Thermo Scientific Sapphire

Single- and Dual-Point Level Systems

Features & Benefits

Gap or slot sensor configurations
Continuous self-test for
unmatched reliability

Variable system qualification time
Manual loop test
Dual-compartment housing
Lowest total installed cost

Broad range of sensor materials
3A sanitary finish and fittings
Completely independent electronics
(dual-point level system only)

Part of Thermo Fisher Scientific

Thermo Scientific Sapphire single-
and dual-point level systems feature
an advanced acoustical design and
a continuous self-test to increase
reliability and uptime. Available in
gap or slot sensor configurations,
these field-proven ultrasonic devices
perform exceptionally well in
aerated, attenuative, viscous and
corrosive applications yet require
minimal maintenance.

Reliable Level Measurement
Designed for both low and high level alarms
and spill prevention, Thermo Scientific
Sapphire single- and dual-point level systems
are available in gap and slot configurations
to provide reliable level measurement under
demanding conditions. The standard gap
sensor performs exceptionally well in most
applications, including aerated and
attenuating liquids that can be problematic
for other ultrasonic technologies. The more
sensitive slot sensor is recommended for
highly viscous applications or for dual-point
usage when the sensing points are
positioned more than 18 inches apart.
While both systems are highly reliable,
the dual-point system incorporates two
Sapphire single-point level systems into
one enclosure, including two electronics
packages. The dual-point system also offers
the industry’s best sensitivity with a wet
to dry ratio of over 10,000.

Rugged Design

Sapphire single- and dual-point level systems
are built for rugged industrial environments.
The variable system qualification time
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guards against false alarms by accurately
determining the continuous presence of
liquid in the measurement gap rather than
allow a wave or other disturbance caused
by turbulence to trigger the alarm. The
rugged surface-mount technology increases
durability while the continuous self-test
circuitry increases uptime by automatically
confirming system integrity, including

the electronics and the sensor as well

as the crystal bond to the sensor body.

Easy Installation & Maintenance

The housing for both the Sapphire single-
and dual-point level systems provides easy
access to field wiring connections without
exposing the electronics to unnecessary
handling, harsh environments or physical
damage. During installation, the electronics
remain in the enclosure and are safely
protected as wire is pulled and field
terminations are made. For ongoing
maintenance, the manual loop test
enables field wiring and control integrity
verification without costly system removal
or tank filling.
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Ordering Configuration

4 MODEL NUMBER

' SASP: Thermo Scientific Sapphire Single-Point Level System (Integral Mount Sensor)
\SADP: Thermo Scientific Sapphire Dual-Point Level System (Integral & Remote Mount Sensor)

HAZARDOUS LOCATION APPROVALS [C]
C: Canadian Standards Association (CSA/CUS)

ELECTRONICS [G]

J: 12-55VDC input, 4-20 mA intrinsically safe output

F: 15-35VDC input, relay output, NO or NC user-selectable auxiliary fault relay
G: 115 VAC input, relay output, NO or NC user-selectable auxiliary fault relay
S: 230 VAC input, relay output, NO or NC user-selectable auxiliary fault relay
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MOUNTING CONFIGURATION [0] A
0: Integral electronics and sensor
T: Thermal isolator (required for 0.75-in NPT units with process temperatures above +135°C (+275°F))
R: Remote mounted electronics (Dual-Point model only) )
~
SENSOR TYPE [G]
G: Gap (all materials)
CR: Gap (Single-Point model only: cryogenics, non-intrinsically safe and only available in 316 SS)
S: Slot (316 SS, 316 SS polished & Hastelloy® C) )
SENSOR MATERIAL [S] (SINGLE-POINT MODEL ONLY: SAME AS FITTING/FLANGE MATERIAL) )
S: 316 stainless steel (gap & slot) B: Hastelloy B (gap only)
V: 316 polished stainless steel (gap & slot) Q: Carpenter 20 (gap only)
H: Hastelloy C (gap & slot) J: Titanium (gap only)
U: Monel (gap only)
J
MEASUREMENT UNITS FOR “A” DIMENSION [T]
T: Inches M: Millimeters
( SENSOR “A” DIMENSION* Sensors are available in 0.5-in or 5-mm increments only h
[0060] SINGLE-POINT MODEL [0030] DUAL-POINT MODEL
0##0:  0010-1200 for Gap Sensors XXXX: 0010-1170 for Gap Sensors
(minimum 1in: 0010 =1.0in) (0010=1.01in)
‘a 0##0:  0040-1200 for Slot Sensors XXXX: 0030-1130 for Slot Sensors
(minimum 4 in: 1200 = 120.0 in) (1100=110.01in)
0##0:  0025-3050 for Gap Sensors XXXX: 0025-2970 for Gap Sensors
(minimum 25 mm: 0025 = 25 mm) (0025 = 25 mm)
0##0:  0100-3050 for Slot Sensors XXXX: 0075-2870 for Slot Sensors
\ (minimum 100 mm: 3050 = 3050 mm) (2870 = 2870 mm) )
SENSOR “B” DIMENSION* Sensors are available in 0.5-in or 5-mm increments only A
[0195] DUAL-POINT MODEL ONLY
XXXX: 0040 - 1200 for Gap Sensors (0010 = 1.0 in)
XXXX: 0100 - 1200 for Slot Sensors (1200 = 120.0 in)
XXXX: 0105 - 3050 for Gap Sensors (0025 = 25 mm)
XXXX: 0255 - 3050 for Slot Sensors (3048 = 3048 mm) Y,
FITTING/FLANGE TYPE [N] )
N: 0.75-in NPT (same material as sensor)
F: Flange 150-Ib ANSI raised face (metal)
G: Flange 300-Ib ANSI raised face (metal)
T: Tri-clover (16 AMP) sanitary fitting & 150 grit polished )
FITTING/FLANGE SIZE [00] )
00: 0.75-in NPT 25: 2.5-in tri-clover fitting only
10: 1-in flange or tri-clover fitting ~ 30: 3-in flange or tri-clover fitting
15: 1.5-in flange or tri-clover fitting ~ 40: 4-in flange or tri-clover fitting
20: 2-in flange or tri-clover fitting 60: 6-in flange only )
] 4 N\
= FITTING/FLANGE MATERIAL [S]
=] (SAME MATERIAL AS SENSOR)
£ g . . 2 $: 316 S (gap & slot)
= g " s 5 = V: 316 polished SS
S 5 = % % o w E (tri-clover 3A & 0.75-in NPT only)
= =] - = 2 2 N =
. = £ 2| 5 g g E o B H: Hastelloy C (gap & slot)
8 S 3l | Bl E £ £ el & =] U: Monel (gap only)
S of &l 2| £ 5 Z : : 2 F = B: Hastelloy B (gap only)
s > = o > S = < & < < < . Yy b (gap only
= gl 8 = 2l Z| 2 . . 5 £ 5 Q: Carpenter 20 (gap only)
= S El 2| 3| g 2 S S 2| = = J: Titanium (gap only)
8 g gl 2| | B = g2 El E| E - 7
= S o = 7] 7] = 7] 7] = e iz

SASP C G/|0| G| S| T|0060 N 00
*Sensor materials available in 316 stainless steel (including polished),
T 01 95 Hastelloy C, Monel (gap only), Hastelloy B (gap only),
Carpenter 20 (gap only) and titanium (gap only).




Increased Sensitivity with

Time-Gate Technology

Sapphire single- and dual-point level
systems detect liquid within a defined
measurement gap by using unique, patented
Time-Gate technology. This advanced form
of ultrasonic measurement uses ultrasonic
sound waves and a transmit crystal
positioned opposite from a receive crystal

in the measurement gap to measure specific

time intervals. The ultrasonic sound wave
reaches the receive crystal much faster if

the gap is dry. When liquid is present within

the gap, the transmitted ultrasonic sound

wave is detected by the receive crystal and

a much higher amplitude output results.
The system analyzes the signals from the
receive crystal in predictable, narrow time

Single-Point Dimensional Drawings (enclosure and sensor)

windows or time gates. By differentiating

and separating the ultrasonic signals, this

technology increases sensitivity as well
as the reliability of the measurement.

A self-test is also performed continuously
and automatically by the Time-Gate
technology to further ensure reliability
and maximize uptime.
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Dual-Point Dimensional Drawings (enclosure and sensor)

Switch Gap with 0.75-inch NPT
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Reference Notes for Dimensional Drawings

. Metal flanges have a raised face

N OA WN =

. Minimum distance between A & B dimension on gap sensors is 2.5 inches

. Minimum distance between A & B dimension on slot sensors is 7 inches

. Order in 10 mm (0.5 in) increments to allow for manufacturing tolerances of +5 mm (+0.2 in) for metal sensors
. When specifying sensor lengths, the total installed sensor length is equal to the B dimension plus the remaining sensor length

Tri-clover Dual Point Sapphire fittings do not carry 3A approvals

. Fitting/flange materials must be the same as the sensor material for all but tri-clover fittings; Tri-clover fittings are available in 316 L only and must be used with 316 SS sensors only
. Tri-clover fittings are available with integral or remote mounted Sapphire systems; 20-mm and 25-mm (1-in and 1.5-in) tri-clover fittings are the same size;
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Specifications

Process Instruments

Thermo Scientific Sapphire — Single- and Dual-Point Level Systems

Electronics—Relay Operation (integral and remote)

Supply Voltage

Model F: 15-35 VDC
Model G: 115 VAC, +10%, 50/60 Hz
Model S: 230 VAC, +10%, 50/60 Hz

Power Consumption

AW max (2W typical)

Outputs

2 relay outputs; Process relay is field-selectable for Hi/Lo operation; Auxiliary relay is field-selectable for Fault/Mimic
operation and NC/NO operation.

Process (SPDT') Relay

Maximum contact rating: 5 amps at 115/250 VAC or 5 amps at 30 VDC
Minimum contact rating: 100 mA at 5 VDC or 15 mA at 24 VDC

Auxiliary (SPST') Relay

Maximum contact rating: 5 amps at 115/250 VAC or 5 amps at 30 VDC
Minimum contact rating: 100 mA at 5 VDC or 15 mA at 24 VDC

Electronics—Two-Wire Operation (integral and remote)

Supply Voltage

Model J: 12-55 VDC

Power Consumption

1.1W maximum

Current Loop Loads

Rload, max = (Vsupply-12) x 50 ohms

Analog Output (1 mA)

19 mA/5 mA self-test fault (field-selectable)
8 mA dry/16 mA wet (field-selectable)
16 mA dry/8 mA wet (field-selectable)

Operating Specifications—Relay and Two-Wire

Self-Test

Continuous for electronics and sensor, including crystal bond to sensor body

Manual Loop Test

All output conditions momentarily change to the opposite state (except when in a fault condition) when supplied magnet
is placed over the housing cover at the location marked “Loop Test”

Sensor Qualification Time

0.3 or 12 seconds, field-selectable

Repeatability

+0.11in

Enclosure

Single-Point: dual-compartment NEMA 4X (ANSI 250 Type 4X) enclosure housing; Materials include low copper aluminum,
polyurethane paint, Buna-N O-rings
Dual-Point: single-compartment NEMA 4 (ANSI 250 Type 4) enclosure housing; Materials include low copper aluminum,
polyurethane paint, Buna-N O-rings

Connections

Single 0.5-in NPT conduit connections; Wire range is 22 AWG to 12 AWG

Temperature Range

Electronics: -40°C to +70°C (-40°F to +158°F)
Sensors: -40°C to +160°C (-40°F to +320°F); -190°C to +100°C (-310°F to +212°F)

Humidity

10% to 95% RH, non-condensing

Operating Pressure (max)

-10 to +1000 PSIG (-69 to +6895 KPa)

Proof Pressure

1500 PSIG (10342 KPa)

Physical Specifications
Materials

Gap: 316 SS, Hastelloy C, Monel, Hastelloy B, Carpenter 20, titanium; Slot: 316 SS, Hastelloy C

Weight (incl 3/4-in NPT)

Single-Point model: 1.8 kg (4 Ibs); Dual-Point model: 2.7 kg (6 Ibs)

Certifications
CSA/C-US Single-Point (when installed per drawing 952-000099): Class |, Groups B, C & D; Class II; Class lll; Class I, Div 2,
Groups A, B, C & D; Enclosure Type 4
Single-Point and Remote Relay Level Switches (when installed per drawing 952-000066):
Class I, Groups A, B, C & D; Class II, Groups E, F & G; Class ll; Enclosure Type 4
Dual-Point/Remote Dual-Point (when installed per drawing 952-000118): Class I, Groups B, C & D; Class II,
Groups E, F & G; Class Ill; Class |, Div 2, Groups A, B, C & D; Enclosure Type 4
ATEX Pending
3A Sanitary Standards Remote sensor and field wiring are approved as Nl field wiring when installed in accordance with Class |, Div 2 wiring diagram

1Both SPOT and SPST relays have gold-plated contacts and de-energize on process alarm, self-test or power loss

© 2009 Thermo Fisher Scientific Inc. All rights reserved. Hastelloy is a registered trademark name of Haynes International, Inc. All other trademarks are the property of Thermo Fisher Scientific Inc.
and its subsidiaries. Results may vary under different operating conditions. Specifications, terms and pricing are subject to change. Not all products are available in all countries.
Please consult your local sales representative for details. Literature Code PI.2070.0709

Unit 702-715, 7/F Tower West

Yonghe Plaza No. 28, Andingmen East Street
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+91 (20) 6626 7000
+91(20) 6626 7001 fax

+44 (0) 1606 548700
+44 (0) 1606 548711 fax

+1(800) 437-7979
+1(713) 272-0404
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