re­
frigerant charge.

After burn out, remove & replace the liquid line 
filter drier and install a Danfoss type DAS burn­
out drier of the appropriate capacity. Refer to the 
DAS drier instructions and technical information 
for correct use of the burnout drier on the liquid 
line.

Refrigerant charging For the initial charge the compressor must not 
run and eventual service valves must be closed. 
Charge refrigerant as close as possible to the 
nominal system charge before starting the com­
pressor. This initial charging operation must be

done in liquid phase. The best location is on the 
liquid line between the condenser outlet and the 
filter drier. Then during commissioning, when 
needed, a complement of charge can be done 
in liquid phase: slowly throttling liquid in on the
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low pressure side as far away as possible from 
the compressor suction connection while com­
pressor is running. The refrigerant charge quan­
tity must be suitable for both summer and winter 
operations.

Vacuum or charge from one side can seal the scrolls 
and result in a non-starting compressor. When 
servicing, always ensure that LP/HP pressures are

balanced before starting the compressor.

Be sure to follow all government regulations re­
garding refrigerant reclamation and storage.

For more detailed information see "Recom­
mended refrigerant system charging practice" 
news bulletin FRCC.EN.050.

Insulation resistance and 
dielectric strength

Insulation resistance must be higher than 1 meg­
ohm when measured with a 500 volt direct cur­
rent megohm tester.

will result in lower resistance values to ground 
and higher leakage current readings. Such read­
ings do not indicate a faulty compressor.

Each compressor motor is tested at the factory 
with a high potential voltage (hi-pot) that exceeds 
the UL requirement both in potential and in dura­
tion. Leakage current is less than 0.5 mA.

SH scroll compressors are configured with the 
pump assembly at the top of the shell, and the 
motor below. As a result, the motor can be par­
tially immersed in refrigerant and oil. The pres­
ence of refrigerant around the motor windings

In testing insulation resistance, Danfoss recom­
mends that the system be first operated briefly 
to distribute refrigerant throughout the system. 
Following this brief operation, retest the compres­
sor for insulation resistance or current leakage.

Never reset a breaker or replace a fuse without 
first checking for a ground fault (a short circuit to 
ground). Be alert for sounds of arcing inside the 
compressor.

Commissioning The system must be monitored after initial start­
up for a minimum of 60 minutes to ensure proper 
operating characteristics such as:
• Proper metering device operation and desired 

superheat readings
• Suction and discharge pressure are within ac­

ceptable levels
• Correct oil level in compressor sump indicating 

proper oil return

• Low foaming in sight glass and compressor 
sump temperature 18°F above saturation tem­
perature to show that there is no refrigerant mi­
gration taking place

• Acceptable cycling rate of compressors, inclu­
ding duration of run times

• Current draw of individual compressors within 
acceptable values (max operating current)

• No abnormal vibrations and noise.

Oil level checking and 
top-up

In installations with good oil return and line runs 
up to 66 ft, no additional oil is required. If instal­
lation lines exceed 66 ft, additional oil may be 
needed. 1 or 2% of the total system refrigerant 
charge (in weight) can be used to roughly define 
the required oil top-up quantity but in any case 
the oil charge has to be adjusted based on the oil 
level in the compressor sight glass.

When the compressor is running under stabilized 
conditions the oil level must be visible in the sight 
glass.

The presence of foam filling in the sight glass in­
dicates large concentration of refrigerant in the 
oil and / or presence of liquid returning to the 
compressor.

The oil level can also be checked a few minutes 
after the compressor stops.

When the compressor is off, the level in the sight 
glass can be influenced by the presence of refrig­
erant in the oil.

Always use original Danfoss POE oil 160SZ from 
new cans.

Top-up the oil while the compressor is idle. Use 
the schrader connector or any other accessible 
connector on the compressor suction line and 
a suitable pump. See News bulletin «Lubricants 
filling in instructions for Danfoss Commercial 
Compressors».
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Single pack Compressor models Length
(in)

Width
(in)

Height
(in)

Gross
weight

(lb)

SH090 18.5 14.6 23.5 132

SH105 18.5 14.6 23.5 146

SH120 18.5 14.6 23.5 146

SH140 18.5 14.6 23.5 150

SH161 18.5 14.6 23.5 154

SH184 18.5 14.6 23.5 161

SH180 18.5 15.7 27.5 240

SH240 18.5 15.7 27.5 240

SH300 20.1 18.3 30.7 344

SH380 20.1 18.3 30.7 364

SH380-3 * 28.0 28.0 37.0 366

* available in 2010

Compressor
models Nbr* Length

(in)
Width

(in)
Height

(in)

Gross
weight

(lb)

Static
stacking
pallets

SH090 8 45.3 37.4 26.8 1089 2

SH105 8 45.3 37.4 29.5 1199 2

SH120 8 45.3 37.4 29.5 1199 2

SH140 8 45.3 37.4 29.5 1248 2

SH161 8 45.3 37.4 29.5 1283 2

SH184 8 45.3 37.4 29.5 1336 2

SH180 6 45.3 38.0 30.2 1475 2

SH240 6 45.3 38.0 30.2 1475 2

SH300 4 45.3 38.0 30.2 1382 2

SH380 4 45.3 38.0 31.5 1550 2

* nbr: number of compressors per pack
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Performer® SH scroll compressors can be orde­
red in either industrial packs or in single pack s. 
Please use the code numbers from below tables 
for ordering.

Compressors SH180 to 380 with rigid mounting 
spacers are dedicated for parallel mounting. For 
use in single applications the rigid spacers must 
be replaced by flexible grommets which are 
available as accessory kit 8156138, see section 
Accessories"".

Single pack

Compressor
model Connections Mounting

feet
Motor

protection

Code no.

3 4 6 7 9

200-230/3/60 460/3/60
380-400/3/50 230/3/50 575/3/60

500/3/50 380/3/60

SH090 Brazed flexible Internal 120H0001 120H0003 120H0005 120H0007 120H0009

SH105 Brazed flexible Internal 120H0209 120H0211 120H0213 120H0215 120H0217

SH120 Brazed flexible Internal 120H0011 120H0013 120H0015 120H0017 120H0019

SH140 Brazed flexible Internal 120H0199 120H0201 120H0203 120H0205 120H0207

SH161 Brazed flexible Internal 120H0021 120H0023 120H0025 120H0027 120H0029

SH184 Brazed flexible Internal 120H0359 120H0361 120H0363 120H0365 120H0367

Rotolock rigid Module 24V AC * 120H0369 120H0375 120H0381 120H0387

Rotolock rigid Module 230V * 120H0371 120H0377 120H0383 120H0389

Rotolock rigid Module 115V * 120H0373 120H0379 120H0385 120H0391

SH180 Brazed rigid Module 24V AC * 120H0265 120H0267 120H0269 120H0271

Brazed rigid Module 24V DC * 120H0455 120H0457 120H0459 120H0461

Brazed rigid Module 230V * 120H0273 120H0275 120H0277 120H0279

Brazed rigid Module 115V * 120H0281 120H0283 120H0285 120H0287

Rotolock rigid Module 24V DC * 120H0393 120H0397 120H0401 120H0405

Rotolock rigid Module 115-230V * 120H0395 120H0399 120H0403 120H0407

SH240 Brazed rigid Module 24V AC * 120H0289 120H0291 120H0293 120H0295

Brazed rigid Module 24V DC * 120H0463 120H0465 120H0467 120H0469

Brazed rigid Module 115-230V * 120H0297 120H0299 120H0301 120H0303

Rotolock rigid Module 24V DC * 120H0409 120H0413 120H0417 120H0421

Rotolock rigid Module 115-230V * 120H0411 120H0415 120H0419 120H0423

SH300 Brazed rigid Module 24V AC * 120H0233 120H0237 120H0241 120H0245

Brazed rigid Module 24V DC * 120H0471 120H0473 120H0475 120H0477

Brazed rigid Module 115-230V * 120H0235 120H0239 120H0243 120H0247

Rotolock rigid Module 24V DC * 120H0425 120H0429 120H0433 120H0437

Rotolock rigid Module 115-230V * 120H0427 120H0431 120H0435 120H0439

SH380 Brazed rigid Module 24V AC * 120H0249** 120H0253 120H0257 120H0261

Brazed rigid Module 24V DC * 120H0479** 120H0481 120H0483 120H0485

Brazed rigid Module 115-230V * 120H0251 ** 120H0255 120H0259 120H0263
* Electronic motor protection, module located in terminal box 
** Available in 2010
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Industrial pack

Compressor
model Connections Mounting feet Motor protection

Code no.
3 4 6 7 9

200-230/3/60 400/3/50
460/3/60 230/3/50 500/3/50

575/3/60 380/3/60

SH090 Brazed Flexible Internal 120H0002 120H0004 120H0006 120H0008 120H0010

SH105 Brazed Flexible Internal 120H0210 120H0212 120H0214 120H0216 120H0218

SH120 Brazed Flexible Internal 120H0012 120H0014 120H0016 120H0018 120H0020

SH140 Brazed Flexible Internal 120H0200 120H0202 120H0204 120H0206 120H0208

SH161 Brazed Flexible Internal 120H0022 120H0024 120H0026 120H0028 120H0030

SH184 Brazed Flexible Internal 120H0360 120H0362 120H0364 120H0366 120H0368

SH180

Rotolock rigid Module 24V AC * 120H0370 120H0376 120H0382 120H0388

Rotolock rigid Module 230V * 120H0372 120H0378 120H0384 120H0390

Rotolock rigid Module 115 * 120H0374 120H0380 120H0386 120H0392

Brazed rigid Module 24V AC * 120H0266 120H0268 120H0270 120H0272

Brazed rigid Module 230V * 120H0274 120H0276 120H0278 120H0280

Brazed rigid Module 115 * 120H0282 120H0284 120H0286 120H0288

Brazed rigid Module 24 / DC * 120H0456 120H0458 120H0460 120H0462

SH240

Rotolock rigid Module 24V AC * 120H0394 120H0398 120H0402 120H0406

Rotolock rigid Module 115-230 * 120H0396 120H0400 120H0404 120H0408

Brazed rigid Module 24V AC * 120H0290 120H0292 120H0294 120H0296

Brazed rigid Module 115-230 * 120H0298 120H0300 120H0302 120H0304

Brazed rigid Module 24V / DC * 120H0464 120H0466 120H0468 120H0470

SH300

Rotolock rigid Module 24V AC * 120H0410 120H0414 120H0418 120H0422

Rotolock rigid Module 115-230 * 120H0412 120H0416 120H0420 120H0424

Brazed rigid Module 24V AC * 120H0234 120H0238 120H0242 120H0246

Brazed rigid Module 115-230 * 120H0236 120H0240 120H0244 120H0248

Brazed rigid Module 24V / DC * 120H0472 120H0474 120H0476 120H0478

SH380

Rotolock rigid Module 24V AC * 120H0426 120H0430 120H0434 120H0438

Rotolock rigid Module 115-230 * 120H0428 120H0432 120H0436 120H0440

Brazed rigid Module 24V AC * 120H0250** 120H0254 120H0258 120H0262

Brazed rigid Module 115-230 * 120H0252** 120H0256 120H0260 120H0264

Brazed rigid Module 24V DC * 120H0480** 120H0482 120H0484 120H0486

* Electronic motor protection, module located in terminal box 
** Available in 2010
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Rotolock adaptor set

-r Code 
Type n° Description Application Packaging Pack

size

120Z0125 Rotolock adaptor set (1"3/4 ~ 1"1/8) , (1"1/4 ~ 7/8") SH090 Multipack 8

120Z0405 Rotolock adaptor set (1"3/4 ~ 1"3/8) , (1"1/4 ~ 7/8") SH105to 184 Multipack 8

7765006 * Rotolock adaptor set (1"3/4 ~ 1"3/8) , (1"1/4 ~ 7/8") SH105to 184 Multipack 6

7765028 Rotolock adaptor set (2"1/4 ~ 1"5/8) , (1"3/4 ~ 1"1/8) SH180-240-300-380 Multipack 6

* diameter restriction

Rotolock adaptor

Type Code n° Description Application Packaging Pack size

120Z0367 Adaptor (1"1/4 Rotolock - 7/8" ODS) Models with 7/8" ODF Multipack 10

120Z0364 Adaptor (1"3/4 Rotolock - 1"1/8 ODS) Models with 1"1/8 ODF Multipack 10

120Z0431 Adaptor (1"3/4 Rotolock - 1"3/8 ODS) Models with 1"3/8 ODF Multipack 10

120Z0432 Adaptor (2"1/4 Rotolock - 1"5/8 ODS) Models with 1"5/8 ODF Multipack 10

Gaskets

Type Code n° Description Application Packaging Pack size

G09 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

G07 8156132 Gasket, 1"3/4 Models with 1"3/4 rotolock connection Multipack 10

G07 7956003 Gasket, 1"3/4 Models with 1"3/4 rotolock connection Industry pack 50

G08 8156133 Gasket, 2"1/4 Models with 2"1/4 rotolock connection Multipack 10

G08 7956004 Gasket, 2"1/4 Models with 2"1/4 rotolock connection Industry pack 50

8156013 Gasket set 1"1/4 - 1"3/4 - 2"1/4, OSG gaskets black & white All Rotolock models Multipack 10

solder sleeve

Type Code n° Description Application Packaging Pack size

P02 8153004 Solder sleeve P02 (1"3/4 Rotolock - 1"1/8 ODF) Models with 1"3/4 rotolock connection Multipack 10

P02 7953005 Solder sleeve P02 (1"3/4 Rotolock - 1"1/8 ODF) Models with 1"3/4 rotolock connection Industry pack 50

P03 8153006 Solder sleeve P03 (2"1/4 Rotolock - 1"5/8 ODF) Models with 2"1/4 rotolock connection Multipack 10

P03 7953006 Solder sleeve P03 (2"1/4 Rotolock - 1"5/8 ODF) Models with 2"1/4 rotolock connection Industry pack 50

P04 8153008 Solder sleeve P04 (1"1/4 Rotolock - 3/4" ODF) Models with 1"1/4 rotolock connection Multipack 10

P04 7953007 Solder sleeve P04 (1"1/4 Rotolock - 3/4" ODF) Models with 1"1/4 rotolock connection Industry pack 50

P05 8153012 Rotolock connector P05 (1"1/4 Rotolock - 7/8" ODF) Models with 1"1/4 rotolock connection Multipack 10

P05 7953008 Rotolock connector P05 (1"1/4 Rotolock - 7/8" ODF) Models with 1"1/4 rotolock connection Industry pack 50

P07 8153013 Solder sleeve P07 (1"3/4 Rotolock - 7/8" ODF) Models with 1"3/4 rotolock connection Multipack 10

P07 7953010 Solder sleeve P07 (1"3/4 Rotolock - 7/8" ODF) Models with 1"3/4 rotolock connection Industry pack 50

P08 8153005 Solder sleeve P08 (2"1/4 Rotolock - 1"3/8 ODF) Models with 2"1/4 rotolock connection Multipack 10

P10 8153003 Solder sleeve P10 (1"3/4 Rotolock - 1"3/8 ODF) Models with 1"3/4 rotolock connection Multipack 10

48 FRCC.PC.007.B5.22 Performer
ItnltMvraan



Application  Guidelines Accessories

Rotolock nut

Type Code n° Description Application Packaging Pack
size

8153123 Rotolock nut,1"1/4 Models with 1-1/4" rotolock connection Multipack 10

7953002 Rotolock nut,1"1/4 Models with 1-1/4" rotolock connection Industry pack 50

8153124 Rotolock nut,1"3/4 Models with 1-3/4" rotolock connection Multipack 10

7953003 Rotolock nut,1"3/4 Models with 1-3/4" rotolock connection Industry pack 50

8153126 Rotolock nut,2"1/4 Models with 2-1/4" rotolock connection Multipack 10

120Z0047 Rotolock nut,2"1/4 Models with 2-1/4" rotolock connection Industry pack 50

Rotolock service valve set

Type Code n° Description Application Packaging Pack
size

7703008 Valve set, V02 (1"3/4 ~ 1"1/8), V05 (1"1/4 ~ 7/8") SH090 Multipack 6

120Z0403 Valve set, V02 (1"3/4 ~ 1"1/8), V05 (1"1/4 ~ 7/8") SH090 Multipack 8

7703392 Valve set, V10 (1"3/4 ~1"3/8), V05 (1"1/4 ~ 7/8") SH105to 184 Multipack 6

7703383 Valve set, V03 (2"1/4 ~ 1"5/8), V02 (1"3/4 ~ 1"1/8) SH180 to 380 Multipack 4

* diameter restriction

3-phase soft start equipment

Type Code
n° Description Application Packaging Pack

size

MCI 15 C 7705006 Electronic soft start kit, MCI 15 C SH090 Single pack 1

MCI 25 C 7705007 Electronic soft start kit, MCI 25 C SH105-120-140-161-184 Single pack 1

MCI 50 CM 7705009 Electronic soft start kit, MCI 50 C SH 180-240-300-380 Single pack 1

Discharge temperature protection

Й Й Г ■

Type Code No Description Application Packaging Pack
Size

7750009 Discharge thermostat kit All models Multipack 10

7973008 Discharge thermostat kit All models Industry pack 50
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Surface sump heaters

Code no. Accessory description Application Packaging Pack size

120Z0388 80W 24V surface sump heater CE & UL Multipack 8

120Z0389 80W 230V surface sump heater CE & UL Multipack 8

120Z0390 80W 400V surface sump heater CE & UL SH090-105-120-140-161-184 Multipack 8

120Z0391 80W 460V surface sump heater CE * Multipack 8

120Z0402 80W 575V surface sump heater CE * Multipack 8

120Z0360 56W 24V surface sump heater + inferior hood, CE & UL Multipack 6

120Z0376 56W 230V surface sump heater + inferior hood, CE & UL Multipack 6

120Z0377 56W 400V surface sump heater + inferior hood, CE & UL SH180-240-300 Multipack 6

120Z0378 56W 460V surface sump heater + inferior hood, CE * Multipack 6

120Z0379 56W 575V surface sump heater + inferior hood, CE * Multipack 6

120Z0358 80W 24V surface sump heater + inferior hood, CE & UL Multipack 4

120Z0368 80W 230V surface sump heater + inferior hood, CE & UL Multipack 4

120Z0369 80W 400V surface sump heater + inferior hood, CE & UL SH380 Multipack 4

120Z0370 80W 460V surface sump heater + inferior hood, CE * Multipack 4

120Z0371 80W 575V surface sump heater + inferior hood, CE * Multipack 4

* UL approval in progress

Mounting hardware

Type Code No Description Application Packaging Pack
Size

120Z0066
Mounting kit for scroll compressors. Grommets, sleeves, bolts, 
washers

SH090-184 Single pack 1

8156138
Mounting kit for scroll compressors. Grommets, sleeves, bolts, 
washers

SH180-380 Single pack 1

7777045
Mounting kit for 1 scroll compressors including 4 rigid grom- 
mets, 4 sleeves, 4 bolts, 4 washers

SH180-380 in parallel installation Single pack 1

Acoustic hoods

1

Type Code No Description Application Packaging Pack
Size

120Z0034 Acoustic hood for scroll compressor SH090 Single pack 1

120Z0035 Acoustic hood for scroll compressor SH105-120-140-161 (except SH161 - 140 code 3) Single pack 1

120Z0135 Acoustic hood for scroll compressor SH184-SH161 code 3 -SH140 code 3 Single pack 1

120Z0022 Acoustic hood for scroll compressor SH 180-240-300-380 Single pack 1

120Z0353 Inferior hood for scroll compressor SH180-240-300-380 Single pack 1
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Terminal boxes, covers &T-blockconnectors 

» •
Type Code No Description Application Packaging Pack

Size

8156139 Terminal box 7.3 x 7.8 inch, incl. cover SH180 Single pack 1

8156142 Terminal box 10.2 x 8.2 inch, incl. cover SH240-300-380 (except SH380 code 3) Single pack 1

120Z0413 Terminal box cover SH184-140 & 161 code 3 Single pack 1

120Z0414 Terminal box cover SH380-3 Single pack 1

8156135 Service kit for terminal box 3.5 x 4.5 inch, including 1 cover, 1 
clamp, 1 T block connector 2 x 2.2 inch SH090-105-120-140-161 Multipack 10

8173230 T block connector 2 x 2.2 inch SH180-240-300-380 (except 240-3, 300-3, 380-3) Multipack 10

8173021 T block connector 2.4 x 3 inch SH180-240-300-380 (except 240-3, 300-3, 380-3) Multipack 10

8173331 T block connector 3.1 x 3.1 inch SH240-300 code 3 Multipack 10

120Z0429 T block connector 3.1 x 3.1 inch SH380-3 Multipack 10

Lubricant

Type Code No Description Application Packaging Pack
Size

160SZ 7754023 POE lubricant, 1.05 quart can All models Single pack 1

160SZ 7754024 POE lubricant, 2.11 quart can All models Single pack 1

Miscellaneous

Type Code No Description Application Packaging Pack
Size

8156019 Sight glass with gaskets (black & white) All models Multipack 4

8156129 Gasket for oil sight glass, 1"1/8 (white teflon) All models Multipack 10

7956005 Gasket for oil sight glass, 1"1/8 (white teflon) All models Multipack 50

8154001 Danfoss Commercial Compressors blue spray paint All models Single pack 1
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The Danfoss product range for the 
refrigeration and air conditioning industry
Within refrigeration and air conditioning, 
Danfoss is a worldwide manufacturer with 
a leading position in industrial, commer­
cial and supermarket refrigeration as well 
as air conditioning and climate solutions.

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

Controls for
Commercial Refrigeration

Controls for 
Industrial Refrigeration

Electronic Controls & 
Sensors

Industrial Automation

Sub-Assemblies

Household Compressors Commercial Compressors

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

www.danfoss.us

D anfoss can  accep t no re sp o n s ib ility  fo r po ss ib le  erro rs in cata lo g u es , b ro chu res and o th e r p rin ted  m ate ria l. D an foss rese rves th e  righ t to  a lte r its p ro d ucts w ith o u t no tice . T h is  a lso  a p p lie s  to  p ro d ucts a lread y  on 
o rd e r p rov ided  th a t such  a lte ra tio n s can  b e  m ad e  w ith o u t su b seq u en tia l c h an g es be ing  n ecessa ry  in sp ec ifica tio n s a lread y  ag reed .
A ll trad em arks  in th is  m ateria l a re  p ro p e rty  o f th e  re sp e ctive  c o m p an ies . D an foss and th e  D an foss lo g o typ e  a re  tra d e m a rk s o f D an foss A/S. A ll righ ts reserved .
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