== ilm 7 18

Abridge to perceive the world
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ESP-32HD/64HD Abridge to perceive the world

AR
BAESEIRE, FESEI9R25°CRE. KSEASEEA. Tk 1 N\EEUE.
DTC CONVENTIONAL
PARAMETER UNITS COMMENTS
32HD 64HD 32HD ___64HD
PNEUMATICS
EEH 32 64 32 64 ports
in WC (kPa)
EhEE +4 (1.0) to +20 (5.0) psid (kPa)
£1 (7) to +150 (1034) psid (kPa)
EEE 2 400 % FS ranges < 30 psid
150 % FS ranges > 30 psid
BASEEH 50 (345) psid (kPa) ranges > 2.5 psid
15 (103) psid (kPa) ranges < 2.5 psid
BRI RS 100 (689) psig (kPa)
RS 125 (862) psig (kPa) ~MIn max
A ERREED greater than max input pressure psig (kPa) .
150 (1050) psig (kPa) ~Min max
MENER:
MEiwO TESHEEIL 100% AR BB LB ISR, FIRTEMESEK
SFiRO
0.040 or 0.040 or
SahiEE 0.063 0.040 0.063 0.040 inches OD SS bulged tubulation
PERFORMANCE
+0.03 N/A % FS range > 10 psid
BSHEE? +0.06 N/A % FS range > 10 in WC to < 10 psid
@100% range 4 +£0.15 N/A % FS range < 10 in WC
@33% range 7 +0.05 N/A % FS range > 10 psid
N/A +0.15 % FS range > 2.5 psid
2nd order correction 5 N/A +0.20 % FS range < 2.5 psid
. N/A +0.05 % FS range > 2.5 psid
4th order correction ¢ N/A +0.10 % FS range < 2.5 psid
N +0.06 % FS/°C range > 2.5 psid
RERRE N/A +0.20 % FS/°C_ range < 2.5 psid
R +0.02 % FS/°C range > 2.5 psid
RBERIRE N/A +0.03 % FS/°C range < 2.5 psid
sl +0.002 N/A % FS/°C range > 5 psid
+0.004 N/A % FS/°C range > 10 in WC to < 5 psid
@100% range +0.01 N/A %FS/°C range < 10 in WC
@33% range 7 +0.003 N/A % FS/°C range > 5 psid

NOTES:
@ HRINELERESHER . 50 psibl LEARRE, WKERES Initium RFF=RAFRES, TIEE 8400, OptimusEEAMEERSE,
(R RE TR RIS EREN.
BREEASIFLN. ERRIFEENSINNGSIRE.
HETERUERRNAZIAEE. & DTC &5 ESP ENIIHRREECESE PSI 8400 SDI BEERSA. DTC Initium RAEOptimusHAERNT, ERANUSESIIR R~ mETEFM.
RAEZM73FEPx=C0+C1(Vx)+C2(Vx?) MEHEIHABNEREIEIR,
RAMTTFEPx=CO+C1(Vx)+C2(Vx?)+C3(Vx?)+CA(Vx?) UERIEBIMHEEIEIR (RX C2 BEIR, fTATHEREA C4) .
LIEENEEREN, BEUREERERNED I ART.

Q9 ©@ © ® © ©
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Abridge to perceive the world

S

IAEREIRA, ESEIIR2SCGRNE. KSEASEED. R 1 /N\EEUE.

B
+5 VDC 0 55 75 mA Max
+12 VDC 75 110 5 5 mA Max
-12 VvDC 25 25 3 3 mA max
WEERETH +3.5-45 VDC optional output available
fjmped 5 6 5 6 bit 0-12 VDC, CMOS Logic
HEEE 20,000 chs/sec
BSIEE 15 pin subminiature D-shell 1 ITT Cannon (PN: MDM 15SSB)
w5 / YE
WEEEERE 0to 80 °C optional 100 °C available
ITEEEER -25to 80 °C optional 100 °C available
FEEERE -25to 100 °C
2 39 5.1 37 49 oz.
(112) (143) (106) (140) 9
mHe
REETRMYE +3 °C
reduction in the effects of
ke 101 temperature to the scanner
FiSiEE -55 °C min
hERER 28 VDC @ 1.5A max
= . Red: +28VDC
BSEE Two leads unterminated Bﬁ,ck: éND
BEIH 90 °C with Auto Reset
- 6.8 6.8 6.8 oz.
= (192) (192) (192) (192) 9)
NOTES:
@ DTC RFERRAIINP A TR ENRETIERE.
PIN FUNCTION PIN FUNCTION
o . 1 Digital Address AO 9 -VS, Sensor Supply Voltage Return
| e sadilly 2 Digital Address A1 10 GND
3 Digital Address A2 11 Voltage Output VO
r 4 Digital Address A3 12 Digital Address A5
g9 R ¥ 5  Digital Address A4 13 GND Sense
o 0 0 0 O ©o 6 +12VDC 14 +VS Sense (opt.)
y 7 -12VDC 15 Vi, Temperature Sense Output (opt.)
g 8 +VS, Sensor Supply Voltage (+5)
/
~PIN1 PIN 8
400-780-9688 REV B5 1212024 Page 3
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ESP-32HD/64HD Abridge to perceive the world

SE) / SO

ESP-HD ZEJIfEsshviz &R, FENFRMESSSMMASEARER,. PSI AFIROptimusREFLLE
#%. DTC Initium RZER FDS Initium R, AIEXS EIAMZOFRKRMIARITH TIEFRS R, SXRAEHIL
HIERERSE, WFEBETFKERIZEZEOANBXEELZE.

Run Reference

Measurement Sources Source
e 81 Y 4
Calibration TN (
Source (' }
CAL Reference ;
Source
Purge *. .
Source
Control . [ ~ 2‘:’: ‘
Source - e ’ ‘
S2 * | =%
=} <}
: .2
3 |
1 CAL 0 N RUN
e ¢l H REFH X[ PX ﬁ ﬂﬁ P IPX [P ﬁm c2
PLATE —_raTO,O,s,O,SO,OOOO,OOOOOOEHH
PISTON —|

CAUBRATION — T
MANIFOLD

an

(1) S1- FOR REZERO ONLY.
(2) 52 - TO SHUTTLE MANIFOLD.
(3@ * ONLY REQUIRED FOR SCANNERS

ORDERED WITH PURGE OPTION.
SYSTEM ESP
IOl AGE : + Vs Sense topt)®
REGULATOR +Vs
SENSOR +15 15 +5 8
POWER GND
SUPPLY ' | sk g | Vs RTN
T
Ao 1 Ao ™
oPEN | A gLes NI
COLLECTOR | 2 2 [A2 gl
ADDRESS | A 5 [ A4 £ <
BUFFERS | As 12[-AS8 ]
H
H
© - T
MULTIPLEXER
N |: 1o YT @
AlD \@5 R
CONVERTER 15| Ve @ | —
GND
+12 6 |-+12VDC
Ic :
POWER | -12 7 |2yee
supPLY | 10].6nD )
13 GND SENSE

(D ONLY REQUIRED FOR USE WITH
TEMPERATURE SENSE OPTION.

(@ FOR RATIOMETRIC CORRECTION
OF SPAN.

@) FOR TEMPERATURE CORRECTION
OF ZERD AND SPAN.
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Options

Digital Temperature Compensation (DTC)
The DTC option of the ESP pressure scanners incorporates many

advanced features including the Gen-2 amplifier technology to 6 - = F (i) © PRESSURE
increase the utility of the scanners while providing digital i
P@W- SELECT |— Wo SIG COM

temperature compensation of the silicon sensors. An onboard

EEPROM stores the thermal calibration data for each channel. e > o TEMPERATURE
Also stored in the EEPROM is information identifying the range of Sensor | ] wux o [gggﬁgrgé%senss
the scanner, the number of channels, the model number, the serial : 1]

number, the date of manufacturer, the date of calibration, and the 22%%%’&‘5 [

model and serial number of the calibration unit used to calibrate . By ::/ TNOWhE U

the scanner. This data is serially transmitted to a data acquisition . 4 Ty A8
system such as the Optimus System Processor, DTC Initium 8;2 2
System and the FDS Initium using the ESP address lines and then _ ::;g:ﬁ
transferred to the Optimus System Processor via fiber optic cable. “’Z f:’zv

Using a proprietary PSl-developed method, the temperature of ~ ikl :;—ionzv

each sensor within the scanner is measured and transmitted along v
with the raw pressure measurements to the data acquisition o

system. Utilizing the calibration data within the EEPROM, the data acquisition system compensates for temperature changes
to the sensors in real time. This reduces thermal errors by a factor of 20 thereby reducing on-line calibration requirements by
up to 90%. The ESP scanners also incorporate a hall effect sensor which is used to indicate the position of the calibration
manifold. This position information can be transferred to the system upon command. Another advanced feature is the ability to
derange the ESP scanner upon command. This alters the gain on the amplifier to derange the scanner by a factor of three,
enabling additional windtunnel tests to be conducted without instrumenting the model with lower range ESP scanners. To
optimize the accuracy of the DTC scanner at the highest gain, the optional dual range calibration is recommended.

Temperature Sense Output Option for Conventional ESP Scanners

The temperature sense output option involves embedding a nickel foil RTD within the scanner to indicate internal scanner
temperature. The analog signal from the RTD is output on one of the pins of the electrical connector. Silicon sensors are
repeatable with temperature and, once characterized, can be compensated for thermal errors using algorithmic techniques.
Scanners with this option are factory calibrated at temperature intervals throughout the operational temperature span of the
scanner and a curve fit established for each sensor. A fourth order polynomial equation is generated for each sensor at
standard temperature points of -25, 0, 25, 50 and 75°C. These equations as well as the corresponding RTD voltages are
provided to customers in a calibration report along with the scanner. The temperature sense option can be ordered with the
scanner or existing scanners can be retrofitted by returning the scanner to the factory for upgrade. (See page 12 for order
information.)

Pneumatic Connections

Pneumatic connections to the ESP scanners are made via user-specified 0.040” or 0.063” OD bulged stainless steel
tubulations installed on the scanner tubing plate. Tubulations of 0.040” OD can optionally be installed at a 60° angle to
minimize the overall height of the scanner. Scanners specified with Purge option must be installed at the standard 90° angle
unless the Quick-Disconnect option is also specified. Flexible tubing is installed over the bulged tubulation and secured using
retaining springs. Nylon tubing, retaining springs and tubing pliers to facilitate the installation of the tubing and springs are
offered. (See page 12 for ordering information).

400-780-9688
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MINIATURE ELECTRONIC PRESSURE SCANNERS
ESP-32HD/64HD

Options

Purge Option

The purge option involves a modification to the scanner’s calibration valve to manifold purge pressure inputs to the
measurement ports during calibration. Anytime the valve is placed in the calibrate position, purge pressure applied to the
purge ports will purge the measurement lines of any contamination such as moisture. This option enables simultaneous
purging and calibration (or rezero) which is especially useful in-flight test applications. The purge option is also useful for
preventing model surface pressure taps from becoming clogged during the application of pressure sensitive paint. During use,
purge pressure must be present whenever the valve is shifted to the calibrate position to prevent “reverse” purge from
occurring.

RUN POSITION —— CAL/PURGE POSITION
] ca
i CAL
PISTON - = M
mﬁ DH—LD PISTON
. — N
i PRESSURE
SENSOR
g 3 ¢ w RUN i B B RUN
H PISTON g HH TEHT PisTon
TO NEXT SENSOR TO NEXT SENSOR

Heater Chambers

Heater chambers are available to insulate the ESP miniature
pressure scanners from temperature changes and reduce the
thermal effects by a factor of ten. The heater chambers are
constructed of Delrin, a lightweight material with good insulation
qualities. The scanners are housed within an embedded copper
liner to evenly distribute the heat generated by the foil heating
element. The heater circuitry includes proportional temperature
control, adjustable temperature set point, and thermal overload
protection. The +28 VDC power supply is input via two unterminated
leads. The ESP scanners are mounted to the heater chamber top
plate which includes an opening to route measurement lines to the
scanner. A rubber grommet is provided to allow the scanner electrical cable to enter the heater chamber while thermally
sealing the opening. The heater chambers also incorporate mounting provisions. (See page 3 for heater chamber
specifications, page 8-11 for dimensions and page 12 for order information.)

Quick Disconnect ESP Tubing Plates

Quick-Disconnect ESP tubing plates enable users to disconnect the tubing plate from ESP-32HD or ESP-64HD scanners
without exposing the internal calibration manifold to potential contaminants. Separating the tubing plate from the scanner helps
reduce setup times by allowing tubing connections to be completed while simultaneously conducting electrical checkout of the
scanner. The Quick-Disconnect option enables angled tubulation to be specified in conjunction with the Purge option.

Quick-Disconnect tubing plates can be ordered as an option on new ESP scanners. Spare tubing plates are available at time
of original order or for later purchase as a spare part. Retrofit of older scanners is not recommended due to minor
manufacturing mechanical tolerance changes.

400-780-9688
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Spec Diagrams

www.senstechxyz.com
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400~ —— #2-56 x‘.115|0[3.8mm] dp.—/J L.OBB
[2.54mm] (4 places) [2.18mm]
b c d ¢1/c2 tube | purge tube
ESP-32HD (length) (width) |(height w/o tubes)| (height incl. tubes) dia. dia.
in mm in mm in mm in mm in mm in mm
0.040" OD, straight 280 | 711 | 100 | 254 0.93 237 117 29.8 0040 | 1.0 - -
0.040" OD, angled 28 | 711 | 100 | 254 0.93 237 116 296 0040 | 10 - -
- 0.063" OD, straight 280 | 711 | 100 | 254 0.93 237 118 30.0 0063 | 16 - -
3 0.040" OD, straight, purge 28 | 721 | 100 | 254 0.93 237 136 345 0040 | 10 [o0125 | 32
5 0.063"0D, straight, purge 280 | 711 | 100 | 254 093 BT 136 345 0063 | 16 | 0125 | 32
o 0.040" OD, straight, QDC 28 | 721 | 100 [ 254 112 284 136 346 004 [ 10 - -
2 0.040" OD, angled, QDC 280 | 711 | 100 | 254 112 284 135 34.3 0040 [ 10 - -
- 0.063" OD, straight, QDC 28 | 721 | 100 | 254 112 284 137 347 0063 | 16 - -
0.040" OD, straight, QDC,purge | 280 | 711 | 100 | 254 112 284 154 39.2 0040 | 10 |o0125| 32
0.040" 0D, angled, QDC, purge | 280 | 711 | 100 | 254 112 28.4 153 39.0 0040 | 10 [o0125 | 32
0.063" OD, straight, QDC, purge | 280 | 711 | 100 | 254 112 284 154 39.2 0063 | 16 | 0125 | 32
0.040" OD, straight 310 | 787 | 100 | 254 0.93 237 117 29.8 0040 | 1.0 - -
0.040" OD, angled 310 [ 787 | 100 | 254 0.93 237 116 29.6 0040 | 10 - -
0.063" OD, straight 310 | 787 | 100 | 254 0.93 237 118 30.0 0063 | 16 - -
o 0.040" OD, straight, purge 310 | 787 | 100 [ 254 0.93 237 136 345 0040 [ 10 [o0125 | 32
a 0.063"0D, straight, purge 310 | 787 | 100 | 254 0.93 237 136 345 0063 | 16 | 0125 | 32
o 0.040" OD, straight, QDC 310 | 787 | 100 | 254 0.93 284 136 346 0040 | 10 - -
= 0.040" OD, angled, QDC 310 | 787 | 100 | 254 0.93 284 135 343 0040 | 10 - -
» 0.063" OD, straight, QDC 310 [ 787 | 100 | 254 0.93 284 137 34.7 0063 | 16 - -
0.040" OD, straight, QDC, purge | 3.10 | 787 | 100 | 254 0.93 284 154 39.2 0040 | 10 | 0125 | 32
0.040" 0D, angled, QDC, purge | 3.10 78.7 100 | 254 0.93 284 153 39.0 0.040 1.0 0.125 )
0.063" OD, straight, QDC, purge | 3.10 | 787 | 100 | 254 0.93 284 154 39.2 0063 | 16 | 0125 | 32
400-780-9688 REV B5 12/2024 Page 8
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Spec Diagrams

ESP-64HD
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\——#2-56 x .150[3.8mm)] dpJ
150 i g —— (4 p'aceS) —— '-—-150
[3.81mm] [3.81mm]
C d
o, a b (height w/o|(height incl.| ¢1/c2 tube | purge tube
E (length) (width) tubes) tubes) dia. dia.
in mm in mm in mm in mm in mm in mm
0.040" OD, straight 28 | 711 | 130 | 33.0 | 100 | 254 | 123 | 313 | 0.040 1.0 : s
e 0.040" OD, angled 28500 ([N7i1 1.30 | 330 | 100 | 254 | 119 | 301 | 0.040 1.0 = =
=
s 0.040" OD, straight, purge 28 | 711 | 130 | 330 | 113 | 286 | 155 | 394 | 0.040 10 | 0.0%0 | 23
= 0.040" OD, straight, QDC 28 | 711 | 130 | 330 | 131 | 333 | 154 | 392 | 0.040 | 10 = =
(=}
s 0.040" OD, angled, QDC 28 | 711 | 130 | 33.0 | 131 | 333 | 150 | 381 | 0.040 1.0 - 5

0.040" OD, straight, QDC, purge | 2.80 Taml 1.30 33.0 abil 33.3 174 441 | 0.040 1.0 0.090 23
0.040" OD, angled, QDC, purge 2.80 713 1.30 33.0 131 33.3 155 39.5 0.040 1.0 0.063 16

0.040" OD, straight 3.15 80.0 1.30 33.0 1.00 25.4 123 313 0.040 1.0 - -
o 0.040" OD, angled 315 80.0 1.30 33.0 100 | 254 119 30.1 | 0.040 10 = =
a' 0.040" OD, straight, purge 3.15 80.0 1.30 33.0 113 28.6 155 39.4 | 0.040 1.0 0.090 23
4 0.040" OD, straight, QDC 3.5 80.0 1.30 33.0 131 33.3 154 39.2 | 0.040 10 = =
g' 0.040" OD, angled, QDC 3.15 80.0 1.30 33.0 131 33.3 150 38.1 0.040 10 - =
s 0.040" OD, straight, QDC, purge | 3.15 80.0 1.30 33.0 13 33.3 174 441 | 0.040 10 0.0%0 23

0.040" OD, angled, QDC, purge 3.15 80.0 1.30 33.0 1.3 33.3 155 B85 0.040 10 0.063 16
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Conventional Heater Chambers

ESP-32HD
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DTC Series Heater Chambers
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Ordering Information

Pressure Scanner:
PN: 32HD-AABBCCDDEE ESP-32HD Scanner, 32 channels
PN: 64HD-AABBCCDDEE ESP-64HD Scanner, 64 channels

AA = Pressure Ranges

01, 10 "WC 06, + 10 psid 11, +7.5 psid 16, £3psid 21, + 12 psid

02, +20 "WC 07,-12to +15 psid 12, -12to +50 psid 17, + 25 psid

03, + 1 psid 08,-12t0 +30 psid 13, + 1.5 psid 18, +20 psid 23, -12 to +100 psid
04, +2.5 psid 09, -12to +45 psid 14, 0to +75 psid 19, +4 "WC

05, + 5 psid 10,0 to +100 psid 15, +2 psid 20, + 4 psid

BB = Pneumatic Connection (OD, angle)
01, 0.040", 90°
02, 0.040", 60° (not available with Purge option)
03, 0.063", 90° (16HD/32HD only)

21, 0.040", 90°, quick disconnect (32HD/64HD only)
22, 0.040", 60°, quick disconnect (32HD/64HD only)
23, 0.063", 90°, quick disconnect (32HD only)

CC = Manifold Options
00, Standard
02, Purge option

DD = Temperature Sense
00, Standard
02, Temp Sense Without Temperature Calibration
03, Temp Sense with Temperature Calibration
11, Digital Temperature Compensation (DTC) Single range calibration
28, Chell DAQ System Compatible, (DTC) Single range calibration
29, Chell DAQ System Compatible, (DTC) Dual range calibration

EE = Amplifier Section (32HD & 64HD only)
20, Gen-2 DTC (DD must = 11)

21, Motor Drive Attachment
22, Motor Drive & 100°C Operation (32HD Only)
23, 20 to 100°C Operation (32HD Only)

Order Example: 32HD-0103021120 ESP-32HD Scanner, +10"WC, .063", 90°, purge, Digital Temperature Compensation with single range calibration

400-780-9688
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ESP-32HD/64HD Abridge to perceive the world

Spare Quick-Disconnect:

32QD-AABBCC0000 Quick-Disconnect ESP Tubing Plate Kit, 32 ports
64QD-AABBCC0000 Quick-Disconnect ESP Tubing Plate Kit, 64 ports
AA = Kit Configuration CC = Manifold Options
02, Tubing plate only 00, Standard
03, Protective plate only 02, Purge
Notes:

32QD with purge option uses 0.125" OD purge tubes on all pneumatic configurations

BB = Pneumatic Configuration (OD, angle)

00, N/A 64QD with purge option uses 0.090" OD purge tubes on 90° pneumatic configurations
21, 0.040", 90° (32HD/64HD only) and 0.063" OD purge tubes on 60° pneumatic configurations. Not available with heater chamber option
22, 0.040", 60° (32HD/64HD only)

23, 0.063", 90° (32QD only)

Heater Chamber:
PN: 32HC-AA00000000 ESP-32HD Heater Chamber
PN: 64HC-AA00000000 ESP-64HD Heater Chamber

AA = Type of Scanner
01, Conventional
02, DTC
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Tel: 400-780-9688 Tel:+86 17792099916 Tel:+86 17792099919
sales@senstechxyz.com info@caltropinstruments.com info@senstechxyz.com
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