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Bulletin 156

Solid-State Contactors
Product Overview/Product Selection

Bulletin 156 — Solid-State Contactors

The Bulletin 156 Solid-State Contactors are ideal replacements for
electro-mechanical contactors where fast and demanding switching of
loads such as heaters, solenoids, transformers, and motors, is
required.

* Compact modular design complete with heatsink

* DIN Rail mountable

 Simple installation

¢ Available in single-phase, dual-phase, or three-phase version
* Operational current rating 20...90 A

 LED status indication

* AC, DC, and analog control options

Approximate
Dimensions....

UL 508

Certifications

Table of Contents

Product Selection ...... 1
Specifications....

Standards Compliance

e Zero-cross switching

cULus Listed (File No. E96956,
Guides NMFT, NMFT7)

Solid-State Power Contactors

Single-Phase
Operational Voltage
Hp Rating @ 40 °C (104 °F) Cat. No.
Current Rating (A) Control Voltage 115V | 230V | 480V | 600V 24...230V AC 24...600V AC
24...275V AC/DC, 24...48V DC 156-B20AA1 156-B20CA1
20 1/6 1/3 1 2
5...24V DC 156-B20AB1 156-B20CB1
24...275V AC/DC, 24...48V DC 156-B30AA1 156-B30CA1
30 172 1172 3 5
5...24vV DC 156-B30AB1 156-B30CB1
24...275V AC/DC, 24...48V DC 156-B45AA1 156-B45CA1
45 172 2 5 71/2
5...24vV DC 156-B45AB1 156-B45CB1
24...275V AC/DC, 24...48V DC 156-B50AA1 156-B50CA1
50 172 2 5 71/2
5...24V DC 156-B50AB1 156-B50CB1
20 24...275V AC/DC, 24...48V DC 1 3 5 10 156-B70AA1 156-B70CA1
5...24V DC 156-B70AB1 156-B70CB1
25 24...275V AC/DC, 24...48V DC 1 3 5 10 156-B75AA1 156-B75CA1
5...24V DC 156-B75AB1 156-B75CB1
90 24...275V AC/DC, 24...48V DC ; 3 5 10 156-B90AA1 156-B90CA1
5...24V DC 156-B90AB1 156-B90CB1
# These Hp ratings only apply to units with operational voltage ranges of 24...600V AC.
Dual-Phase
Operational Voltage
Hp Rating @ 40 °C (104 °F) Cat. No.
Current Rating (A) Control Voltage 115V | 230V | 480V: | 600V 24...230V AC 24...600V AC
24...275V AC/DC, 24...48V DC 156-B25AA2 156-B25CA2
25 1 2 5 71/2
5...24v DC 156-B25AB2 156-B25CB2
24...275V AC/DC, 24...48V DC 156-B32AA2 156-B32CA2
32 1 3 71/2 10
5...24vV DC 156-B32AB2 156-B32CB2
# These Hp ratings only apply to units with operational voltage ranges of 24...600V AC.
Three-Phase
Operational Voltage
Hp Rating @ 40 °C (104 °F) Cat. No.
Current Rating (A) Control Voltage 115V | 230V | 480V:# | 600V 24...230V AC 24...600V AC
24...275V AC/DC, 24...48V DC 156-B20AA3 156-B20CA3
20 1 2 5 71/2
5...24V DC 156-B20AB3 156-B20CB3
24...275V AC/DC, 24...48V DC 156-B25AA3 156-B25CA3
25 1 3 71/2 10
5...24vV DC 156-B25AB3 156-B25CB3
24...275V AC/DC, 24...48V DC 156-B32AA3 156-B32CA3
32 1 3 71/2 10
5...24v DC 156-B32AB3 156-B32CB3

# These Hp ratings only apply to units with operational voltage ranges of 24...600V AC.
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Bulletin 156

Solid-State Contactors
Product Selection, Continued

Solid-State Specialty Contactors

Single-Phase with Current Monitoring

Operational Voltage
Cat. No.
Current Rating (A) Supply Voltage Control Voltage Alarm Type 24...230V AC | 24...600V AC
NPN, N.O. 156-B30ABP | 156-B30CBP
%0 PNP, N.O. 156-B30ABN | 156-B30CBN
24V DC 4...32vV DC
NPN, N.O. 156-B50ABP | 156-B50CBN
%0 PNP, N.O. 156-B50ABN | 156-B50CBP
Single-Phase, Single-Pole, Multi-function Analog
Operational Voltage
Cat. No.

Current Rating (A) Control Input 24...230V AC 24...480V AC 24...600V AC

0...10v DC 156-B30AV1 156-B30CV1 156-B30CV1

80 4..20 mA 156-B30ACT 156-B30CC1 156-B30CC1

0...10v DC 156-B50AVA1 156-B50CV1 156-B50CV1

%0 4..20 mA 156-B50AC1 156-B50CC1 156-B50CC1

Visit our website: www.ab.com/catalogs
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Bulletin 156

Solid-State Contactors
Specifications

General
Single-Phase and Single-Phase
with Current Monitoring Dual- and Three-Phase Single-Phase with Analog Control
Nominal Voltage Rating 230V AC 400/480/600V AC 230V AC 400/480/600V AC 230V AC 400/480V AC 600V AC
Operational Voltage Range 24..265VAC| 42..660VAC |24..280VAC| 48..660VAC | 90..265V AC 2°°A€5°V 41 o.A.geov
Blocking Voltage 650Vp 1200Vp 650Vp 1200Vp 650Vp 1200Vp 1200Vp
Operational frequency 45...65 Hz
Power Factor Minimum 0.5 @ 230V 0.5 @ 600V AC 0.5 @ 230V 0.5 @ 600V AC 0.9 @ 230V AC 0.9 @ 480V | 0.9 @ 600V
AC rms rms AC rms rms rms AC rms AC rms
Rated Insulation Voltage 4000V AC rms
Imax.| 50 mA DC 50 mA DC — — — — —
Overtemp Alarm
U max. 50V DC 50V DC — — — — —
Standards Compliance UL, cUL
Environmental
Operating Temperature -30 ... 70 °C (-22 ...158 °F)
Storage Temperature -40 ... 100 °C (-40 ...212 °F)
RoHS Compliance Yes
Vibration 6 G (per EN50155)
Pollution Degree 2
Mechanical
Housing Material PBT, Flame Retardent
Heat Sink Material Black Anodized Aluminum
Din Rail Mount Base Electroplated Steel
Mounting Vertical
22.5mm 0.225 kg (0.5 Ib)
45 mm 0.43 kg (0.95 Ib)
Approximate Weight Int:g5r2::j V'\:II;: 0.46 kg (1.011b)
90 mm 0.75 kg (1.65 Ib)
Imsgr;‘:e"; ";‘;2 0.78 kg (1.72 Ib)
Package Size 22.5 mm 45 and 90 mm
Screw Type M4 M3

min wire size

1x 0.5 mm2 (1 x 20 AWG)

1x 0.5 mm2 (1 x 20 AWG)

Control Terminals max wire size

2x2.5mm2 (2 x 14 AWG)

1x4.0mm2 (1 x 12 AWG) or 2 x 2.5 mm2 (2 x 1 4AWG)

max torque 2 Nem 0.6 Nem
bit type posidrive 1 bit posidrive 0 bit
Screw Type M4 M5

min wire size

1 x 0.5 mm2 (1 x 20 AWG)

1x4.0mm2 (1 x 12 AWG)

Power Terminals max wire size

1 x4.0mm2 (1 x 12 AWG) or 2 x 2.5 mm2 (2 x 14 AWG)

1 x25mm2 (1 x3 AWG) or 2 x 10 mm2 (2 x 6 AWG)

max torque

2 Nem

2.5 Nem

bit type

posidrive 1 bit

posidrive 2 bit

@ Allen-Bradley

Visit our website: www.ab.com/catalogs



Bulletin 156

Solid-State Contactors
Specifications, Continued

Control Input

Single-Phase, Single-Phase with Current Monitoring, and
Single-Phase with Analog Control Dual- and Three-Phase
Control voltage range (+10%) DC AC/DC DC AC/DC
Control Voltage Range 4...32V 24...275V AC/24...48V DC 5...32V DC 24...275V AC/24...190V DC
Pick Up Voltage 3.8V DC 22V AC/DC 4.7V DC 22V AC/DC
Reverse Voltage 32V DC — 32V DC —
Drop Out Voltage 1.2V DC 6V AC/DC 1.2V DC 6V AC/DC
Maximum Input Current 12 mA 17 mA 24 mA 15 mA
Maximum Response Time Pick
Up and Drop Out 1/2 Cycle 1 Cycle 1 Cycle 1 Cycle
Power Output
Rate_d Non- Max. Off-State On-State
O%aratlonal Maximum Repetitive Leakage Current Voltage Drop
urrent Repetitive | Surge Current | @ Rated Voltage @ Rated
Housing | AC51 | AC53a| Minimum Overload (ACrms) and Frequency 12T for Current Critical
Size @ @ |Operational | Current (ACrms)| Tj=25°C Tj=25°C Fusing Tj=25°C dv/dT
[mm] |25°C| 25°C | Current t=1s t=10ms t=10ms t=10ms t=10ms Off-State
156-B20...1 22.5 20A | 5.A 350 mA 35A 300 A 3 mA 450 A2s 1.6 Vrms 500 V/uS
156-B30...1| 225 30A | 15A 250 mA 125 A 600 A 3 mA 1800 A2s 1.6 Vrms 500 V/uS
156-B45...1 45 45A | 20A 400 mA 150 A 1150 A 3 mA 6600 A2s 1.6 Vrms 500 V/uS
156-B50...1 45 50A | 30A 500 mA 200 A 1900 A 3 mA 18000 A2s 1.6 Vrms 500 V/uS
Single-Phase [4156.870..1| 90 70A | 30A | 500 mA 200 A 1900 A 3 mA 18000 A2s| 1.6Vrms | 500 V/uS
156-875...1| SV | 754 | 30A | 500mA 200 A 1900 A 3mA 18000 A2s| 1.6 Vrms | 500 V/uS
156-B90...1 9()fe\:\r/:th 90A | 30A 500 mA 200 A 1900 A 3 mA 18000 A2s 1.6 Vrms 500 V/uS
1566-B25...2 45 2%); 135XA 250 mA 125 A 600 A 3 mA 1800 A2s 1.6 Vrms 500 V/uS
Dual-Phase 3 3
156-832..2| 90 | 2% | 27 | 250 mA 125 A 600 A 3mA 1800 A2s | 1.6 Vrms | 500 V/uS
156-820..3| 45 | % | 3% | 250mA 125A 600 A 3mA 1800 A2s | 1.6Vrms | 500 V/uS
Three-Phase |156-825..3| 90 | X | 2% | 250 mA 125A 600 A 3mA 1800 A2s | 1.6Vrms | 500 V/uS
156-832...3| 4OWith | SX | 3X | 550 ma 125 A 600 A 3mA 1800 A2s | 1.6Vrms | 500 V/uS
fan 32A| 15A
Single-Phase | 156-B30... 45 30A — 150 mA 125 A 600 A 5mA 1800 A2s 1.6 Vrms 1000 V/uS
with Current
Monitoring 156-B50... 45 50A | — 500 mA 200 A 1900 A 5mA 18000 A2s 1.6 Vrms 1000 V/uS
Single-Phase | 156-B30... 45 30A — 150 mA 55 A 325 A 3 mA 525 A2s 1.6 Vrms 1000 V/uS
with Analo
Control 9 156-B50... 45 50A | — 500 mA 200 A 1900 A 3 mA 18000 A2s 1.6 Vrms 1000 V/uS
Power Dissipation
Size [A] Power Dissipation [W/A]
20 1.10
30 0.95
45 0.90
Single-Phase 50 0.85
75 0.90
70 0.90
90 0.93
Dual-Phase 25/32 2.80
Three-Phase 20/25/32 1.92
) . o 30 1.00
Single-Phase with Current Monitoring
50 0.85
) ) ) ) 30 0.95
Single-Phase with Multi-Function Analog Control
50 0.85
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Bulletin 156

Solid-State Contactors
Specifications, Continued

Additional Specifications that only apply to the Single-Phase with Current Monitoring Contactor

Supply Status Indication

Green LED, Half Intensity

Control Status Indication Green LED
Overtemp Alarm Trip Indication Red LED, Intermittent
Alarm Indication (except for overtemp alarm) Red LED

Power Supply Voltage, Vcc

24V DC +/- 15%

Maximum Supply Currrent

22 mA (per device)

Maximum Control Input Current 1.5 mA
Maximum PLC Current @ 24 VDC 275 UA (per device)
Alarm Output Current, Maximum 50 mA DC
NPN 1+0.15 1o
Alarm Output Voltage
PNP VCC-1-0.151lo
Maximum number of Parallel Outputs 50
Current Monitoring 30A 0.3 ... 30 AAC rms
Measurement Range 50 A 0.5 ... 50 A AC rms
o 30A 0.3 AAC rms
Minimum Teach Current
50 A 0.5 AAC rms
Minimum Partial Load 30A 50 mA AC rms
Current 50 A 83 mA AC rms

Additional Specifications that only apply to the Single-Phase with Multi-Function Analog Control Contactor

Load Status Indication Red LED
Control Status Indication Green LED
Control Current Range 4...20 mA
Max. Allowable Current 50 mA
Pick Up Current 4.2 mA
Current Controlled Input
Specifications Drop Out Current 3.9 mA
Reverse Polarity Ye
es

Protected

Voltage Drop

10V DC @ 20 mA

Supply Voltage Range,
Vss

20...28V AC/DC

Supply Current

18 mA @ 24V DC
23 mA @ 24V AC

Control Voltage Range,
Voltage Controlled Input Vce

0...10v DC

Specifications Control Input Current

0.1 mA @ 10V DC

Reverse Polarity

Protected Yes
Pick up Voltage 0.5V DC
Drop out Voltage 0.05vV DC
Output Power Range 0...99%
Current Control Level Voltage Control Level
0% 4 mA ov DC
Transfer Characteristics - 25% 8 mA 2.5V DC
Output Power % 50% 12 mA 5V DC
75% 16 mA 7.5V DC
99% 20 mA 10V DC

Mode 1 - Phase Angle

1/300 @ 50 Hz , 1/300 @ 60 Hz

Mode 2 - Full Cycle

1/64 @ 50 Hz , 1/64 @ 60 Hz

Output Power Resolution Mode 3 - 1 Sec Burst

1/50 @ 50 Hz , 1/60 @ 60 Hz

Mode 4 - 3 Sec Burst

1/150 @ 50 Hz , 1/180 @ 60 Hz

Mode 5 - 5 Sec Burst

1/500 @ 50 Hz , 1/600 @ 60 Hz

@ Allen-Bradley
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Bulletin 156

Solid-State Contactors
Specifications, Continued

Applications

N/L L1

L1 A1

Single-Phase Contactor
Line-Neutral/ Line-Line

2T1 A2

P=1U.

L1

2 Single-Phase Contactors
in 3-phase application
Delta and Star Connection

L2 L
1L1 Al L1 A1
2T1 A2 2T1 A2

P=173*1*U,

L1 L2 L3 N
1L1 A1l 1L1 A1l 1L1 A1
@) (@]
3 Single-Phase Contactors
in 3-phase application
Delta, Star, Star with Neutral Connection | Y M7 !i ——————————— !f ,,,,,,,,,,
O O
2T1 A2 2T1 A2 2T1 A2
il [7
|

P=173*I1.*UL

Visit our website: www.ab.com/catalogs
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Bulletin 156

Solid-State Contactors
Specifications, Continued

Applications, Continued

N/L L1 L1 L3
11 3L2 5.3 A2 A1 L1 3I<->2 5L3 A2 A1
O o O o o O o o

Dual-Phase Contactor Dual-Phase Contactor

Line-Neutral/ Line-Line !f !i —] in 3-Phase Application !i é‘

Delta and Star Connection

o O
o O O o o 2T1 42 6T3 A2

2T1  4T2 €T3 A2
% P=173"1*U;

P=173"1"U.

L1 L2 L3

1L1 3L2 5L3 A2 A1

Dot anc s comecton | WA VWA VA ]

O
O—
O—
O
O

2T1 472 6T3 A2

31
£
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Bulletin 156

Solid-State Contactors

Specifications, Continued

Wiring Diagrams

Single-Phase

®

1L1|5A3|3A1

4-32VDC

‘

‘2T1 ‘6A4‘4A2

L]

Fan supply Input
24 VDC, 200mA

DC control with fan
Example: 156-B75CB1

© oV

1L1 |3A1
(:)_E_ L &Control Input
(+~) °
© =)
2T1 |4A2
156-B...1
24-275 VAC
—— | ?
‘ 1L1‘5A3‘ 3A1
o
©
‘ 2T1‘ 6A4‘ 4A2
L]
Fan supply input 24.275 VAC

24VDC, 200mA @—
AC control with fan
Example: 156-B75CA1

Visit our website: www.ab.com/catalogs

o ——-

O ®
24-275 VAC

— 1T

1L1|5A3|3A1

o—FF- #WK
-
‘2T1 ‘6A4‘4A2
24-275 VAC

AC control without fan
Example: 156-B50CA1

@ Allen-Bradley



Bulletin 156

Solid-State Contactors
Specifications, Continued

Typical Wiring Diagrams, Continued

Dual-Phase
H H H 5-32VDC H “ H 24-275VAC or
+24-190VDC
1L1pL2sLdAs]A1 1L1pLdsLdAs]A1
DC Control Input + fan AC Control Input + fan +
Example 156.5%2082 [T BXK overemperaureprtecin ]
ERAENEAE oThdeTdA4[ A2
(L 24-275VAC
or 0VDC
ov
LOAD
LOAD Fan Supply input
+24VDC, 65mA o

Fan supply input
+24VDC, 65mA

Three-Phase

Over-temperature alarm output
Max. voltage: 50 VDC

)] i

i) 5-32VDC

Over-temperature alarm output
Max. voltage: 50 VDC

[y

? 5-32VDC

1L1[3L2]5L3]A3] A1

L1 {SLZ{SLSXAS ‘A1

DC Control Input + ) DC Control Input + Fan +
over-temperature protection 7%(%?@%{ over-temperature protection
Example: 156-B20CB3 Example: 156-B32CB3

e

2T at2leTa] [A2 oTi[ataloTalad [a2

Lo Lo

LOAD

LOAD Fan Supply input +24VDC, 65mA

Over-temp. alarm output

to PLC (PNP)
50mA max H H H
100 B
24-275VAC or +24-190VDC
24-190VDC 1L13L2J5L[A3]A1
1L1[32J5L3[A3[A1
AC Control Input + AC Control Input + fan +
over-temperature protection 7%1 7%( j /# over-temperature protection )E%@%@%(
Example: 156-B25AA3 Example: 156-B32AA3
2T1‘4T2‘6T3[A4|/—\2
2T1‘4T2‘6T3|A4|A2 (L24 275VAC
(L 24-275VAC or 0VDC
or 0VDC LOAD
LOAD
o———
+Vee suppl y )
(] (50V ma’:(’; Y Fan supply input +24VDC, 65mA

@ Allen-Bradley
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Bulletin 156

Solid-State Contactors
Specifications, Continued

Typical Wiring Diagrams, Continued

Single-Phase with Current Monitoring

AIarm/RemoteT T 4-32VDC

‘1L1‘5A3‘ 3A1
‘1 L1 ‘Alm ‘ cit ‘m ‘ Am ‘ ol ouTPUT INPUT
L{ ouTPuT
o=
[ —— ouTPuT
O] LOAD PLC
‘2T1 ‘6A4‘4A2
‘zn ‘24v ‘GND ‘2T1‘24V ‘GND
24V GND
o | |
24VDC @ © OV 20VDC — O

Multi-function Analog

_— T T4-20mA _— OVT vaoc

REESES 11| [sasfaa
o———-
=— il
o ©
2T1 6A44A2
2T1‘ ]6A4\4A2
24VDC/AC ov
3A1 - 5A3: Control input current 3A1 - 5A3: Control input voltage, Vcc
Example: 156-B30BC1 4A2 - 6A4: Supply input voltage, Vss
Example: 156-B30BV1
ov 4-20mA ov? ?mvoc
— 17 ]
1L1[ [5A3[3A1 1L1[ [5A3[3A1
’ i S
® ©
2T1 6A4 4A2 2T1 ‘ {6A4‘4A2
é g Over-temperature — i l Over-temperature
24VDC/AC Alarm Output 24VDC/AC Alarm Output
3A1 - 5A3 : Control Input Current Ic (4-20mA) 3A1 - 5A3 : Control Input Voltage Vcc (0-10V)
6A4 : Supply Voltage Vss (24VDC) 6A4 : Supply Voltage Vss (24VAC/ DC)
4A2 : Alarm output, NPN Normally Open 4A2 : Alarm output, PNP Normally Open
Example: 156-B50BC1 Example: 156-B50BV1
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Solid-State Contactors
Specifications, Continued

Derating Curves

Single-Phase
20/30A 45/50/75 A 70/90 A
40 80 100
70 ~ 20
® \ 60. 8
. ~_| : . ~ §7o
5 20 S 60
g \\\\ 30a S 0 — T 758 < o0
— 50
10 20 ]
30 —Js0n 40 70A
45A 30
0 % w0 = o % 40 s 6 70 20 %0 0 60 n
nC "C
Dual- and Three-Phase
20/25/30 A
36 4
4
32
30 =3
28 \‘\\
M \ P,
\ \\\\-
wv /14
g 2 \
t<-() 2 \\\ “‘-‘..\‘--._\
<
. \\ \\‘ “\\
18 = x\\ \"‘\.\
16 ~_ S~ ~ \\
" ~ | \M\\\‘ 156-832...3
12 \\‘\\
T \\\ 156-832...2
10 \\ 156-B25...2/3
8 156-B20...3
g i
20 25 30 a5 10 15 50 55 60 65 70
°C
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Bulletin 156

Solid-State Contactors

Specifications, Continued

Derating vs. Spacing Curves, Continued

Single-Phase

12

20 A (156-B20...1)

21A

20A

19A

18A

17A

16A

15A

14A

13A

12A

22.5mm

11A

10A

9A

10.0mm

8A

6.0mm

7A
6A

3.0mm
0.0mm

20°C

25°C

30°C

35°C

40°C 45°C

30A(156-B30...1)

50°C

55°C

60°C

65C

70°C

22.5mm

10.0mm

6.0mm

3.0mm
0.0mm

30°C

35°C

40°C 45°C
45 A (156-B45...1)

50°C

55°C

60°C

65°C

70°C

46A

44A

42A

40A

38A

36A

34A

32A

30A

28A

26A

22.5mm

24A

10.0mm

6.0mm

22A
20A

3.0mm
0.0mm

20°C

25°C

30°C

35°C

40°C 45°C

50°C

55°C

Visit our website: www.ab.com/catalogs
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65C
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Bulletin 156

Solid-State Contactors
Specifications, Continued

Derating vs. Spacing Curves, Continued
Single-Phase

50 A (156-B50...1)

52A

50A

48A
46A

44A
42A

40A

38A

36A
34A

32A

30A

28A

22.5mm
10.0mm

26A

6.0mm

24A

3.0mm
0.0mm

20°C 25°C 30°C

76A

35C 40°C 45°C 50°C 55°C

75 A (156-B75...1)

60°C 65°C 70°C

7T4A

72A

70A

68A
66A

64A

62A

60A
58A

56A

54A

52A
50A

48A

46A

22.5mm

44A
42A

10.0mm
6.0mm

40A

38A

3.0mm

0.0mm

36A
20C 25C 30°C

@ Allen-Bradley
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Bulletin 156

Solid-State Contactors
Specifications, Continued

Derating vs. Spacing Curves, Continued

Single-Phase

14

72A

70 A (156-B70...1)

70A

68A

66A

64A

62A

60A

58A

56A
54A

52A
50A

48A

46A

44A

42A

N

40A

22.5mm [ 10.0mm

38A

.0mm
3.0mm | 0.0mm

20°C

25°C

30°C

35°C 40°C 45°C 50°C 55°C

90 A (156-B90...1)

60°C

65°C 70°C

92A

90A

88A

86A

84A

82A

80A

78A

76A

72A

70A

66A

64A

62A

60A

58A

56A

54A

52A

50A

48A
20°C

25°C

30°C

35°C 40°C 45°C 50°C 55°C

Visit our website: www.ab.com/catalogs
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Solid-State Contactors
Specifications, Continued

Derating vs. Spacing Curves, Continued
Dual-Phase

156-B25...2
26

24

/ 10.0mm

22

6.0mnj

2 \ 3.0mm

\ 0.0mm

Load current per phase (A)
>

20 25 30 35 40 45 50 55 60 65 70

Surrounding temperature (°C)

156-B32...2

22.5mm
30 \ 10.0mm
6.0mm
\ 3.0mm
26 N 0.0mm

/
J

22

Load current per phase (A)

14

10

20 25 30 35 40 45 50 55 60 65 70

Surrounding temperature (°C)

@ A”en'Bradley Visit our website: www.ab.com/catalogs 15
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