STRUCTURES TEST LABORATORY DATA ACQUISITION SYSTEM 

MINIMUM SPECIFICATIONS

SYSTEM OVERVIEW

The data acquisition system shall be an off-the-shelf package that includes the software and hardware to setup, acquire, display and record up to 256 channels of syncourous and simultaneous data at selected sampling rates of 1, 10, 100 and 1000 samples per second per channel; one digital output channel; synchronous real time graphical and numerical data display on one server workstation and two network client workstations; post test data analysis with the ability to create ASCII text and Excel data files. The system shall have an A/D converter for each channel with no multiplexing or sample and hold. The system shall be expandable to add an additional 256 channels for future upgrades without affecting performance. Software shall operate on customer provided PC workstations running Microsoft Windows NT 4.0, 2000, or XP. 

Functions such as channel type, name, scaling, units, zero offset, electronic filter setting, sampling rate, gain setting and calibration shall be software selectable for each channel. The digital output signal shall also be software selectable.

Hardware

I. Chassis(s)

a. Shall have a filtered 115 VAC power supply and mount into a standard 19 inch instrument rack. 

b. Each chassis shall be able to support a minimum of 64 channels.

c. Each chassis shall be able to operate independently.

d. Each chassis shall be capable of working as part of a larger system with no fundamental changes in configuration requiring addition of cards, changing of jumpers or address setting,

e. Each chassis shall have a local display and set-up panel allowing all parameters to be viewed or set and channel data to be displayed in volts or engineer units.

f. There should be no limitation to the position of the channel types in the chassis.

g. Maximum allowable rack space for 256 channels is 14” high by 19” wide by 23” deep.

II. Data Transfer Rate

a. Data transfer between the input hardware and customer PC workstations shall be at least 400,000 measurements per second using TCP/IP protocol.

b. Client workstations shall be able to operate at least 150 feet from the server PC. 

III. Input Channels

a. DC Voltage Amplifier

· 216 input channels with 1 microvolt resolution and 0.03% linearity to 0.1 VDC.  

· 24 input channels with 10 microvolt resolution and .03% linearity to 10 VDC. 

· Software selectable channel on/off, sampling rate, measurement units, gain setting, scaling or calibration, and low pass filter setting.

· Temperature stability of 1.5 microvolt/° C RTI, 100 microvolt/° C RTO; 0 to +50° C after 30-minute warm-up.

· Common-mode rejection (dc to 60 Hz), 86 dB typical.

· Common-mode voltage, ±50 V typical


b. Thermocouple Input

· Eight thermocouple input channels, 1 microvolt resolution, 0.03% linearity and software configurable for type K, J, T, E, B, R, and S with built-in cold junction compensation that is programmable over the range of 0 to 140o Fahrenheit. 

· Software selectable channel on/off, sampling rate, measurement units (oF/oC), gain setting, scaling or calibration, and low pass filter setting.

· Temperature stability of 1.5 microvolt/° C RTI, 100 microvolt/° C RTO; 0 to +50° C after 30-minute warm-up.

· Common-mode rejection (dc to 60 Hz), 100 dB typical.

· Common-mode voltage, ±10 V typical

c. The ability to inject an internally derived signal into each channel and  

                   measure the system response.

d. Over sampling or anti alias filtering must be used to ensure that all alias 

      frequencies are reduced by at least 120dB

IV. Output Channels

a. Digital Output

· One digital output channel that is software configurable for high/low or low/high output.

V. Interconnect Cables

a. All cables required to interface chassis to Customer’s PC workstation(s) shall be provided.

VI. Channel Input/Output Connectors

a. Transducer connection shall be direct to the input hardware unless otherwise stated.

b. Connectors for all input/output channels shall be provided.

c. Transducer cable length of up to 200 feet shall be allowed.

Software

The software shall operate on Microsoft Windows 2000, NT 4.0, or XP platforms. At least five working sites shall be available as references. The software must be intuitive and easy to use with most operations being performed with mouse clicks from clear and easy to understand GUI. All hardware functions and connected instrumentation configurations shall be controlled through the software. The software shall be an all-in-one package that is capable of performing instrumentation setup, data acquisition, data display, post process analysis and data archiving.  

I. Instrumentation Setup

a. Parameters such as channel name, sensitivity, zero offset, engineering units, upper and lower warning and abort limits, sampling rate and low pass filter setting shall be programmable for each channel.    

b. The software shall be able to automatically determine the instrumentation hardware configuration. 

c. Errors between instrumentation files and connected instrumentation should result in an error warning to the user.   

d. The software shall allow the operator to configure all voltage input channels as scalable engineering units for deriving strain (u strain), deflection (inch), and pressure (psig/psia).

e. Engineering units shall be selectable from a list or the operator may add a custom four character engineering unit on a per channel basis.

f. Voltage channels may be zeroed individually, all at once or in groups. 

g. Voltage channels may be calibrated individually by entering calibration data into the sensor database, by 1 to 256 channel groups, or by physically applying known values to the sensor and recording the values into the sensor database. 

h. Thermocouple input channels shall be configurable for type K, J, T, E, B, R, and S with built-in cold junction compensation that is programmable over the range of 0 to 140o Fahrenheit. Each channel may be individually selected to be degrees F or C. Curve fit polynomials shall meet NIST ITS-90. 

i. Digital output channels may be setup as a low to high or high to low signal. 

j. The software shall be capable of performing a self-test routine to ensure integrity. 

k. Instrumentation set-up files created and saved on the PC shall be downloadable to the instrumentation.   

l. Any voltage input channel or calculated channel may be assigned to any required database location independent of hardware configuration.

m. The software shall have the capability to derive real time calculated channels from the input channels. These calculations should include extensive stress and strain calculations for rosette’s, polynomial equations, filtering and averaging, max/min, peak-to-peak, mean value as well as algebraic functions.

n. The software shall maintain materials tables with Young’s Modulus and Piosson’s Ratio for all common material. New materials shall be able to be added to the table. 

o. Software configurable 10-step Butterworth digital filters, 5Hz to 500 Hz.  

p. Programmable in engineering units, high and low warning and abort limits for each channel. 

II. Data Acquisition

a. Selectable sampling rates of 1, 10, 100, and 1000 samples per second per channel shall be available.

b. The data file name shall be unique and not able to be written over.

c. The data shall be recorded synchronous across all channels.

d. Data shall be stored in a configurable database with a database manager. The database should have a header with test ID, run ID, date, channel name, engineering unit, and time stamp. The header time stamp information should include all instrument settings or calculation information for the source of the data. It should not be possible to separate the data from its header information during data export or other data handling procedure.

e. Each test should be stored as a project with all related files such as instrument setup and data displays defined and saved as files. It shall be possible to associate test comments to the project file.

f. A test may be stopped or paused and resumed with confirmation warnings required for either action.

g. Once a data acquisition has been stopped a new project file must be created before another acquisition start can be performed.

h. During a test the test data shall be passed in real time to a network of client PC workstations.

i. Up to 512 channels may be selected for display on the Server and each Client Workstation.

j. The Client workstations should have their own dedicated application software for display, analysis, storage, printing and exporting of data.      

III. Real Time Data Display (Server and Clients)

a. Data visualization shall be by display tools that allow for the setup of multiple numerical displays on a page that have selectable 0 - 6 decimal places for each channel, bar graphs, multiple 2D scientific graphs that are configurable as six Y channels Vs time, six Y channels Vs a channel. Graphs shall be able to be displayed individually or as many as four per screen. Automatic and user X-Y scaling shall be available.  

b. All graphical objects should be easy to configure and incorporate features such as Drag and Drop, Zoom and Autoscale along with color selections and simple assignment of legends and labels. Grouping of objects and multiple page capability is required.

c. Constructed pages may be saved to a file including data sources for the objects. 

d. Data displays shall update at a minimum rate of once per second.

e. Numerical displays may be programmed to turn colors when limit and abort conditions occur.

f. The configuration of data displays or selection of pages shall not interrupt the data acquisition. 

IV. Post Process Analysis

a. Data analysis shall provide the capability to average over selected time intervals and time slice data, find max-min points, plot selected channels, perform math, FFT, f(x), f(x,y) and strain gage computations, and curve fits.

b. Data shall be exportable in ASCII, Excel and hardcopy formats.     

V. Training

a. Three days of training shall be provided at the customer’s site. Date To Be Determined.

VI. Documentation

a. Three copies of system hardware, software and operation manuals shall be provided.

VII. Delivery Schedule

a. Negotiable upon award of contract.
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