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organization 

formatting and 
typography 

about this manual 

1he purpose of this instruction manual is to familiarize you with the func­
tions, capabilities, and operation of the IFA 1 00 system. 

This manual consists of seven chapters: 

o 'Controls and functions of the IFA 1 00' (chapter 1) explains the features 
and the functions ofthe IFA 100, one component at a time. 

o 'The flow-measurement process' (chapter 2) provides all of the system's 
setup and operating instructions that you must know in order to make 
flow measurements. 

o 'General information' (chapter 3) explains the instrument's princ.iple of 
operation and the system's main auxiliary equipment 

o 'Expanding the system' (chapter 4) tells you how to unpackand install the 
IFA 100. 

o 'Remote-control interfacing' (chapter 5) gives complete instructions on 
installing a remote interface. 

o 'Troubleshooting' (chapter 6) helps to isolate, clarify, and perform certain 
c:ommon system functions. 

o 'Specifications' (chapter 7) gives the specifications for most important 
components of the system. 

This instruction manual is broken down into three levels: Chapter titles 
appear at the top of the page in upper and lower case. Section titles appear 
outside the column of text on the left. Subsection titles appear above the 
column of text in bold Italic. 

Step-by-step procedures are numbered in boldface type-1 , 2, 3, etc.-set 
flush-left against the text margin. 

Look for figure captions outside the text column on the left, along with notes 
· -and footnotes. 

Use the generous margins on each page to make notes as you read the 
manual and set up the system. 
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help! 

8 

To obtain assistance with this hardware, or simply to submit suggestions, 
please contaa Customer Service: 

TSIIncorporated I P.O. Box 64394/ St. Paul, MN 55164/ USA 
fax (612) 4~1-12.20 I telex 6879024/ telephone (612) 483-4711 

ABOUT THfS IMNUM 
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Unpacking and inspection 

Selecting the line voltage 

(1 I Selecting the line YOhage 

getting started 

This section gives brief information-just enough to get you started-about 
unpacking, inspecting, and installing your IFA 100 System. 

R.emcJve the IFA 100 from its shipping container and thoroughly inspea it for 
shipping damage. lf damage is found, notify the carrier. Then contact your 
nearest lSI sales office for instructions on return shipping; use the original 
container if possible. 

Note that the IFA 100 hardware includes an accessory package that contains 
this instruction manual and all other accessories as listed In chapter 7, 'Spec· 
ifications'. Make sure you have received all these items. If not, contact TSI's 
Custaner Service department 

The IFA 100 System consists of a MOO£l 158 Master Cabinet for the first four 
transducer channels, and a MOOa. 159 Slave Cabinet for each additional 
group of four channels. Both master and slave cabinets are equipped with a 
rear-panel module that provides a fuse holder, a PC card to switch the line 
voltage, and a linHOI"d receptade. See figure 1 and table 1 for instructions 
on·selecting and setting the line voltage. 

1 •. Open the COYef door wid IOiale the fuse-pull 
to let. 

2. Sek<t 1he openlifll YOIIage by opening the 
PC bo.d to the: position desired voltage on 

. !he top.lel side. Push lhe boald finnly iniO module 
slot. 

3. Rocare the fuse-pull bade Into normal position and 
reinsert the lute In lhe llolders, using caution to 
-'ect conect fuse value. 

9 
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Rack mounting 

10 

To operate the master and slave, use the line voltages in table 1: 

TABLE 1. 
Line voltlges for the master and slave CAbinets 
nomiNI NAO range NAO fuse (A) 

1 00 90 to 1 OS 1 
120 108 to 126 1 
220 198 to 231 o.s 
2<40 216 to 252 o.s 

The master and slave cabinets are easily rack-mounted. Remove the rubber 
feet from the boaom o( each cabinet and slide the cabinet into the rack. 
Secure it with the two screws included in the accessory package. 

CETTINC STARTED 
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Model 158 and Modell 59 
cabinets 

-since the MODEll 59 has no inter­
nal miaoprocessor, It must rely on 

the MODEl 1511 for control. (A 
ribbon cable in the back panel 

connects the slave to the master.) 

1 Controls and functions of the IFA 100 

lhis chapter explains the features and functions of the IFA 100. Carefully 
read through this section aheryou have unpacked the components of the IFA 
1 00 and set them out in front of you. Refer to them frequently, particularly 
when a romponent's features are described. 

Description of the cabin$ 
The MOOEL1S8 is the master cabinet and the MOOEL1S9 is the slave cabinet .. 
Both cabinets house, and provide power to, four channels of transducers and 
signal conditioners. 

The master cabinet can control up to 1 6 channels by means ot (a) its front­
panel keyboard (local) or via a computer (remote) through an RS-232-C inter­
face; (b) a 41h-digit data display with channel number; (c) three warning 
indicators; and (d) a test signal. 

Its microprocessor sends instructions to the transducer module and signal 
conditioner module;• the microprocessor also monitors such parameters as 
the seleaed bridge, sensor faults, and the overheat setting of the MODEL 1 so 
Anemometer (in the standard, 1 -bridge position). 

Front-panel controls of the Mode/158 Master Qbinet 
Refer to figure 2 as you read the following descriptions. 

LED display. The display includes two digits for channel number and 4'/l 
digits for data. It can monitor up to 1 6 channels of transducers and signal 
conditioners. When overranged, the display flashes '99999'. When no polar­
ity sign appears, the display is positive; the display is negative only when the 
negative sign (-) appears. 

-Battery,-OSC, fault (warning indicators). -The warning indicators are Battery, 
Osc, and Fault, listed horizontally across the top of the LED display; they are 
visible only when in an aaive waming mode. 

When the Battery indicator romes on, it means that the internal battery (back­
up battery) is too low to retain function values if the power were interrupted. 
Generally the battery holds a charge for several days. 

71 
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When the Osc indicator comes on, it means that the anemometer is oscillat­
ing or that large-scale turbulence is occurring. 

When the Fault indicator oomes on, it means that the anemometer probe is 
not con netted or is damaged (resulting in an open circuit). If your transducer 
is a MOOEL140 Temperature Module, FAUlT means either that the thermo­
couple is open or that the reference junction is no longer maintained at a 
constant temperature. 

Test signal. The nsr SIGNAl is a square-wave signal that is applied to the 
bridge of the anemometer to visually optimize the frequency response of the 
anemometer. The amplitude and frequency of the signal are continuously 
vatrable. To adjust the amplitude, rotate the knob above the Test Signal key. 
To adjust the frequency, push in the knob while turning. For detailed infor­
mation on square-wave testing of the frequency response, refer to Appen­
dix A. 

LocaVremote interface mode. When power is first applied, the master starts 
in the Local interface mode. The system is then operated through the front­
panel controls. 

If you set the interface mode to Remote, the system is controlled from a 
remote terminal or computer via an RS.232.C interface. 

Channel. The channel function selects one of the 16 channels. To select a 
channel, press Channel and then a channel number (1 through 9, or 01 
through 16). 

Output connector. The Output Connector on the front panel of the master 
monitors the transducer or signal conditioner output on any one of 16 chan­
nels. The Output Display of either the transducer or signal conditioner 
switches the output to the lED display and to the output connector. 

Back-panel controls of the Mode/158 Mastel' CJbinet 
Refer to figure 3 when reading the following descriptions of the master cabi­
net's back panel. 

RS-232.C connector. """'The RS-232.C connector is on the upper right side of the 
rear panel. It is used for remote oontrol of the master cabinet via a terminal or 
computer. 

Ribbon cable connector. The ribbon cable connector is just above the power 
connector on the upper left side of the back panel. Use it to connect addi­
tional slave cabinets. 

CONTROLS AND FUNCTIONS 13 
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[4] Front-panel display of the 
anemometer's Nnctions 

Fundionl of the anemometer 
The seven anemometer functions (figure 4) include Rurv5tandby, Bridge 
Comp(ensationl, Output Display, Cable Res(istance), ResCistance) Meas(ure), 
Operate Res(istance), and Test Signal. These functions may be monitoted or 
controlled by computer or terminal via the RS-232-C interface. 

Run/Standby Is a dual-purpose key. When the anemome­
tef is in the Run mode, the LED indicator is on; when the 
anemometer is in the Standby mode, the LED indicator is 

off. If the anemometer is in Run and you press the Run/Standby key, the 
anemometef switches to Standby (and vice versa). 

Run (RurVStandbyl is the mode in which the bridge amplifier is connected to 
the top of the bridge and the probe is controlled at a oonstant temperature. 
Standby is an idle condition in which there is no feedback from the bridge 
amplifier to the top of the bridge. 

Bridge Compensation (Bridge Comp) allows you to repeat 
frequency-response senlngs. It is one of the two controls 
that are needed to optimize the frequency response. The 

display range is approximately 20 to 5300. Once a given probe is optimized 
for maximum frequency response, press Bridge Comp to record the value 
from the display and repeat the bridge-compensation setting. This means that 
there Is ooly one oomol for optimizing the frequency response (cable). 

0 oUTPUT 
-.OISPLAY 

Output Display (Output Display) switches the output of 
the anemometer to the ~igital display on the front panel; 
on the master cabinet, it switches it to the output oon­

nectOI' on the front panel. When the anemometer is in Run, the display is in 
volts; when Cable Res 01' Operate Res is pressed, the display is in ohms. 

~ 
~ 

CHAPTER I 

Cable Resistance <cable Res) allows you to store the cable 
resistance value in memory and to use it for subsequent 
calculations. 
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[5) Fro~-panel controls 
of the anemome~er 

•Do not worry about breaking 
the knob while turning the 

Optnte Res control. 

Q IW.OSPL 

RES J.£AS 
OSfi.RES Q 

O OPERATE 
RES 

~ 

Resistance Measure (Res Meas) measures the cable resis­
tance or the probe resistance. 

Operate Resistance (Operate Res) displays the operating 
resistance of the probe; use it in oonjunaion with the 
Operate Res control to set the operating resistance. 

Test Signal applies a square wave to one side of the bridge 
so that you can see the pulse response on an oscilloscope. 

~ When p-essed the first time, Test Signal activates the 
square-wave test signal; when pressed a second time, it deactivates the test 
signal Test Signal can only be used in the Run mode to optimize the fre­
quency response of the anemometer. When the LED is on, the function is on; 
the function is off when the LID is off. 

The Test SiWlal has a dual-function control above the Test Signal key. Push­
ing In and turning the control allows you to adjust the frequency of the test 
signal from 300 hertz to 30 kilohertz; when you turn the control, you adjust 
the amplitude. 

Front-~WJel controls of the anemometer 
The front-panel controls, shown in figure 5, include the Operate Res and 
Frequency Compensation controls. 

Operare Res. The Operate Res control is used in conjunction with the Res 
Meas and Operate Res functions. 

In the Res Meas function, the function of the Operate Res control is to null 
the display. In the Operate Kes function, the functiOn of Operate Res is to 
adjust the value of the operating resistance. 

The Operate Res control is continuously variable (no stops) and equipped 
with a dual-ratio drive. When the control tums easily (fine adjustment), the 
ratio is 36:1; when the oontrol tums very hard• (coarse adjustment), the ratio 
is 6:1 . Note that the fine-adjustment range is approximately one tum. 

CONROI.S AND FUNCTIONS , 
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[6) Connections In !he bade ~ 
of lhe anemometer 

Frequency Comp. The Frequency Compensation controls include cable com­
pensation (<:able) and bridge compensation (Bridge). The Cable (1 :1) control 
is used for the 1 :1 bridge position while the cable control (knob) is used for 
the remaining bridge positions. The Bridge control is common to all bridge 
positions. 

Bade-panel controls of the anemometer 
As illustrated in figure 6, the back panel of the anemometer contains eight 
connectors and switches from top left 

LED for 60-ft cable 
length to indicate the 
position of the inter-
nal switch 

2 Standard probe 
conneaor 

3 Hi-Pwr probe 
conneaor 

4 Bridge Voltage 
output oonnector 

5 Sensor switch 
(film/wire) 

6 Bridge Selector 
switch CStd 1 , Std 2, 
Hi Pwr, 1:1) 

7 Probe connector 
for d-.e 1:1 bridge 
position 

8 Control Resistor (Cont 
Res) connector for the 
1:1 bridge position 

lntenul swltdts 

PROBE 
IJMDARD II Nil YOI.T AGE 

0 0 0 
BRIDCESa 

l fUI m1 I
IJU 

.. .. .... 
1:1 

m MOOEL1so 

PROBE COHT RES 

e-1:1-@ 
ANEMOMETER 

The anemometer has only two internal switches (see 'Field installation of 
additional modules' in chapter 4). Olannel Number selects the channel 
number for each anemometer module; Cable Length sets either the '15-foot' 
or 160-foot' position used for all bridge positions except 1:1. 

CHA.?TE!l' 
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Model157 
Signal Conditioner 

. .. 

Bridge selection 
The anemometer offers four bridge positions: Standard 1, Standard 2, High 
Power, and 1 :1 Bridge. 

Standard 7. The Std 1 bridge position is used for most applications in gases 
and low-velocity liquids. 

Standard 2. The Std 2 bridge position is used only when the operating resis­
tance of the probe is in the range of 20 to 99.99 ohms. 

High power. The Hi Pwr bridge position is available for applications in high­
heat-transfer liquids and for controlling large flush-mount gauges. It has a 
maXimum probe current of 1.2 amperes and a 2-ohm upper-bridge resistor. 

Note for STDt, STD2, HI-power bridges: These bridges are designed to 
be irrmune from noise. Even though cables and probes tend to act as 
antennae in a noisy environment, the outer shield of TSI's maxi a/ cable 
is grounded and this does not allow noise to radiate through to the center 
signa/line. 

7:7 Bridge. The '1 :1' bridge position is used for applications that require low­
noise and high-frequency response. It indudes a symmetrical bridge with 20-
ohm upper-bridge resistors. Two 15-foot RG58MJ cables are used for the 
symmetrical bridge, one for the probe and one for the control resistor in order 
to match impedances on both sides of the bridge. You must connea a MODEL 

1306 Control Resistor to the end of the Control Res cable, one that is equal to 
the desired operating resistance of the probe. Due to the symmetrical bridge, 
the probe current is 0.3 ampere. The transducer functions applicable in the 
') :1' bridge position are RurVStandby, Bridge Comp, Test Signal, and Output 
Display. A long tone sounds if you press any adler function. 

Note for t:t bridge: This bridge has been designed for Yery high 
frequency response applications. When conneaed to this bridge, the 
outer shield of the coaxial cable and probe support are not grounded, 
and sometimes may ad as antennae picking up RF noise and EM I. If this 
should ocrur, the typical frequencies are very high (around 1 MHzJ and 
are way beyond flow frequencies of interest Therefore, one should set 
the low-pass filter setting of the ltAodel 157 Signal Conditioner to around 
400 - 500kHz and this will effectively eliminate the noise. 

Description of the sip I conditioner 
The signal conditioner Is a precision instrument that is required to offset, 
amplify, and filter the transducer signal before transmitting It to external 

CONTROI.S liND FUNCTIONS 79 
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[7] Front panel o( the 
signal conditioner 

signal-processing equipment Its features include keypad entry and digital 
display of the Offset. Gain, and Filter values for each channel; internal solid­
state switching; computer control via an RS-232-C interface; nonvolatile func­
tion values that last for days without power; a large number of function 
values that iast for days without power; a large number of function settings to 
allow for maximum utilization of the conditioner's output range; an internal­
external switch to allow for inputs other than those of the transducer; and 
dired-current or input coupling of 0.1, 3, or 10 hertz. 

Front panel contro& 
The signal conditioner's four functions are controlled from the front panel of 
the IFA 100 or from a computer via a RS-232-C (see figure 7). 

Offset. Offset ranges from 0 to 9 volts in 1-volt increments. Offset is sub­
tracted from the transducer voltage or from the external input voltage only in 
the oc-ooupling position. 

Cain. The Gain setting ranges from 1 to 900 (DC or AC). The setting is made 
up of a single-digit mantissa (1 through 9) and an exponent (0 through 2). 
Gain is applied after Offset .. 

Filter (low-pass). The Filter setting is the rutoff frequency from 1 hertz to 400 
kilohertz; it is a third-«der (-18 db'octave) Sallen-Key type. The setting is 
made up of a single-digit mantissa (1 through 9) and an exponent (O through 
5). The 900-kilohenz setting can be used as a no-filter position. 

Output Display (signal conditioner). The Output Display switches the output 
of the signal conditioner to the digital display and to the front panel Output 
connector of the master cabinet 

Exponent Press the Exponent switch to set exponential notation for the Gain 
and Filter settings. 

CHAPTER f 
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1 a 1 Bade panel ol lhe 
slgnll c:onchtioner 

INPUT 

0 
1: 
~~ .. ~ 

' 214 
1t MZ 

OUTPUT 

0 
lSI 

t.bdel157 

S.ck panel controls 
1he back panel, shown in figure 8, has an input connector, an internal­
external switch, a four-position coupling switch, and output connector. 

1he lnt-Ext switch (factOf)'-set to Internal) toggles between the transducer 
output ronnector and the Input connector. 

1he Coupling switch (facto.y-set to DC) selects either oc or AC. input 
coupling. In the AC. position, the 0.1-, 3-, or 10-hertz switches select the 
lowest frequency of Interest 

21 
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Overview of the 
measurement process 

Detailed instructions 

2 The flow-measurement process 

The setup and operating procedure for the IFA 100 consists of four main 
steps (see figure 9): 

1 Set up the back panel of all anemometer and signal conditioner 
switches; connect the probe and output cables. 

2 Measure and enter all transducer operating parameters. 

3 Tune the frequency response of the system. 

4 Enter all signal conditioner functions. 

This chapter provides all of the system's setup and operating instructions that 
you must perform in order to make flow measurements. However, it is rec­
OI'Tlrilended that you review the entire manual to fully util ize the features and 
capabilities of the IFA 100. 

Configuring the l»ck pmel and connecting the cables 
Follow these nine steps to set up the back panel and to connect all the cables 
(refer to 'Configuring and operating the 1:1 bridge' later on in this chapter for 
detailed instructions on setting up and operating the 1 :1 bridge). 

1 Select the length of the probe cable with the intemal slide-switch to either 
5 meters [15 ft] or 20 meters [60 ft) (see figure 1 0). The anemometer is 
factory-set for 5-meter [15-ft) cables. The probe cable should be a stan­
dard RGSSMJ, 50-ohm coaxial cable. When the switch is set for 20-
rneter [60-ft) cables, an LED on the back panel of the anemometer comes 
on. 

Select the sensor position, film or wire (back-panel switch). 

2 Select the bridge position <back-panel switch). 

Use 1 :1 Bridge for high-frequency response and low noise requirements. 

Use Std 1 bridge for most applications in 8ases and liquids. 

Use Std 2 bridge for probes with operating resistances greater than 20 
ohms (20- to 99.99-ohm range). 

Use the Hi Pwr bridge in high-heat-transfer liquids or for controlling large 
flush-mount gauges. To double the bridge current for high-current applica­
tions, up to a maximum of t .2 amperes, refer to table 12 in chapter 7. 

23 
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[10) location of the cable and 
channel switches 

cableswitm channel switch 

3 Set the Time Constant switch to adjust the averaging time of the front 
panel's digital meter. For setup and calibration, best results are obtained 
with switch in the off position. Connect either 5 meters (15 feet) or 20 
meters (60 feet) of RG58MJ probe cable to the appropriate oonnector, 
'Probe, Standard' or 'Probe, Hi Power'. 

4 Set the input switch on the signal oonditioner to lnt and set the coupling 
switch to oc. 

5 You may connea the 2-meter {6-ft) output cable to either the Bridge Volt­
age output jack or to the Signal Conditioner output jack on the rear panel 
of the master cabinet; both are primary output jacks. You may also use the 
output jack on the front panel by pressing Signal Conditioner or Trans­
ducer Output Display on the front panel. 

6 If the system includes a slave cabinet, you must power it up first 

7 Plug in the power cord. Switch on the power. The Channel display shows 
that Channel l is seleaed by default. The fault light above the Data dis­

.·· ·play· comes on, indicating an open sensor: Both the lm for OUtput display 
in the transducer and the ' local' lED in the interface seaion are also on. 

8 Connect the probe support to the end of the probe cable and connect the 
shorting probe into the probe support. The fault indicator above the digital 
display goes off when the cable is shorted. 

9 Initially, the IFA 100 selects Channel 1. To change the channel number, 
simply touch the Channel keypad followed by the appropriate channel 
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number. The channel number then appears on the front panel's digital 
display. 

If the system has f~er than nine channels, you can select a channel by 
pressing Channel and then the appropriate channel number (1 through 9). If 
there are more than nine channels, press Channel and then enter a two-digit 
number (01 through 16). 

Example 1: Select Channel 2 when fewer than nine channels are connected. 

displayed: 

blank 

2 

Example 2: Select Channel 2 when more than nine channels are conneaed. 

press: displayed: 

I aw.ta I blank 

Q:J 0 

[I] 2 

A long tone indicates that the channel selected Is not connected or that a 
. two-digit number was entered Instead of a single-digit number. 

Measuring •nd entering transducer pat7imeters 
Measuring the cable and cold-probe resistance. All resistance measurement 
functions and operating parameters are displayed in the 'Data' portion of the 
front-panel's digital display. 

The Resistance Measure (Res Meas) funaiOn is used to measure the resis­
tance of the priobe or the probe cable depending on whether a shorting probe 
or a sensor probe is attached to the probe cable. The resistance being mea­
sured is oonsidered to be cable resistance If its value is less than 2.000 ohms 
(with shorting probe attached); it is considered to be probe resistance ifthe 
value is greater than 2.000 ohms (with senS()( probe attached). The Resis­
tance Measure is a two-step function that involves the following steps: 

CHAPTfll 1 
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press: displayed: 

0 IW. OSPI. xxxx (lED displays null reading (1)) 
RESMEAS 
OSPI.I£S 0 

Now null (adjust to zero) the display reading using the Operate Res control. 
Observe the polarity sign on the display. If it is negative (-), turn the Operate 
Res control clockwise; if it is positive (no sign), tum the Operate Res control 
counterdockwise. Use the coarse and fine adjustments to null the display. 

Note that the Operate Res control is equipped with a dual-ratio drive. The 
ratio is 36:1 when the control knob tUms easily in the Fine-adjustment mode; 
the ratio is 6:1 when the control knob tums very hard in the coarse adjust­
ment mode. The oontrol is continuously variable, that is, it has no stops. The 
fine-adjustment range is limited to approximately one rotation of the control 
knob. 

Since Operate Res is a continuously variable control, two nulls can exist 
When nulling the Operate Res potentiometer to zero, take care to select the 
correct null by turning the control in the proper direction. 

For example, if the display reads a positive number and you tum the control 
counterdockwise, the reading decreases to zero and then, if continued, in­
creases negatively. This zero is the real null. If you continue to turn the oon­
trol counterclockwise, the reading becomes a large negative number. At 
some point, the control resets and the display reads a large positive number. 

At the point where the control resets, the Null Display may be very close to 
zero. However, this is not the real null. FOt example, if by turning the Oper­
ate Res control clockwise, the potentiometer resets and the display shows a 
large negative number, you must continue to turn the oontrol dockwise and 
increase the display reading toward the true zero reading. An inoorrea set­
ting produces a Display Resistance reading that gradually increases until it 
reaches 19.999 ohms, then indicates an overrange reading by flashing 
'99.999' on the Data display. 

After oulli.ogJhe.display,_you must 

press: displayed: 

0 IW.DSPL XXXX (lED indicates DSPL Res (2)) 
RESMEAS 
DSPLRES 0 

to read the Display Resistance. An lED indicates DSPL Res (display resis­
tance), which is the probe-cable resistance or the probe resistance. The 
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resistance is displayed as 'XX.XXX' in the Std 1 and Hi Pwr bridge positions, 
and as 'XX. XX' in the Std 2 bridge positions. 1he display reads both cable 
resistance and the senSOI"s oold resistance directly in ohms. 

Press Enter to recoo:f the resistance v~lue In memory. 

The following table I ists the change in resistance on the display as a result of 
how dose to zero you set the null display. 

TABlE 2. 
Resistance cha!J! as zero Is aeeroached 
bridge 
~Ilion di£1Al ohms 
Std 1 able resistance 0000 0.259 

0010 0.261 
probe resistance ()()()() 8.500 

0010 8.504 

HIPwr cable ~~~~.~~ 0000 0.264 
0010 0.265 

probe resistance ()()()() 8.522 
0010 8.531 

Example: Measure and enter the cable resistance. 

press: 

F~ 
• 

2 

4 

displayed: 

X.XXX [ptevlous value] 

.2 

.23 

.234 

.234 
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Example: Olange the value to '0.3 ohms'. 

press: displayed: 

blank 

• 

.3 

.3 

Nofe that the cable resistance range is from 0 to 1.999 ohms. 

Example: Me2sure the cold probe resistance. 

0 IW.DSPL 
RESMEAS 
OSPI.AE$ C 

press: 

0 IW.OSPI. 
RESMEAS 
OSPI.18 _C 

displayed: 

0000 (Adjust the Operate Res control to null the 
display (display shoold read 0000 ±0005).) 

displayed: 
(The display reads the actual resistance of the XX. XXX 
sensor at room temperature; the cable resis--
tance Is automatically subtracted.) 

Note that for this measurement, a probe must be attached to the probe sup­
port:. Handle the probe with care: it is easily damaged. 

Determining the operating resistance. The operating resistance of the sensor 
can be taken from the resistance data supplied with each TSI probe or it can 
be calculated from the cold resistance by applying the appropriate overheat 
ratio (OHR). 

- OHR • heated sensor resistance 
cold sensor resistance 

Refer to chapter 3, 'General information', for additional information on 
seleaing and calculating the senSOf' operating resistances. 

The operating resistance ranges are given in chapter 7, 'Specifications'. 
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Example: Set the operating resistance. 

press: 

O OPERATE 
RES 

displayed: 

XX.XXX [The sensor cold resistance or previous Operat­
ing Resistance is displayed.] 

12.000 (Adjust the value on the display with (example) 
Operate Res control to the desired operating 
resistance (it is not necessary to press Enter).] 

Once you enter the cable resistance and set the operating resistance, the 
system is ready to run. To set the system to Run: 

press: 

~ 
~ 

displayed: 

XX.XXX [The transducer output automatically appears.] 

If you select the Output Display on the signal conditioner, the displayed 
signal is filtered, offset, and amplified. Use the Output Display of the trans­
ducer while you set up the system. 

Frequency-response tuning 
Note that the frequency-response tuning assures that the system allows rapid 
fluctuations in flow velocity. Therefore, when tuning the system, the probe 
should always be operated In a flow at the maximum velocity expected 
during measurements. 

Nljusting bridge compensation. To activate this function, 

press: 

0 BRIDGE 
COMP 

displayed: 

70 (Current bridge compensation appears.] 
(example) 

To chan_ge the settin~ adjust the Bridge Comp control .on the front panel to 
the appropriate value from Bridge Comp settings listed in table 3. 

N:Jjusting cable compensation. With the IFA 100 in the Run mode, turn the 
Cable Comp control fully counterclockwise. Then tum the Cable Comp 
control clockwise until the oscillation indicator (Osc) above the display 
comes on. 

CW.PTER2 
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TABL£ 3. Available settings for the Bridge Comp control 
sensor type standard 1 high power 1 :1 
-T1 .5 wire 35 188 
..P2 wire 83 
..PI2.5 wire 115 
..Pl 5 wire 120 
metal clad 775 
-lOA 70 25 
-10 70 28 
-20 115 40 1041 
-60 250 85 

ll'lis normally requires seven to eight full tums for a standard 5-meter [15-ft) 
probe cable. Tum the cable Comp counterclockwise until Osc goes off 
(approximately 'I• to 1/z tum). 

Erratic operation o( the Osc indicator may occur with some sensors or tur­
bulent flows. For some sensors, the oscillation indicator may come on before 
Cable Comp has been turned sufficiently clockwise. Continue turning cable 
Comp until the osdllation indicator goes off and then comes on again; then 
tum it back counterclockwise until the oscillation indicator goes off (approxi­
mately 'I• to 'h tum). 

Rapid fluctuation of the bridge voltage, such as occurs in turbulent flows, can 
also trigger the Osc indicator. If you have difficulty, connect an oscilloscope 
to the front-panel output jack and observe the signal as you adjust the Cable 
Comp control. 

Square-wave test for optimum frequency response. To optimize the frequency 
response of the system, use the Test Signal. (Refer to Appendix 1 for informa­
tion on square-wave testing.) With the system in Run and an oscilloscope 
connected to the front-panel output jack, 

press: 

~ 
~ 

[The test signal appears on the oscilloscope. 
The amplitude and frequency of the signal may 
require adjustment. The control is located 
above the Test Signal key.) 

Adjust the amplitude by turning the control knob. Adjust the frequency by 
pushing in and turning the control knob. Finally, adjust the frequency and 
amplitude of the Test Signal for ease of viewing on the oscilloscope. 

You can optimize frequency response by adjusting the cable Comp control to 
achieve the proper test-signal shape. 
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You can also vary the Bridge control slightly, along with the Cable control, to 
optimize the shape of the slgnal displayed on the oscilloscope. 

After ~mizing the frequency response: 

press: 

O TEST 
SIGNAL 

(Switches off the Test signal. I 

lhe anemometer is now ready for calibration or measurements. Refer to 
'Calibration procedure' guidelines. 

Configuring the •lgnal cond'ttioner 
lhe following steps explain how to enter()( read values for the Offset, Gain, 
and Filter functions: 

Offset. The range of offset Is from 0 to 9 volts in 1-volt increments. 

To read the previous value (assuming that the previous value is '1 ' ): 

displayed: 

To enter a new value of '9': 

press: 

• 
di5played: 

9 

To change the value to '8': 

press: 

CLEAR 

• 
ENTER 

displayed: 

blank 

8 

8 

Cain. The Gain on the signal conditioner is displayed with a 1-digit mantissa 
(range of 0 to 9) and a 2-digit exponent (0, 1, or 2). 
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Example: For a gain of 10 (1 x 1 01), the display reads '1 01 ' . 

To read a previous value (assLming that the previous value is '1 0'): 

displayed: 

1 01 

To enter a Gain of '20': 

press: 

2 

dlspliyed: 

2 01 

2 01 

To change the value to '30': 

displayed: 

blank 

3 

3 00 

3 01 

3 01 

Filter. The filter setting of the low·pass filter also appears as a 1-digit mantissa 
(range of 0 to 9) and a two-digit exponent (range of 0 to S). To read a pre­
vioos value (assuming that the previous value is 1 kilohertz): 

displayed: 

03 

JJ 
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To enter a filter value of 100 kilohertz:: 

press: displayed: 

I ~I ()() 

I 5 I OS 

I EHTER I OS 

To change a filter value to 20 kilohertz:: 

press: displayed: 

Cl.EM blank 

2 2 

aPOHEHf 2 ()() 

4 2 04 

ENTER 2 04 

The high-pass filter is set on the back panel to 1, 3, and 10 hertz. 

Press Output Display. The output of the master cabinet appears on the dis­
play and is available at the slave cabinet's front-panel outpUt conneaor. 

The signal conditioner Is oow ready to operate with a transducer input The 
signal conditioner is connected internally to the anemometer channel on its 
right (when viewed from the back of the instrument; the input switch on the 
rear panel is In the lnt position). 

All values of the signal conditioner are stored in the microprocessor's mem­
ory and are recalled each time the system is powered up. 

If you hear a long tone, it means that an error has been made. Either the 
value is out of limits or a signal conditioner is not c:onneaed for that par­
ticular channel number. 

See figure 18 for additional uses of the signal conditioner. 
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Confiprinf Md operating the 1:1 bridge 
Follow these 13 steps to set up and operate the 1:1 bridge: 

1 With the power in the off position, select the '1 :1' bridge position using 
the back-panel switch. 

2 Select the type of sensor, film or wire, using the back-panel switch. 

3 The internal 15-foot to 60-foot switch must be in the 15-foot position (LEO 

on the rear panel must be oH). See figure 1 0 for the location of the 
switch. 

4"" Connect the 15.-foot (RG 58M.J) cables to the 1:1 probe and to the con­
trol resistor connectors. 

5 Connect the MOO£L uos Control Resistor to the control resistor cable. The 
value of the control resistor should equal the desired operating resistance 
of the probe. 

6 Connect the probe suppon to the probe cable and then connect the 
probe to the probe support. Note that the probe is easily damaged: 
handle it with care. 

7 Connect the oscilloscope to the Output jack on the front panel. 

8 Plug in the power cord. Switch on the power. The LED on the back panel 
should be off. 

The Channel display now shows that Channell has been selected by 
default. The Fault light above the Data display should be off. The trans­
ducer Output Display and Interface Localuos are on. 

9 Press Bridge Comp and adjust it to the value from Bridge Comp settings 
given below. 

The Bridge Comp setting at 1 00 m/s of flow velocities is: 

sensor type 
T1.5 
-20 

1:1 bridge 
188 

1041 

10 Tum the 1 :1 Cable control fully counterclockwise. 

Turn 1 :1 Cable control clockwise until the oscillation indicator comes 
on. Turn the Cable control counterclockwise until the oscillation indi­
cator goes off (turn clockwise approximately 1'14 turns for a Tl .S wire 
probe). 
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Erratic operation of the Osc indicator may occur with some sensors or 
turbulent flows. For some sensors, the oscillation indicator may light be­
fore the Cable Cornp (1:1 control) is turned sufficiently clockwise. Con­
tinue turning the Cable Cornp (1 :1 control) until the oscillation indicator 
goes out and then comes on again; then tum it back counterclockwise 
until the oscillation indicator goes off (approximately 'I• to 'll tum). 

Rapid fluauation of the bridge voltage, such as occurs In turbulent flows, 
can also trigger the Osc indicator. If you have difficulty, connect an 
oscilloscope to the front-panel output jack and observe the signal as you 
adjust the Cable Comp (1 :1 control) control. 

11 Press Test Signal. Adjust the amplitude and the frequency of the test sig­
nal for ease of viewing on the oscillosoope. (Refer to Appendix A for 
information on square-wave testing.) 

Adjust the Cable control for the desired signal shape (see Appendix A). 
You can also vary the Bridge control slightly along with the Cable control 
to optimize the shape of the signal displayed on the oscilloscope. 

Switch off the Test Signal. lhe anemometer is now ready to take data. 
Next, refer to 'Configuring the signal conditioner' earlier in this chapter. 

Cheddi$1 for routine opention 

There are four main steps for routine operation: 

1 Set the bridge seleaion. 
The switch settings are on the back panel of the signal conditioner. 

2 Enter the operating parameters of the transducer. 
Enter and check the Cable Resistance. 
Set the Operating ResistanCe. 
Set the unit to Run. 

3 Tune the Frequency Response. 
Check the Bridge Cornp value. 

-· -4-Set-the Signai·Gonditioner parameters. 
Adjust the proper Gairv'Offset/Filter settings. 
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Principle of operation 

3 General information 

The transducer used with the IFA 1 00 is a small resistance element that is 
heated and controlled at an elevated temperature. The amount of electrical 
energy dissipated in the sensor is a measure of the cooling effect of the fluid 
flowing past the heated sensor. 

The sensor is usually a fine wire (platinum, tungsten, or platinum alloy), a 
quartz<oated hot-film sensor (a cylinder, wedge, conical or flat surface, 
measuring 0.001 to 0.006 inch in diameter; or a ruggedized sensor, such as 
the MOD£L1266). The sensor is usually mounted on a probe and connected to 
the anemometer at the end of a coaxial cable (standard 15-foot length). 

The cooling effect of the fluid passing over the sensor depends on both the 
mass flow and the temperature difference between the sensor and the fluid. 
The relationship between the bridge voltage and mass flow flux is given by 
the following equation: 

(1) 

where A,B = constants depending on fluid and type of sensor; functions 
of thermal conductivity, visoosity, and Prandtl number 

~ / = density of the gas or liquid 
v • velocity 
n a exponent (close to 2) 
t, = operating temperature of the sensor 
t. • fluid or environmental temperature 

t, - t. • typically 22s·c in air and 4o·c in water 
R • operating resistance of the sensor 
R3 • resistor in series with the sensor (usually 1 0 ohms) 
E • bridge 

The operating resistance Is set to operate the sensor at a resistance that is high 
enough to achieve the required operating temperature. Since the sensor is a 
resistor with a high-temperature coefficient, its temperature varies with resis­
tance while the other resistors in the bridge are fixed resistors with very low 
temperature coefficients. If the sensor temperature is much higher than the 
fluid temperature, the signaUs insensitive.tn temperature yet very sensitive to 
velocity; in other words, if (t,- t) • 2oo·c, a change in t. represents a 
1-percent temperature error. Hence, the sensor is operated at a constant 
temperature <constant resistance). 

In practice, when the anemometer is set to Run, current flows through the 
bridge. 1he amplifier senses any off-balance and 'feeds bade' more or less 
current until the bridge comes Into balance. 

.., 
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Selecting probes 

Operating resistance 
of the probe 

38 

Example: If the sensor resistance is 6 ohms at room temperature and you 
want to operate it at 9 ohms, the operating resistance should be set to 
9 ohms. The cable resistance should be measured and entered so it is sub­
tracted from the operating resistance settings (after nulling the cable). When 
the circuit switches on the eledrical current. flow increases through the sen­
sor until it heats up to 9 ohms. If the velocity past the sensor increases, the 
sensor tends to cool, thus lowering its resistance. The amplifier senses an off­
balance and feeds back a correction in the current flow to bring the sensor 
back to 9 ohms. The bridge voltage then changes correspondingly, showing 
the change in flow on the display and output. 

The IFA 100 Intelligent Flow Analyzer operates almost any temperature­
sensitive resistor. A wide selection of sensors, both standard and special, can 
be used. However, usually only one type of sensor is optimum for a given 
measurement. See TSI's catalog on hot-wire/hot-film anemometry probes and 
accessories for details on selecting probes. 

The IFA 100 Intelligent Flow Analyzer is used either with hot-film sensors or 
hot-wires. The hot-film sensors have properties that are suitable for most ap­
plications. However, for some boundary-layer work or for very low-level 
turbulence measurements, fine tungsten hot-wires can have advantages both 
in frequency response and in signal-to-noise ratio. For work in conducting 
liquids such as water, the hot-film sensors must have a heavier quartz coat­
ing, which should be designated when ordering. The quartz coating does not 
affect frequency response until about 30 ki lohertz. 

The operating resistance is a predetermined resistance value obtained by 
heating the probe. Due to the probe's linear resistance-temperature relation­
ship, the operating resistance determines the operating temperature of the 
probe. Following is a brief explanation of how a constant-resistance (temper­
ature) anemometer controls the resistance (temperature) of the probe. 

Figure 11 shows a typical anemometer drruit that includes a bridge and a 
control amplifier. The bridge has two fixed upper-bridge resistors, a probe, 
and a 1 0-ohm control resistor. The control amplifier regulates the current 

· through the probe by means of the voltage at the top of the bridge. As the 
current through the probe increases, the heating causes the probe's resistance 
to increase. The control amplifier keeps the bridge balanced and in doing so, 
maintains the probe at a constant 1 o-ohm resistance (constant temperature). 

The recommended operating resistance for a given probe is indicated on the 
label of the probe's shipping container. The label in figure 12 includes the 
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(11) Typical i!~er citcuit 

probe resistance at o·c, the change in resistance from o·c to 1 O<>"C 
<'Goo - Ro), the recommended operating resistance (Rep), and the recom­
mended operating temperature In ·c. 

Table 4 shows the normal operating temperatures and temperature coef­
ficients for various types of probes. 

TABLE -4. Co~rlson of probes and their oper~ting 
temperuures and coefficients 

probe 
t)pe 
-P2 
- 115 
-PI2.5 
film 
film 

normil 
fluid operating 
medium temperature ("C) 

air 
air 
air 
air 
water 

500 
250 
550 
250 
65 

t.emperature 
coeffic ient ("C) 

0 .003 
0.0042 
0.0009 

0.0018-().0022 
0.0018-().0022 

The optimum velocity sensitivity is obtained with the largest temperature 
difference; this al.so minimizes temperature sensitivity. If the resistance for 
ambient temperature or for a diffetent operating temperature is needed, use 
the following formula (figure 12 is a graph of this relationship). 

R =(R!Oo- Ro)r +R 
. op 100 cp 9 

where Rop = probe resistance at temperature (TJ) 

Ro = probe resistance at o·c 
R,00 = probe resistance at 1 oo·c 

Top = ambient temperature or new operating temperature 

Example 1: Given the label information in figure 13, determine the operating 
resistance at 250"C. 
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[12) C'"nph of probe m llbnee 
,~ 

/ -----~- --- t- - 7 
I 

YeNUs tcmpet.turc Rn 

[13] Probe resistance~ 

~ 
0.. ..... 

v_ / 

/ 
/ 

/ 
/ ,.,. I 

I 
_l o RT2 

~ 
c 
~ 
-~ RTl / I 

I 

0 100 200 

temperature ·c 

TSI 
S£RIAL IW'NO. 

Ro• 7.61 
R,oo- Ro• 1.37 

Top .. 2so·c 

I 

I 
l 

300 

(
RuJQ-Ro \. 

Operatingresistaneeat25o·c... 100 J'•+Ro 

c: (1.37 ).,50+7.61=11.0350 
. 100 f 

To assure the correct operating temperature of the probe, check the probe 
resistance at room temperature. 

Example 2: Given the label information In figure 11, calculate the resiSiance 
of the probe for room temperature. 
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Determining the operating 
resis~ance of the probe 

Special feature: 
overheat reference 

probe resistance at 2o·c ·(1.37 l.,o + 7.61 = 7.884 ohms 
100 r 

The operating resistance read on the display is the aaual operating resistance 
of the probe; the cable resistance has been subtraaed automatically. 

The resolution of the Operate Res control is essentially infinite and can be 
very useful when balancing split-film probes. It is equipped with a dual-ratio 
drive. When the control turns easily (fine), the ratio is 36:1 ; when the control 
turns quite hard (coarse), the ratio is 6:1 . The control is continuously variable 
(no stops) in the coarse range; the fine-adjustment range is approximately one 
turn. 

The sensor operating resistance can be taken from the resistance data sup­
plied with each TSI probe or it can be calculated from the cold resistance by 
applying the appropriate overheat ratio (OHR). 

OHR = heated sensor resistance 
cold sensor resistance 

Table 5 gives typical overheat ratios for convnonly used sensors: 

TABLEs. Overheat ratios for common sensors 
senSOf' overheat ratio 

4 J&m tungsten wire 
cylindrical film sensor 
-10 (25 J&m), -20 (SO J&m) 

cylindrical film sensor 
~ (1SOJUTI) 

noncyllndrical film sensor 

Example 1 : OHR • 1.8 

cold sensor resistance • 5.930 W 
heated sensor resistance= 

air water 
1.8 
1.5 1.1 

1..4 1.08 

1.4 1.08 

:a operating resistance • OHR • cold sensor resistance 
·.: 1.a • ·s .930 
zr10.67W 

The IFA 1 00 also provides a probe overheat reference. This feature is very 
useful when working in liquids. 
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(1f] Off-balinO!I bridge 
with film-type probe 

Note that overheat reference is a funaion that can be used only with the 
RS-232-C interface. The overheat reference value represents the imbalance of 
the anemometer bridge due to the overheat ratio. This off-balance relies on 
the Operate Res control setting and on the resistance of the probe. The resis­
tance of the probe changes due to ambient temperature changes or to a 
damaged probe. As long as the Operate Res control has not been changed 
and the ambient teflllerature is constant, the overheat reference is propor­
tional to the resistance of the probe. 

The overheat ratio is the ratio of the probe resistance at the ambient temper­
ature (Re) to the probe resistance at the operating temperature (Rp). 

overheat ratio = RpRe 
: Rp = operate resistance 

(or control resistor at 1:1 Bridge position) 

The ovemeat ratio depends on the type of probe. Normally, it is 1.8 for tung­
sten wires and 1.5 for hot fi lms. 

Shown belOw is a bridge with the following conditions: 
Probe type: film 
Re • 6 ohms (probe resistance at ambient temperature) 
Rp = 9 ohms (probe resistance at operating temperature) 

amplilled bridge 
>---' off balance 

9 n control resistor (Operate Res) 

· -- ·The-uff-balance 'Of thetlridge in "the overheaneference function (K) is due to 
its ambient resistance relationship to the operating resistance of the probe. 
Until the probe is heated (Run) it remains at 6 0 compared to 9 0 on the 
control resistor side. This off-balance is then amplified and designated as the 
overheat reference. 
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Temperature 
compensation 

You may use several techniques to take temperature into account if it varies 
with flow. If the temperature change is slow (ambient change), use the fol ­
lowing techniques: 

1 Measure the temperature along with the flow, and correct the flow data 
for the temperature difference between calibration temperature and the 
aaual temperature (when not temperature-compensated). 

These are approximate COn"eCtions only. If the temperature change is large 
or if the change is in fluids (where the faaors 'A' or 'B' change rapidly 
with temperature), use a more accurate correaion faaor. 

1 

Multiply by ( {t 1 - t e
2

) I {t 1 -t e,) f for bridge-voltage corrections, where te, 
= new environmental temperature and f.

3
: calibration temperature. 

2 For high-frequency temperature compensation, use two anemometer 
systems simultaneously to operate the two sensors at different tempera­
tures. In this case, the two equations provide two unknowns, temperature 
and flow, which can be solved analytically or by calibration. Additional 

•available on ~uesr from TSt information is given in lSI Technical Bulletin 39. • 

Calibration procedure The basic variable measured by a hot-film or a hot-wire sensor is the rate of 
heat transfer from the wire to the fluid. Since this is not generally the variable 
of interest, a calibration of bridge voltage versus velocity must be made. If 
desired, lSI can furn ish calibrated probes for air or water. For other fluids, 
you must perform your own calibration. 

Qlibrating devices 
lSI manufaaures a small calibrating device. It has a small nozzle fed by two 
quieting chambers in series. The MOOEL 112s Calibrator can calibrate most TSI 
probes for point measurements in gases. 

For other calibrations in gases, a pitot or impaa tube is used for reference in 
the flow system where the flow is smooth and rurbulence levels are low. A 
wind tunnel or flow dua with quieting screens are sufficient to control the 

-·-~urbulen~leveL 'Ule.Mooa..lo1ao .Water.Calibrator provides a uniform water 
jet for calibrating water probes. 

Velocity calibrations 
The form of the relationship between signal output and velocity or mass flow 
is seen in equation 1. If a calibration curve is plotted for velocity versus 
bridge voltage, a very nonlinear relationship results (approximately a quarter­
power relation). The calibration curve has a shape like figure 15. The sen­
sitivity is greatest at very low flowrates. In faa, it is often better that it not be 
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(15) Calibrlllion cur.oe of velocity 7.0 
and bridge whage 
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linearized at very low flowrates due to the increase in sensitivity with bridge 
voltage. 

If a calibration curve of El <bridge-voltage squared) is plotted against the 
square root of velocity, a nearly straight-line relationship results; as few as 
two points give accuracy within S percent. Better accuracy is obtained with 
more points-particularly at low velocities. 

When making the calibration, rerord the bridge voltage in Run, the 
operating-resistance value, the fluid temperature and pressure, as well as the 
reference velocity and direaion. 

Calibrations with multisensor probes must be done on individual sensors 
operated normal to the flow stream, so the discussion of single-sensor probes 
given below can be extended to cover multisensor probes as well. 

--- -· -Since a qlindrical sensor measures the resultant velocity normal to the cylin­
der, it is important to orient the sensor so that the flow is perpendicular to the 
sensor in order to obtain a repeatable calibration. 

Repeatability 
The accuracy you can obtain depend.s on many factors, only a few of which 
can be mentioned here. lhe quality of the velocity reference used for calibra­
tion strongly affects accuracy. This is true as long as changes in the sensor, 
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Replacing sensors 

dirt accumulations, and so forth-or changes in the environment-do not 
affect the calibration. 

The output can drift for two reasons. First, dirt accumulation affects heat 
transfer and accuracy. Hot-film sensors for use in gases can be cleaned by 
brushing with a camel's hair brush, using acetone or methanol as the solvent. 
(Acetone should not be used on sensors that have been insulated for use in 
water or mercury.) In water, if bubbles form on the quartz-coated sensor 
surface, brushing while the sensor is submerged generally prevents further 
bubble formation. Otherwise, a lower overheat should be used or else the air 
content o( the water should be lowered. Hot-wire sensors (tungsten) are 
usu~ly too fragile for brushing, but can be cleaned by dipping in a solvent or 
a sOlution of potassium dichromate in sulfuric acid. Platinum hot-wires can 
be cleaned by ruMing a very high overheat to bum off the dirt. 

The second cause of drift is a change in the actual cold-resistance of the sen­
sor. This can be a problem in water measurements, even with quartz-coated 
sensors should the insulation on the sensor or probe legs wear through. Fine 
hot-wires may drift due to corrosion or other chemical effects. In general, hot­
film sensors are more stable over long periods. 

The accuracy of transient readings depends on the closed-loop response of 
the anemometer for the particular sensor and environment conditions. lhe 
IFA 100 has a frequency response up to 450 kilohertz depending on the 
anemometer, sensor, environmen~ and quality of the trim adjustment 

The small hot-film and hot-wire sensors used with these instruments can be 
broken by contaa with solid objects or through extreme dynamic loads. 
Sensors can fail due to electrolysis or to a resistance shift from prolonged 
exposure to some fluids. 

TSI offers a sensor replacement service that provides a turnaround time of 
2 to 5 days for replacing standard hot-wire and cylindrical hot-film sensors. 

Hot-wire sensors 
Tungsten hot wires can be replaced by you or by TSI. If you replace them, 
purchase a fixture (Model 10122-Tl .S) on which a dozen tungsten wires are 
mounted across an open slot The wires are platinum-coated and have a 
layer of copper plating on the ends that exaaly defines the sensing length. To 
replace the wire align the supports with one of the wires in the slot (under 
some magnification) and attach the wires with soft solder. Instructions are 
included with each MODEL 10120 Repair Kit For replacement at the factory, 
return the probes with the information requested below in 'Returning probes 
for replacement'. 
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Modell 58 and 159 
block diagram 

Platinum and platinum-iridium hot wires can also be furnished for replace­
ment in the field by spot-welding. Since they are usually used in gases at 
elevated temperatures they should be returned to TSI for replacement unless 
a high-temperature bonding technique is available. Soft solder will melt if the 
probes are to be used in gases above 400• or soo·F. The MOOEL10170 Spot 
Welding Kit is recommended for spot-welding wire sensors. 

CyllndriQ/ hot-film UttJOtS 

If these sensors are to be used in gases, they can be replaced with the MODEL 

10120 Repair Kit and MODEL10121 Replacement Sensors. Sensors for con­
ducting liquids should be replaced by TSI since they cannot be tested unti I 
they are mounted and insulated. 

Cottial, wedp, Md flat hot-film lmsot! 

The noncylindrical hot-film sensors are built so that the sensor becomes part 
of the probe structure. For this reason such probes cannot be repaired; a new 
one must be purchased. Fortunately these probes are more rugged and tend 
to last longer than the cylindrical types. 

Retuming probes ftw ~~cement 
When returning a probe for repair, include the following information for 
fastest service: 

The name of the individual to be contacted when returning the probe 
2 The name of company and appropriate mailing address 
3 The purchase order number (and proper documentation) 
4 The type of sensor being returned 
S The sensor's operating fluid (air, water, etc.) 
6 The sensor's operating fluid temperature, if other than ambient 

room temperature 
7 Specify the MODEL 1305 Control Resistor if the probe is used on the 

1:1 bridge. 
8 Specify the overheat or operating temperature if different from standard. 
9 Specify the velocity range if velocity calibration is required. 

"Figure·ls shows a block diagram of a two-cabinet IFA 100 system (MooEL158 

and MOD£L159) with a transducer and signal conditioner module in each 
cabinet. These modules are controlled by the master cabinet (Mooa1ss). 

The MOOEL159 only houses and powers the modules within it 

The signal and data lines shown are common to all modules with the selec­
ted channel switched to these lines. 

CW.PTERJ 
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[1'] Block diagram of 
the IFA t 00 sy.tem 

ITansduar 

Modell SO 
or HO 

bridse 
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oisnol 
c.ondltloner 

Modell 57 

......_ ilL~~~~ 

Model1 SO Anemometer 
block diagram 

1he data bus indudes four data lines, three control lines (Channel, In­
struction and l oad Signal Conditioner) and two anemometer lines. The data 
bus is required to: 

1 select the channel number 
2 check for the number of channels connected and their type 
3 send instr\lctions to the anemometer 
4 load the function values of the signal conditioner from the battery­

backup memory when the system is first powered up. 

The Fault and Run line indicate the status o( the transducer. The two bridge 
lines indicate the position of the bridge switch for a MODEL tso Anemometer. 
Two lines transmit the transducer output and the signal conditioner output. 

~ 
MocW1S9 ,. ..... Mod.I 1SI -- - - tranMiuar 

~> r- - - --~ ~ 
,__ ____ 

- - Moclel 150 - - -- - ot140 ,.,_. ~ 
K ~ 

- - -- run 

.. diU INlier - --- cabinet bridst -- - - - - ~ 11 II I' r• ~ow , 

" 4 

I-t- llanal" LJ, lip! 
rr- .._ ....__,., c.ondllloMr 

abiMt 

~ 
,__. 

I< r--1'"> Modei1S7 ,.... 

~IIIJIII Cllr'd ---- ll'll.lnput -""' 
(~~ 
. 7 

Figure 17 shows a block diagram of the MOOEL 1so Anemometer. It includes 
the four bridge positions, two preamplifiers, a main amplifier/power ampli­
fier, and a fail-safe circuit 
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The 1 :1 bridge position, shown at the upper left of the diagram, contains a 
symmetrical bridge that has two 20-ohm upper-bridge resistoo and oonrlec­
tions for the probe and oontrol resistor cables. It also includes a low-noise, 
high-frequency preamplifier. 

The standarcl1- and 2-bridge positions and the high-power bridge position 
are shown at the lower left of the diagram. The standard 1- and 2-bridge 
positions have a 1 0-ohm upper bridge resistor and a standard probe con­
neaion. The high power bridge position has a 2~hm upper-bridge resistor 
and a HI PWR probe oonnection. All three bridge positions share the Operate 
Res control and the preamplifier. 

The main amplifier/power-amplifier circuit is common to all four bridge posi­
tions. The input of the main amplifier is either switched to the 1 :1 preampli­
fier or to the standard High Power preamplifier output. 

The bridge compensation control, which controls the bridge impedance, is 
shared between the four bridge positions and switched across the upper 
bridge resistor. 

The fail-safe circuit shown in the diagram protects against sensor failure due 
to operator error. 

The output of the anemometer (bridge voltage) is available at the rear panel 
of the anemometer or at the MOOELtse output (figure 17). 

Fai/-gfe drcuits 
The anemometer has protection circuits to prevent accidental burnout of a 
probe. The anemometer automatically switches to Standby under these con­
ditions: 

1 When the IFA 1 00 is first powered up 
2 If the line power is interrupted 
3 If the probe is removed or damaged (open) 
4 If the Control Resistor is removed (1: 1 bridge position only) 
5 When you select the Bridge Comp, Res Meas, or Operate Res keys. 

If condition 3 or 4 has occurred and you have corrected the problem, press 
the RurVStandby key twice to make the anemometer switch to Run. 

Maximum overhut check 
In the standard 1-bridge position the overheat ratio is checked before switch­
ing to Run. A maximum overheat ratio of 2 is set at the faaocy (internally set 
on the Mooa tse). This setting relates to all channels and includes both the 
resistance of the probe and the cable. 
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(17) Block d~ of 1he 
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Model157 
Signal Conditioner 
block diagram 

100 

5tandard 1 & 2 
HiPwr 

to Modell 58 

Before switching the anemometer to Run (in the standard 1-bridge position) 
the overheat ratio (which includes the cable resistance) is less than 2. The 
maxinum Operating Resistance allowed is twice the (cold) probe resistance 
plus the cable resistance. For example, if the cold probe resistance at ambient 
temperature is 8 ohms and the cable resistance is 1 ohm, the maximum Oper­
ate Resistance is (2 x 8) + 1 • 17. The acceptable overheat ratio allowed 
becanes 2.125. 

The block diagram in figure 17 includes the Internal-External switch, the 
Input Coupling switch, and the following sections: ~ Gain, Fiker, and 
Control. 

The lntemal-Eldernal switch selects the output of the transducer when in the 
Internal position. In the External position, the Input Connector (rear panel of 
the M00£1.157) is selected. 

The Coupling switch selects either the oc position or one of the following AC 

positions: 0.1, 3 , or 1 0 hertz. 
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so 

[11) Blodc di~ ol 
the master obinet 

couplinc 

The Offset sealon subtracts 0 through 9 volts (in 1-volt increments) from the 
input voltage. The Offset can only be used in the oc-coupling position. 

The Gain section is made up of two stages. The first stage has a gain of 1, 10, 
or 1 00; the second stage has a gain of 1 through 9 , in steps of one. 

The Filter (low-pass) is a third-order Sail en-Key type (-18 dB/octave roll-oft) 
with selectable artoff frequendes. 

The Control section selects internal solid-state switches and receives infor­
mation via the data bus lines which in dude four data lines and two control 
lines (Channel and Load Signal Conditioner). Each time the MODEl 158 is 
powered up, the MOOEL157 funaion values are reloaded from the battery­
backup merTlOfY using these data lines. 

The Signal Conditioner output is available at the rear panel or at the Output 
jack on the front panel of the MODEL 1 sa. 

pin 
CGrVol 

Additional uses of the signal conditionB 

flkll' 
c-trol 

IOModell$8 

The output range of the signal conditioner is ±5 volts. Many wire and fi lm 
sensors have a voltage span much less than the ±5 volt output range. To 
utilize as much of this range as possible in the oc position, you must set the 
Offset and Gain properly. Below is an example of how to calculate the Offset 
and Cain given Eo and ~from the anemometer. 

Given Eo == 0.72 volts 
~ "" 1.44 volts 

Eo = bridge voltage at zero flO'N 
EM • bridge voltage at maximum flow 
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To calculate the span, follow this equation: 

10 10 
span. = =13.89 

EM-Eo 1.44-0.72 

2 To calculate the offset, follow this equation: 

offset= EM - - 5 - =1.44 _ _2_ =1.08 
Span 13.89 

To round off to the nearest volt 

.mfset.-1 

3 To calculate the gain, follow this equation: 

gain c 
5 ... 2-=11.36 

EM -Offset 1.44-1 

Disregard the decimal and selea the nearest value equal to or .less 
than the mantissa. 

gain •10 

The gain cannot be greater than the Span in 1 above. 

4 To check the range of the output voltage: 

gain (£0 - Offset); cannot exceed -5. 
1 0(0.72 - 1) • -2.8; negative range is within limits. 

5 To check the positive range: 

gain (EM - Offset); cannot exceed 5. 
1 0(1 .44 - 1) • 4.4; positive range is within limits. 

With an offset value of 1 and a gain of 10, the output ran_ge of the signal 
conditioner is -2.4 to 4.<4 volts with an anemometer input of 0.72 to 1.44. 
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Introduction 

Unpacking and inspection 

Installing additional 
modules in the field 

4 Expanding the system 

Chapter 4, 'Expanding the system', contains information about unpacking, 
inspecting, and installing additional MODEL1SO Anemometers, MODEL 157 

Signal Conditioners, and MODEL 159 Slave Cabinets (when ordered sepa­
rately). 

Carefully remove the instrument from its shipping container and thoroughly 
inspea it for damage. If you discover any shipping damage, contact the 
carrier and the nearest TSI sales office for return shipping instructions. If 
possible, use the original shipping container. 

Follow these steps when adding MODEL 1so Anemometers or MODEL 1S7 Signal 
Conditioners to a MODEL158 or MODEL159 Cabinet. 

Moc/~1 f SO Anm.omettn 
To install the MODEl 1so Anemometers In the field, follow these six steps:. · 

1 Select the channel number using the internal switch on the anemometer 
(1 through 16; see figure 19). The switch is labelled in hexadecimal (0 
through 9, A through F). Channels 1 through 9 are set using switch settings 
1 through 9; Channels 1 0 through 16 are set according to table 6: 

TABLE 6. Switch sellings 
of cnannels 1 0-16 

switch 
channel selling 
10 A 
11 8 
12 c 
13 0 
1-4 E 
15 F 
16 0 

The MOOELtsa and 159 have four transducer positions, labelled 1 through 
4, on the front panel. The channel number and the transducer number are 
the same with a 4-channel system. If more than four channels are used 

- ·-<MOOEt:lSa and one or more MODEt159 Eabinets), the transducers in the 
slave cabinet are assigned channels 5 through 8 for transducers labelled 
1 through 4, respectively. 

2 Select the cable length with the internal slide switch for either 15-foot 
[5-m] or 60-foot [20-m] probe cable. The anemometer is factory-set for 
15-foot cables. The LED indicator on the back panel of the anemometer 
indicates when the switch is set for 60-foot cables. 
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(19) Location of !he anemometer 
chan~l switch 

3 Remove the blank panel on the rear of the cabinet (MoOELlsa or 159). 

4 Slide the anemometer into the cabinet with the side-cover located in the 
slots of the guides (see figure 20 for a rear view of the cabinet). 

cable switch 

5 Push in the module until it bottoms out on the rear rods. Secure the 
module with the two no. 6-32 saews provided. 

6 Fasten the ¥.-inch knobs to the Cable and Bridge cxmtrols. Fasten the 
'h-inch knob to the Operate Res control (use the Allen wrenches provided 
to tighten the knobs). 

Mcx/e/1 57 SigN I Conditionen 
Follow these three steps to install a MOOEL 157 Signal Conditioner In the Reid: 

1 Remove the blank panel on the back ofthe cabinet (MooEL 158 or 1S9). 

l Slide the signal conditioner into the cabinet with the side-cover in the 
guide slots (see figuf'e 20 fOf a rear view of cabinet). 

3 Push in the module until it bottoms out on the rear rods. Se<:ure the 
·· mod ole with the two no: 6:32 screws provided. 

Note that the signal conditioner cannot be used without a transducer 
(Moontso or 1-40). The signal conditioner's channel number is the same 
as the transducer to the right (looking from the rear of the cabinet). 

CHAPTEil4 
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Expanding to five or more 
channels (using a Model 
159 slave cabinet) 

56 

(21] blemal c;onnectlon5 
of the master and 

slave cabinets 

To expand to five or more channels, follow these two steps: 

1 Conrtea the MODEL 1 S9 to the MODB. 1 sa using the ribbon cable supplied 
with the slave cabinet Ribbon cable conneaors are in the upper left 
comer of each cabinet when viewed from the bade (see figure 20 above 
the power connector). Figure 20 showsorte method of connecting from 
the MODEl tsa to additional MOOB. 159 Cabinets. Vou may stack the cabi­
nets at your discretion. The anemometet rrodules are tagged at the back 
to indicate which channels (S-8, 9-12, 13-16) belong where. 

8-channel 12<hannel 16-channel 

t.1odeJ 158 Modell 58 Model 158 

- - ..._ 

- r- ..... 
Modei1S9 Modell 59 

'--

I Model 159 

r- r-

Model 159 Model 159 

..._ 

r-

Model 159 

2 Insult the anemometer modules and the signal conditioner modules as 
illustrated in ngure 3. 

Note that power must be applied to the MODEL 1 S9 Slave Cabinet before it 
is applied to the Moon. tsa Master Cabinet. 
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RS-232-C description 

5 Remote-control interfacing 

Before you operate the system by remote control, first set up the IFA 100 
System according to the instruaions in chapter 2, 'Flow measurement 
process'. 

The master cabinet is designed to interface directly to a terminal or computer 
via a serial ASCII code using the RS-232~ standard interface. The RS-232~ 
connector is in the upper right-hand comer of the back panel of the master 
cabinet The computer or terminal must be set as follows: 

baud rate: 1200 
start bits 1 
data bits : 8 
parity bit : none 
stop bits : 1 

TABL£ 7. 
Connections for the RS-232-C connedor 
pin no. signal 
1 signal ground 
2 data to IFA 100 
3 data to terminal 

The RS-232 standard recognizes two types of devices: data communication 
equipment (DCE) and data terminal equipment (DT£). In this application, the 
two types are differentiated by pins 2 and 3. 

The IFA 100 is configured as DCE: it transmits data on pin 3 and receives 
data on pin 2. Using the·TSI-provided cable (a nonreversing type that con­
nects pins 2 and 3 of one end to pins 2 and 3 of the other end), the IFA 1 00 
communicates with devices configured as DTE. If a device is configured as 
DCE, it is necessary to use a reversing cable (which connects pins 2 and 3 of 
one end to pins 3 and 2 of the other end) to establish the communication 
link. 

In the following discussion of communications format, parentheses, spaces 
and quotation marks are used to make the examples more readable. They are 
not to be transmitted to the IFA 1 00. 

<CR> = send or receive a carriage return 
<I> = send the slash key 
'ACK' = receive the ACK charaaer 

= receive a space (underline character) 
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Signal conditioner 
commands 

Sl 

To enter the Remote mode, send: 

o/o<CR> 

Note that remote may be entered only by an ~m request. 

To selea a channel, send: 

II n<CR> or I nn<CR> 

where 
n • channel number (1-9 If less than 1 0 channels are installed) 

nn = channel number (01-161f l1'lOfe than 10 channels are installed} 

To request a reading of current functions, send: 

The AID response time is approximately 2 seconds. 

Command strings can indude one or more char.acters terminated by a <CR> 
or a <1>. The IFA 100 responds to command strings with 'ACK' <CR>.If an 
errorocrurs while the IFA 100 is servicing a command string, the IFA 100 
sends <Bell> ? <CR> and aborts the remaining commands in the strings. 

Command strings should no( have more than one Request Re.adlng <?>. If 
more than one is in the string, multiple re5pon$eS--each terminated by 'ACK' 
<CR>-is generated. 

Table 8 lists the commands of the signal conditioner. 

TABLE 8. Sign1l conditioner commilnds 
Instrument function charitder 

offset Z 
gain C 
filler F 
output displiy V 

numeric ertty 
exponent 
clev 
decimill point 
enter 
digitJ 

A 

• 

0-9 

Funaion values for the anerrometer Of the signal conditioner can be read or 
changed from a remote terminal or computer. Shown below are examples. 

CW.FT'ERS 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



To select the Offset function, enter: Z <CR> or</>. 

To request the Offset value, enter: ? <I> 

The monitor displays: ?/01 z ___ 1 __ _ 

11 i 2-digit channel number function 
function value 

Request Reading<?> reads the value of present function. The Select function 
and Request Reading may be rombined to switch to a particular function and 
read value. 

To request the Gain value, enter: G ? <CR> 

The monitor displays: 01 G 1"02 t ---
2-digit channel number 11) 

mantissa 
exponent symbol } function 

exponent (2 digit) value 

To request the Filter value, enter: R <I> 

The monitor displays: Fl/t1 F _ __ 1" 04 

channel numberl 11 l 
function 

mantissa 
expone. nt symbol } function 

exponent (2 digit) value 

To change the Offset value to 9, enter: Z9 • <1>. The Offset of the present 
channel then changes to 9. 

To change the Gain value to 200, enter: G2"2 = <1>. Note that the mantissa 
and the exponent can be changed independentJy. 

To change the Gain value to 10, enter: G1"1 "" <1>. 

To change the Filter value to 100 kilohertz, enter: F1"5 = </>. 

To request the reading of the signal conditioner's output, enter: V?</>. 
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Anemometer command.s 

-These functions respond with 
'ACX"N::K' <CR>. 

trhis functKM> mu.SI be dewlec:ted 
(le, enter MW selection) before you 
run the ptO!Pm. Its value may not 

be changed via RS-232. 

••This value of Operalc Res cannoc 
be cha. via RS-2.32. 

tt see 'Spec~ fean.es' for 
descripliotl 

60 

The monitor displays: \1~1 V-_ 4.962 

2-digit channel numbe.' t I l 
function 

signal of value 
function value 

Table 9 lists the anelllOI"ne'ter's commands. 

TABLE 9. Anemometer commands 

instrument functions character 

starxb,.. s 
run• R 

bridge oomp 8 
cable res c 
operate rest 0 
ovcr~t reference•• l(ff 

test signal (ON) T 

test signal (Off) 0 

OU!£Ut displa~ E 

To request a reading of rCable Res, enter: 0</>. 

The monitor displays: 0~1 c __ 0., 23 

2-digit channel numbef l I 
funaion 
function value 

To request a reading ofQperate Res, enter. m<l>. 

The l'fiOnitor d isplays: m/01 0_1 0 .010 

2-digit channel numbet 1 J 
function 
function value 

To change the value of Cable Res to 1.450, enter: C1 .450 • <1>. 

To request reading of Bridge Comp (1200), enter: B?</>. 

1he monitor displays: IBr/01 B 1200 1f--
2-digit channel number I 

function 
fu naion va I ue 
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Master cabinet commands 

"No 'ACK' <CR> is generated in 
response lo a numeric: ~ unles~ 
an inslrurnent function is included 

as part of !he comtNnd Slling. 

Table 1 0 lists the master cabinet commands. 

TABLE 1 o. Master cabinet commands 
numeric en111es• 
dear 
decimal point 
enter 
d igits 

general functions 
channel 
loa I 
remote 
request reading 
block read 
block load 
status of current channel 
disable tone in remote 
eNble lone in remo4le 

channel status ($) 

read channel status: 
displayed on monitor: 

01 "' current channel number 

character 
• 

.. 

' l 
% 
l 
<nn (nn • 2 digit channel number) 
>m (nn .. 2 digit channel number) 
s 
\ 
I or I 

enter S<CR> 
s 
0152S@F 

S • modules type (anemometer and signal conditioner) 
2 • bridge position (standard 1) 
s- standby 
0 .. test signal (off) 

F • current functlon (filter) 

channel number. 2 digit (01-16) 

module type: 1 digit (1, 2, 4, S or 6) 
1 ,. anemometer 5 = anemometer and signal conditioner 
2 = temperature 6 c temperature module and signal conditioner 
4 • signal conditioner 

bridge position: 1 d igit (0-3) 
0 = 1:1 bridge 
1 • hi power 
2 = standard 1 
3 = standard 2 

..standby..or Nn: .(S or R) 
s - standby 
R "'run 

test signal: (Tor@) 
T a test signal on 
@ e test signal off 

current function: Cone ~rader indicating the fundlon) 
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Block read and load 

62 

*The limits for the value ollhe 
fufidions ate not chec:ked, 10 
it Is possible to enter ~ value 

~ol~~. 

Blodcrud 
To block read channel 2, enter: <02<CR> 
The monitor displays: <02 

02 12 22 01 0123 +- 9995 + - 2526 +- 5302 
Channel (02) 
Filter (1 00 Hz) 
Gain (200) 
Offset (1) 

Cable Res (0. 123) 4 digits 
Last Read Operate Res (9.995) 
Last Read Res Meas (2526) 
Last Read Bridge Comp (5302) 

Channel number. 2 digit (01-16) 
Filter: 2 digits (mantissa and exponent) 
Gain: 2 digits (mantissa and exponent) 
Offset 2 digits (00-09) 
Cable Res: 4 digits 
last Read Operate Res: 5 digits 
Last Read Res Meas (NULL OSPl): 5 digits 
last Read Bridge Comp: 5 digits 

Blodcload 
Block Load loads a string directly into the memory of the IFA 100 without 
changing the current chaMel number()( funttion. • The functions except 
channel number can be in any order and all need not be present. The func­
tion characters must appear before the funaion value (eg, G90 means that 
the gain is '9' and could appear anywhere in the string). An example follows. 

Block load the following: 
channel: 1 
cable res: 1.390 
offset 3 
gain: 9 
filter: 20 kHz 

Enter: 
>01 Cl.lWZG.lG~4<CR> 
2-digit channel1 
cable res 
4-digit cable res value 
offset 
2-digit offset value 

CHAPTERS 
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gain 
gain mantissa and exponent 
filter 
filter mantissa and exponent 

Function: 
F, G, Z, or C for Filter, Gain, Offset or Cable Res, respectively. 

Value: 
2 digits; Offset • 00-09; Gain • Mantissa (1-9) and Exponent (0-2); 
Filter= Mantissa (1 - 9) and Exponent (0-5) Cable Res = 4 digits 
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Bridge oscillation 

Broken or open sensor 

Inability to measure 
resistance in the 
Res Meas mode 

IFA will not switch to Run 

6 Troubleshooting 

An oscillation in the anemometer bridge caused by impedance mismatches is 
indicated by a lighted Osc lamp above the digital display meter. Oscillations 
can be caused by using an improper probe cable. Both the length and type of 
cable are important to the performance of the system. Oscillations can also 
be caused by improper frequency-response tuning. Refer to the procedure in 
'Frequency response tuning' in chapter 3 to verify that the system has been 
properly tuned. 

Open sensors are indicated by a lighted Fault lamp above the digital display 
meter. Distonnected probe cables or improper bridge selection also generate 
a Fault condition. To COO'ect this condition, replace the probe or check for 
the proper probe-cable connections and switch selections. 

There are two procedures for nulling the Operate Res potentiometer, but only 
one procedure gives a true zero reading. Be careful to use the COO'ect proce­
dure to null the Operate Res pot (see 'Determining the operating resistance of 
the probe' in chapter 3). 

The Res Meas function does not work properly if you use the wrong zero 
setting. An incorrect setting produces a Display Resistance reading that 
gradually increases until it reaches 19.999 ohms and then indicates an 
overrange by flashing '99.999' on the display. 

If the IFA will not switch to Run, follow these three steps: 

1 If the sensor operating resistance is set too high, the anemometer does not 
switch to Run. The microprocessor checks the overheat setting by measur­
ing the ratio of the operating resistance to the cold sensor resistance and 
adds it to the probe-cable resistance. The nominal overheat limit is set at 
an overheat ratio of 2.0. See 'Model 150 Anemometer block diagram' for 
a detailed description of the overheat limit check. 

2 If the anemometer is improperly tuned and if very large-scale oscillations 
occur when the anemometer switches to Run, the anemometer immedi­
ately switches back to Standby to prevent damage to the sensor. To cor­
rect the problem, check the frequency-response tuning controls, Bridge 
Comp, and Cable Comp. 

3 Now the anemometer will switch to run provided there is an open sensor. 
An open sensor is indicated by a lighted Fault lamp. Correct this problem 
by installing a new probe. 

65 
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Anemometer switches 
from Run to Standby 

66 

The anemometer switches to Standby if: 

o The power to the system is interrupted. 
o The probe ex probe cables are disconnected. 
o The sensor is broken. 
o The system goes into large-scale oscillations. 
o The keys Bridge Comp, Operate Res, or Res Meas are seleaed 

on the front panel of the system. 
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Model 158 Master Cabinet 

Models 158 and 159 
Power Supplies 

7 Specifications 

TABLE 11. SpedOcatlons of the MOOR 158 Master Cabinet 
number of channels -4 (allows control of 

test signal spedflcatlons 
type of signal 
frequency r1,. 
amplitude range 

d isplay specifiCations 
number o( digits 
resolution 
accuracy 
sample rate 
time-constant accuracy 
temperature stability, typical 

output impedance 

accessories 
lS-232 cable 
RG 58MJ output cable 

TABLE 12. Voltages supplied by the 
MODELS 1 sa and 159 cabinets 
voltage current (A) 

+15 0.2 
- 15 0.2 
+7.5 0.25 
-7.5 0.25 
+5 1 
4±15 0.6 
10 referenced 

up 10 16 channels) 

square wave 
O.J to 30kHz 
0 to -4.5 volts 

41/J 
1 mV 
±2 digits 
2.5 rNdingls 
20% 
40ppm 

100ohm 

6ft (1.8 m) 
6ft (1.8 m) 

power(W) 

3 
3 
1.9 
1.9 
5 
36 
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Instrument identification 

(221 Bac:lc label or the 
master ~nd slave cabinets 

TABU: 13. Specifications d the MOOO. 15'9 Slave ubinet 
maximum DC output power, 

continuous 51 W 

power requirements, nomiN I 

weight (depending on number 
of channels) 

dimensions (l.WHJ 

envlronmeniJI mndiliom 
openting temperature 
opentlng altitude 
storage temperatlne 
altitude 

MOOEl. 1 59 ooly 

100, 120,220, or 2<40 V 
+5 10 10% 
SOto60 Hz 
100VA (maxl 

12.25 to 16.8 kg 
1.27 to 37 lb) 

<483 x 281 x178 mm (19 x 15 x 7 in.) 

0 toSO"C 
<4600 m (15.000 (t) 
-40to 1s·c 
7620 m (25,000 fU 

deuchable power cord 
mounting screws for rack mounting 
(.4 - no. 121-2<4 x 1 in.) 
1yatem IIUIJUc::tlon manual 

ribbon-able oonnector fo r slave cabinets 

The serial number i.s on the back panel (see figure 22) on both models. 
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Model 1 SO Anemometer TABLE 14. Speclflatlons of the MOOEL tso Anemometer 
amplifier 

typical input voltage noise 

typical equivalent input drift 
5:1 bridge 
1:1 bridge 

maximum oommon mode 
input voltage 
1:1 bridge position 
standard and HI-Pwr bridge 

positions 

output impedance 
(resistance In series with output) 

output voltage range 

IN.ldmum bridge current 

amplifter gain 

environmental oondltlons 

operating temperature 

operating altitude 

storage temperature 

storage or shipping altitude 

accessories 
2 • RG 58MJ probe able 
1 • RG 58MJ output cable 
1 • ~mall screwdriver 
2 • shorting probes 
1 • set of 2 Allen wrenches 

(for knobs) 
_1 _. hardware pacbge when 

the Model 150 is 
purdwed ~rately 
2. knobs 
1 -knob 
2 • no. 6 Phillips-head 

screws 

identification 

SPECifiO. TIONS 

1 :1 bridge position: 1.85 nV/..JHz 
standard and HI Pwr bridge 
position: 2.5 nV -1Hz 

o.Js v.vrc 
o.6 v.vrc 

6V 

10V 

50 ohm 

0 to 12 v 

1.2A 

>1 X 1o' 

o to 5o·c 

4600 m (15,000 ftl 

-40 to 7S"C 

7620 m (25,000 ftJ 

4.57 m (15ft) 
1.83 m (6ft) 

'~• ln. 
111 ln. 

The serial number for the MOOO. tso is on 
the bade-panel of the module. 
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Bridge positions 

Model157 Signal 
Conditioner 

70 

TA.BLE 15. Resistances of the fourtwidrpo!11ions 

bridge resistor COl 
redstJnce me~1ure (.0) 

operate resisunce r.1nge 
st.lfleb rd 1 
st.ln<brd 2 
hi~ 
1:1 

10 
10 
2 
20 

(upper limit • the value- Cable Res) 

3- 19.999 
2~99.99 
3-19.999 
3-20 

Resistance measure accuracy (15-ft probe cable): 

TABLE 16. Typial repeatability of the 
bridge positions 

bridge position 
stan<Urd 1 
st.andud 2 
hlj?OWer 

typal 
repe.alabillty (Q) 

0 .002 
0 .002 
0 .002 

Operating current used for resistance measure (8W probe.): 
Standard 1 and Standard 2 bridges: 120 I1A 
Hi-Pwr bridge: 220 J.lA 
Operating resistance accuracy (1 S-ft probe cable): 

TABLE 17. Accuracy 1nd range of the bridge positions 
typical 
~t.ability (0) bridge position 

standard 1 
standard 2 
hi-power 

range (W) 

3 to 19.999 
20 to 99.99 

3 to 19.999 

±().002 
±0.002 
:t0.002 

Frequency response with 4-miaometer tungsten wire: 

standard bridge 1 ISO kHz (DC) 
1 :1 bridge 450 kHz (DC) 

TABLE 18. Specifications of the MODEL 1S7 Slgo.l Conditioner 
in~ 

voltage range 

imped.anee 

±12 v 
100 

typic.al equivalent input drift gain (DC) gain (Ac) 

typal equiv.1lent 
input noise 

CHAPTER7 

1 so .,.vrc 
100 lo.,.vrc 

1 2o v.vrc 
100 sv.vrc 

35 nWHz "' SIN volt.age r1tio of 80 dB (b.lndwiclh: 
0-10 kHz; gain: 1 00) . .All other ranges exceed an 
80-dB sign11-to-nolse ratio. 

(continued) 
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TABU 18. Specifications o( the M006. 1S7 SigN I Conditioner (continued) 
if1>Ut C0\4)Iing OC or 0.1, 3, .net 10Hz. higtl~ fiker positions 

•c:cuncy 10% 
filter roll-off 6 dBiocuve 

offset (DC coupling only) 
range 
•ccuracy 
number of settings 

gain (AC or DC coupling) 
range 
accuracy 
number of settings 

filter (low-pass) 
range 
fiker ron-off 
• ccuracy of cut-off 

frequencies 
number of settings 

output 
voltage range: tSV 
impedance: 100 ohms 

frequency response 

typical power consumption 

dimensions (HWO) 

weight 

environmental conditions 
operating temperature 
operating altitude 

siOrage temperature 
storage or shipplog 

altitude 

accessories 

0-9 V (1-volt Increments) 
0.15% 
10 

1- 900 (mantissa: 1-9; exponent: 0-2) 
0.15% 
27 

1 Hz-500 kHz (m.ntisu: 1- 9; exponent: 0-5) 
18d8/octaw 

gain 
X1 
X10 
X100 
X900 
1W 

127 x 38 x 346 mm (5 x 1.5 xl3.6 in.) 

0._. 25 k8 (15 oz.) 

o·c roso·c 
_.600 meters (1 5,000 feet) 
_..o·c to 1s·c 

7620 meters (25,000 feet) 

1 - 1.83 meEr (6 ft) RG 58A/U output cable 
1 - turdware package when Modell 57 Is purchased sepantely 

(2~. 6 screws) 

identification 

SPECIFICA nONS 

The serial number of the MOOa1S7 is on the 
module's b. de panel. 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


