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Abstract

The pump operator on afire truck has visibility only to the output pressure from the pump - not to
the actual delivered water pressure at the nozzle being used to fight the fire. And often thereisfire
apparatus and burning structures between the firefighters and the pump panel, so the pump operator
usually cannot even see the nozzle. Using various heuristics, experience, and guesswork, the output
pressure from the pump is set such that the proper nozzle pressure is available at the end of the hoseline.
Hose length and diameter, elevation in a structure of the fire attack, kinks and other perturbations of the
hose lines, and many other factors may result in the nozzle pressure being very different from what is
intended. Incorrect pressure may result in reduced nozzle functionality at best, or insufficient water
delivery to fight the fire and protect the firefighter at worst. Sometimes even the correct pressure can be a
problem. A fully charged handline can be difficult to handle. Controlling a hoseline with up to 200psi of
water in avery hot, smoky, often very dark environment with an airtank on your back and other tools to
keep track of can be problematic. It iseasy to slip and lose control of the handline, which, if fully
charged and open, will flail about dangerously. And again, the pump operator may not even realize that
thereisa problem at the other end of the hose. The NozzleMon can help!

NozzleMon monitors both the nozzle pressure and the relative motion of the nozzle (which may
indicate whether the firefighters at the end of the hose are in control of the nozzle) and relays that
information back to the pump operator or the officer in charge of the water supply. The implementation
utilizes the Freescale ZigBee Family Evaluation Board (EVB) as the controller in the Pump Panel Unit
(PPU), receiving and displaying the nozzle data and a Sensor Application Reference Design (SARD)
board as the nozzle processor. Pressure sensing is done with an MPXH6400 Integrated Silicon Pressure
Sensor (which replaced the MPXM2010GS on the breakaway board) and position sensing is done using
the XY (MMA6261Q) and Z (MMA1260D) accelerometers on the SARD. Even after substituting the
MPXH6400 for the MPXM201GS, a mechanical transducer to scale the pressure down and isolate the
water from the transducer was required.

The Pump Panel Unit (PPU) includes an 2 line, 24 character LCD for pressure readings and
messages as well as an ultra-bright red LED for problem indications, alarge pushbutton for indicating a
"set pressure’, and atoggle switch to turn on power. The PPU will poll the nozzle for data continuoudly,
updating its displays with every successful reception. The LCD will normally display the latest
(instantaneous) pressure reading (first line) as well as the average of the previous 16 readings (second
line). If the pump operator presses the red button, the current average pressure becomes the "set pressure”
(SP). If the average goes more than 10 psi above or below the SP, a notice ("Pressure out of range.") will
appear on thefirst line of the LCD and the bright red LED will light. These error indications will remain
until the average returns to the SP range or the red button is pressed again, which clearsthe SP. Other
messages that may appear on thefirst line include: "No signal from nozzle!" and "Nozzle out of control!"
- each is aso accompanied by the illumination of the red LED. NozzleMon has no audible output since
the pump operator's environment is aready very noisy.
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NozzleMon system block diagram
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