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ABSTRACT

To determine if water-jet nozzle moves and water jetting are effective according to the location of the fire, this study
examined the automatic fire-tracking water cannon system and aan indoor hydrant system, such as water jet centered
directivity, water jet range maintainability and water jet shape uniformity. First, an examination to find the center of fire
accurately from this system design showed that the water jet centered test was accurate. Second, the water jet range test
results showed that when water is jetted at the maximum water jet radius, the water jet shows an inaccurate result but
within the allowable tolerance range. Finally, the water-jet shape test result confirmed that there are no problems in setting
the block from the algorithm design.
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Figure 1. Automatic fire-tracking water cannon facility.
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Figure 2. Flow chart of the water jet nozzle and the pump control.
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void NozzlePumpControl(unsigned char cmd)

unsigned short i=0;
if(cnd == ENABLE)

{

NozzleShapeControl(ctrlParam.sprayMode);

ValveOpen(ENABLE);

PumpStirring(ENABLE);

switch (nozzleData.state)

{

case NOZZLE CENTER MODE:
for(i=0

i<ctrlParam.upDownCnt; i++)

{
NozzleControl(NOZZLE _UP_DOWN_MODE,
ctrlParam.vertical Angle);

nozzleData.state =
NOZZLE RIGHT MODE
break;
case NOZZLE RIGHT MODE:
NozzleControl(NOZZLE RIGHT MODE,
ctrlParam.horizontal Angle);
for(i=0;
i<ctrlParam.upDownCnt; i++)

{
NozzleControl(NOZZLE _UP_DOWN_MODE,
ctrlParam.vertical Angle);

nozzleData.state =
NOZZLE LEFT MODE;
break;
case NOZZLE LEFT _MODE:
NozzleControl(NOZZLE LEFT MODE,
ctrlParam.horizontal Angle);
for(i=0
i<ctrlParam.upDownCnt; i++)

{
NozzleControl(NOZZLE _UP_DOWN_MODE,
ctrlParam.vertical Angle);
}

nozzleData.state =
NOZZLE_CENTER _MODE;

break;
default:
break;
}
ValveOpen(DISABLE);

PumpStirring(DISABLE);

}
Figure 3. Water jet and pump control program.

3. M3

RI

.i
—

31 MY =AY u

Ea -t
3.1.1 A& XA

o] Aol A 2] Al g AlLe] 2= Permanent International
Association of Road Congress (PIARC) E.32A4 oA /3 87)
o] gk =2Ed A BA4E F33 ARE R o=
2 & Ao A E VM ske SRS A, A



Table 1. Setting Parameter
# ID Parameter Value Remark
Total Quantity of Number of Networked
1 Device 1~4 RS485 Extinguish Fires
Device
Value of . .
2 Horizontal 0~250 MOdlfy. the Dev1aj[1'on
. of Horizontal Position
Compensation
3 Value of Vertical 0~30 Modify the Deviation
Compensation of Vertical Position
Angle of Vertical
4 gelo ertical 0-30
Elevation
5 | Range of Vertical | o | pefaule 900
Scanning
f ical
¢ | Range of Vertical 1 10 | Default 90°
Rotation
7 | Range of Horizontal | 00 | et 300
Rotation
Hori 1 Initial
8 orizontal Initial 0-250 | Default 3°
Angle
1: i 2: :
9 | Water Jet Mode 1~3 Straight, 2: Spray 3
Wave
a | Angleof Water o 30| Defaule 100
Swing Jet
Ti f
p | Lmes of Water | 100 | Default 15 times
Swing Jet
L. Default Level 2, Level
c UV(I.or.lrr.nng) 1~4 1 is the most
Sensitivity e
Sensitivity
Default Level 2, Level
IR(bositi >
d (p(.)s.lt.lon) 1~4 1 is the most
Sensitivity e
Sensitivity
e Installation Height | 6~30 | Default 10 m

Table 2. Fire Robber & Smoke Quantity

Types of
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Figure 4. Water jet experiments in road tunnel.
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Figure 5. Water jet experiment segmentation.
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Table 3. Water Jet Performance Criteria

Item Water Jet Water Jet Water Jet
Center Range Shape

Tolerance -20~20 cm | -35~35 cm Staget#1~3
Water Jet Radius 25 m/straight
Rate Flow 260 €/min, 0.70 MPa
Opening Pressure 0.35~0.70 MPa
Installation Height 4.8 m
Water Jet Mode Straight, Spray, Wave
Orifice Diameter 13 mm
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Table 4. Directivity of the Water Jet Center Test Result

nin r
Order Re(l'sml?lgw grzessuri Wg:;tejret Criteria
(MPa) (+/em)
1 260 0.70 + 16 Pass
2 259 0.70 - 18 Pass
3 259 0.70 + 17 Pass
4 258 0.68 + 12 Pass
5 260 0.69 + 15 Pass

Table 5. Maintainability of the Water Jet Range Test Result

Order R?Zmi(;w grlz:eslslzﬁ v‘/él:lrtezjret Criteria
(MPa) (+/cm)
1 260 0.70 + 18 Pass
2 260 0.69 + 20 Pass
3 259 0.70 - 12 Pass
4 260 0.70 + 23 Pass
5 258 0.68 + 21 Pass

Table 6. Uniformity of the Water Jet Shape Test Result

nin r
Order R?Eﬁ;m]j:l(;w l?rpeﬁ;surf Wgzenteiet Criteria
(MPa) (+/cm)
1 260 0.70 Straight Pass
2 259 0.70 Spray Pass
3 259 0.70 Wave Pass
4 260 0.69 Straight Pass
5 260 0.70 Spray Pass
6 258 0.68 Wave Pass
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