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Development the Local Sky-plunged Fireball
By

Somkid Promma, Prasan Juengyusook, Renu Theprakarn and Dumrongde;j Theprakarn1

Abstract

The study on method for making river to air plunged fireball was conducted in order to
produce unexpected objects similar to Bang Fai Payanak (BFP). The research and development
was done using the available knowledge of local northern firework production and the modern
firework technology. The scientific and statistical methodologies were used to identify such a
possible ways that lead the development successfully. The measurement of qualitative and
quantitative achievements was done utilizing score judging from group of the well-trained and
standardized persons. Consequently, the research results was shown to those who have seen BFP
and collected the recommendations for the final product development.

The study was done with some high potential local firework which are not seen in the
present practice A. long tail rocket-like firework, B. elastic shooting star, C. cylinder with rod
holder firework (CRH) which was modified from the dead northern firework named Wor, and D.
star shooting. It was found that the cylindrical shape with rod holder, made from PVC tube and
potassium nitrate-carbon propellant, met the required properties; air bubble-like floating
movement, red-orange color flame, non peak movement, non tail and smoke, and low noise. The
principle of CRH is a rotational movement firework, which is powered by a non-vertical (60 —70
degree from horizontal line) thrust.

The composition of the particular propellant for CRH is based on potassium nitrate and
light charcoal.  The addition of strontium nitrate improved the red color flame significantly.
The combination of 1,000: 300:100 potassium nitrate, charcoal and strontium nitrate was
grounded together into a fine powder prior to use, and no special pre-treatment of potassium

nitrate as dissolving in hot water is necessary.

Keyword: fireball, river to air plunging, production , local method

: Chiang Mai Livestock Research and Breeding Center, 1 moo 13 Amnuey-Yotha rd. Yuwha,

Sunpatong, Chiang Mai 50120



It was found that adding sulfur in the propellant increase fireball tail. Sulfur is ,therefore,
not necessary for the CRH propellant. The adding of local whisky and lime water to get moist
propellant supported better fire ball quality (more red color flame, increase air bubble-like
movement and reduction the moving sound ) than the dried.

Source of charcoal from different woods gave similar result on the quality of fireball .
Among 4 woods, Kratin seemed to be superior to Mango Chumcha and Peka. However, method
of charcoal preparation is more important. The tree should be cut at the required stage (less than
2.5 cm diameter stem) and dried before burning. The burning in pan-like shape container gave a
good charcoal. Level of charcoal at 300 g/1 kg potassium nitrate showed better results than 250
and 400 g. Increasing charcoal level generated more flame tail, less flame diameter and less flame
red color.

The distance of ignition affected the sound score. It was found that distance between
400-600 meters was not sufficient to minimize sound hearing. However, at 1,000 meter away, the
moving sound was not heard. The regression analysis of the data showed that the minimum sound
unhearing distance was 850 meter.  More sound reduction was seen when increase the diameter
of the thrust hole. The diameter at 1/3-1/3.2 time of container diameter ((I)) reduced sound
significantly. The additional exhaust gas hole made at the container side assisted the sound
reduction, and the diameter was 1/9(|). Comparing with different sizes of container, the small (2.2
cm diameter) gave the best results.

Equipment for producing CRH were developed. The edge runner mill grinder was used
for grinding the propellant materials, and the effective capacity was at 1.4 kg/h. The compaction
of the propellant into containers with 2-ways electrical hydraulic equipment gave the best result
when the oil pressure was set at 700 Ib/in’. More pieces of CRH can be produced in one
compaction, 8 for small, 6 for medium and 3 for large. Weight of propellant packed at 2.64 g/cm3
found to be 18.1, 26.5 and 50.9 g, respectively. Moreover, tool for supporting the electric drill
made from C-shape steel with adjustable angle and movement direction, gave more accurate
work than those done only by hand.

The experiment on appropriate ignition levels was carried out and found that the ignition
of CRH at water surface level gave better score in water surface spring up property than those
ignited at above water levels. However, the ignition at water level is easily detectable due to the
reflect of light to water surface. The hiding of fuse ignition using used infant milk powder can or

plastic water containers was tested. It was found that, when leaving the hiding tools float on



water, medium size used milk powder could give a good results for the single shoot CRH, and the
large size plastic container showed a good results for multi shooting (4-9 CRH/container).
Nevertheless, the 15 minutes delay of the ignition fuse by the green color commercial firework
fuse attached with 4 cm mosquito incense, supported the good results

The attitude of those who have seen BFP is important for the final development of CRH.
Almost the show participants accepted that the experimental fireballs (EF) were partly similar to
the BFP. However, some weak points of the EF are recommended as the sudden burn off at final
stage, the detectable smoke, the large flame diameter, the non-blurred and non-paled flame, and
the non-slowly disappearance at the end. The most important recommendation among others is the
spring up from under water

The final solution for approaching the effective method for production the sky-plunged
fireball (SPF), which can produce locally was periodically discovered. The correction of sudden
burn off problem was done by placing a compacted wood clay layer between the propellant and
the container wall, or replacement of the PVC container with the aluminium (Al) cylinder
container. The addition of manganese dioxide in the propellant at the ratio of 100 g/ 1 kg
potassium nitrate reduced the smoke and the moving sound. It could increase the blur-paled flame
at significant level. The AI-SPF contains 16.3 g of propellant, which is packed by hand at 2.04
g/cmS, using a hammer. Cost of production of AI-SPF found to be 7.36 Baht/piece. The Al-SPF
which were tested in the festival showed the undetectable noise, even the distance was only 100
meter.

The way to shoot the fireball from under water is discovered. The SPF should be placed
12 cm under water and being ignited by the water resistant fuse. The floating plate made from a
piece of future board, 225 cm’ area/l SPF , was used to support the shooting part that laying under
water. The delayed fuse made from the green firework fuse (30-100 cm length) that covered by
the used saline tube, and attached with the mosquito incense. The penetration of water into the
SPF is protected by fixing the fuse to the exhaust hole tightly, and sealed with melted paraffin.
The test of under water spring off showed that 100% of the fireball was dramatically sprung off
from water and the position was unexpected. The SPF can be shoot by individually or by multiple,

using bamboo cylinder or large plastic container, respectively.
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