Appendix G

In order to clarify the language in the proposed amendment regarding additional specification requirements on the NCHS, the following definitions and diagram are offered.
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Acoustic TOA or DOA sensor intrinsic to vendor design


Fast response, air temperature sensor:  T(t)

     Fast response, 2 or 3 axis wind anemometer: V(t), ((t) or Vx(t), Vy(t),Vz(t)




Acceptance Testing Criteria

The following definition of terms and procedures is intended to clarify, expand, and enhance the government’s definition of acceptance testing procedures:

In order to pass any single acceptance test, in the presence of expected potential adversities that represent all operational, environmental conditions, the following conditions must be met:

1. The wind, temperature, wind gradient, and temperature gradient shall be monitored before and after a firing volley in accordance with the diagram above.  The monitoring measurements shall be made within a few minutes before and after the firing volley.  This time should be as short as possible consistent with the time required to set up or lower the recording devices at a downrange target. This implies that the monitoring equipment must be capable of continuously recording the data as a function of time and that the instrument time line be synchronized with the master system time. How the monitoring is to be conducted is described below, with reference to the drawing above.

2. The firing volley must include large caliber rounds as required, must include both normal and oblique angles of incidence as per required, and must be distributed over all of the target plane.  

3. The peak wind velocity, as measured with the vector anemometer at station 3, shall not be more than 35 mph regardless of direction.  The mean wind velocity and direction shall be monitored for information purposes.  The mean wind velocity and direction is defined at the average between the “instantaneous mean” just before and just after the firing volley.
4. Instantaneous mean wind velocity is defined as the running 5 second average of the fast response anemometer readings.  Wind velocity is defined, as the conventional magnitude of the vector sum of the three Cartesian components.  Wind direction is defined similarly, for example by computing the three direction cosines of the instantaneous mean.  Enhanced procedural definitions of these terms can be provided by the government when needed. The actual anemometer readings shall be recorded in all recordable channels, prior to averaging, and made available to the government for analysis if necessary.

5. The mean wind gradient, in the lowest 1 meter between stations 1 and 2 (as shown in the diagram) shall be similarly monitored.  The horizontal gradient is defined as the difference between the horizontal component of velocity at station 2 and that of station 1, divided by the distance, 1 meter.  The vertical gradient is defined as the difference between the vertical components of velocity divided by the distance, 2 meters. Gradient data shall be recorded and made available to the government for analysis if necessary
6. Any of the mean gradient components, as described above, shall be up to, but not necessarily exceeding a value 12 mph per meter

7. The mean temperature, as measured at station 3, shall be between 0F and 120F as required in the operational temperature specification.  The mean temperature is defined similarly as for wind, as the difference between the instantaneous mean just before and just after the test volley.  The instantaneous mean, defined as for wind, is a 10 second average of the fast response thermo-sensor readings.  As in wind above, the data shall be taken within a few minutes before and a few minutes after the test volley.  The test volley shall include the span of caliber rounds, angles of incidence, and distribution over the target plane, as in the wind discussions above.

8. The mean temperature gradient, in the lowest 1 meter between stations 1 and 2 (as shown in the diagram) shall be monitored and measured.  The mean temperature gradient is defined as the difference in mean temperature between station 2 and station 1.  This gradient shall be up to, but not necessarily exceed, 18 deg F per meter.

9. For any single acceptance test, the accuracy of the NCHS shall be monitored by comparing the recorded / measured hit coordinates with the true hit coordinates as measured on the target itself.  This is the same procedure as already used.  To pass the acceptance test, the number of rounds that come within the miss distance requirement (as specified at time of award) shall be 97% or more.

10. In order to assure confidence that the NCHS can meet required accuracy conditions over the full range of adverse operating conditions, it would be necessary that the acceptance tests span the possibilities of exposure to the requirements above.  Tests under benign conditions, with wind, temperature and/or their respect gradients less than the specifications above, or with rounds of limited caliber size, or angles of incidence that do not span the obliquity requirements, will be scored as benign performance records, but may not be considered as passing the full range of specifications required by the Army.
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