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Verification of the Hydraulic Ventilation Nozzle (COBRA) (No.4)
— Verification of Ventilation Effects of Different Input Pressures —

Hiroyuki Shimizu, Masakatsu Matsuhana, Ikuma Takeda, and Natsuhiko Hara

Abstract

The input pressure of the hydraulic ventilation nozzle recommended by the manufacturer is 0.7 MPa, but
the effect on ventilation at an input pressure below the recommended pressure has not been verified. In this
experiment, the ventilation rate (air intake volume) was measured at a normal temperature to determine the
ventilation effect when the hydraulic ventilation nozzle is used at less than the recommended pressure.

As a result, it was confirmed that under normal temperatures, as the input pressure to the hydraulic
ventilation nozzle decreases, the air velocity (air intake volume) associated with the exhaust of the hydraulic
ventilation nozzle decreases, and a difference in ventilation effectiveness of more than one blower-exhaust fan

(1.0 m'/s) occurs at both high and low input pressures.
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Verification of the Hydraulic Ventilation Nozzle (COBRA) (No.5)
— Ventilation Effectiveness When Set Away from the Opening —

Hiroyuki Shimizu and Yusaku Ono

Abstract

The basic concept of using a hydraulic ventilation nozzle is to set it at an arbitrary opening with the
main nozzle inside the room. However, if, with various obstacles to firefighting present, ventilation efficacy
can be anticipated even when the nozzle is not set directly at the opening but is instead distanced from it, the
range of use of the hydraulic ventilation nozzle can be expanded. Therefore, the purpose of this study was to
determine the ventilation efficacy and the maximum use distance of the hydraulic ventilation nozzle when the
nozzle is set in the smoke exhaust direction at a distance from the opening.

As a result, by setting the nozzle at a distance parallel to the center axis of the opening and at a spray
angle of 110° (at maximum), it was confirmed that ventilation is effective up to a distance of 1,800 mm.

Further, ventilation efficacy will be reduced by at least one blower-exhaust fan (1.0 m*/s) compared to

having the ventilation nozzle set at the opening.
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Verification of the Hydraulic Ventilation Nozzle (COBRA) (No.6)
— Ventilation Effectiveness When an Adjacent Building Wall is Located
Near the Exhaust Side —

Hiroyuki Shimizu and Taizo Hamanaka

Abstract

By setting a hydraulic ventilation nozzle at an arbitrary opening and discharging water from the main nozzle
in the outdoor direction, hot indoor gases (including smoke) are evacuated outside. There were concerns about
disadvantages such as reduced ventilation capacity if there was an adjacent building or similar obstacle near the
exhaust side. Therefore, in this experiment, several tests were conducted to understand the effect on ventilation
effectiveness when there is an adjacent building wall in the immediate vicinity of the exhaust side of the hydraulic
ventilation nozzle.

As aresult, it was confirmed that the air intake (ventilation effectiveness) does not decrease significantly due

to a nearby wall when the distance from the wall is more than 1 m, which is the typical distance between buildings.
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Verification of the Hydraulic Ventilation Nozzle (COBRA) (No.7)
— Ventilation Effect When Two Nozzles Are Used —

Hiroyuki Shimizu and Masahiro Arashida

Abstract

As of September 2022, hydraulic ventilation nozzles at the Sapporo City Fire Bureau have been operated
on a trial basis by six fire units, and although it is possible that more than one unit testing the hydraulic ventilation
nozzle may be mobilized, a test to verify the use of multiple hydraulic ventilation nozzles has not been conducted.
In this experiment, the ventilation volume (air intake volume) was measured at normal temperature conditions to
understand the indoor ventilation effect when two hydraulic ventilation nozzles are used.

The results confirmed that under all conditions, the use of two hydraulic ventilation nozzles increased the
amount of ventilation compared to a single hydraulic ventilation nozzle. Regarding the setting position, we
confirmed that setting the nozzles on the same surface tended to increase ventilation compared to setting one on

the L-shaped surface or on the opposite side.
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Battery Performance Verification of the Information-Gathering Drone "SOTEN"
During Snowy and Cold Weather Periods

Tkuma Takeda, Kenichi Kawashima, Nobuhiro Yamada,

Takatoshi Takemura, Hayato Nakamura, and Kakeru Sasaki

Abstract

The battery performance of drones in snowy and cold regions has already been verified using drones
manufactured by DJI, but the performance of the domestically manufactured drone SOTEN made by ACSL Co.
(hereinafter referred to as "SOTEN") in information gathering activities has not yet been verified. Therefore, it
was decided to conduct several tests, as it is necessary to fully understand the characteristics of the battery in order
to examine SOTEN’s applications.

As a result of these tests, no significant differences were observed when comparing SOTEN’s potential
flight time in each temperature environment (-3°C, 3°C, and 11°C). In another test, the battery was left at -20°C
for one hour and then checked to see whether or not it could be turned on. The battery could not be turned on or
used to fly immediately after being cooled, but after being left at room temperature (approx. 20°C) for 15 minutes
for batteries installed in the drones and 10 minutes for those not installed, the drones could be turned on and flown,

and no abnormalities such as extremely low remaining power were observed.
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xR HHEHRIDOS4 TS UERRER (R
RT (min) =g/ —8E | CAS FE
0. 650 Ethyl ether 90 000060—-29-7
7. 008 Propyleneglycol monoleate 83 1000132-46-8
7.382 Capsaicin 94 000404-86—4
7. 476 cis—13, 16-Docasadienoic acid 83 007370-49-2
7.632 9, 12-Octadecadienoic acid (Z,7)-, 2-hydroxy-1-(hydroxymethyl)ethyl ester 92 003443-82-1
7. 851 9, 12-Octadecadienoic acid (Z,7)-, 2,3-dihydroxypropyl ester 83 002277-28-3

SHEBNT E IR y & B 2 DD ILEW)

7 N VA YR
TIC:20220812-03 # Y70V 2.D¥data.m s
0.640 3.793 7 7.632
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t LA ME o Teas ,,5.926 I
1.00 2.00 300 4.0 5.00 6.00 700  8.b0  9.d0
B R -->
X4 #mHEE2DTIC
=2 HER2ODTM4 T IVRELRE (k)

RT (min) {b&4 —&&K | CAS BE
0. 640 Ethyl ether 91 000060-29-7
1.712 Propylene Glycol 90 000057-55-6
1. 951 Propylene Glycol 83 000057-55-6
3. 054 Ethanol, 2,2 —oxybis- 83 000111-46-6
3. 220 Glycerin 83 000056-81-5
3.793 Ethanol, 1-(2-butoxyethoxy)- 91 054446-78-5
4. 271 Ethanol, 2-(2-butoxyethoxy)—, acetate 90 000124-17-4
4. 625 Ethanol, 2-[2-(2-butoxyethoxy)ethoxy]- 91 000143-22-6
5. 926 Hexadecanoic acid, methyl ester 87 000112-39-0
6. 009 n-Hexadecanoic acid 95 000057-10-3
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6. 446 9, 12-Octadecadienoic acid (Z,7)- 98 000060—33-3
7.102 9-Octadecenal, (Z)- 95 002423-10-1
7. 185 Glycidyl oleate 99 1000383-37-7
7. 258 Hexadecanoic acid, 2-hydroxy-1-(hydroxymethyl)ethyl ester 91 023470-00-0
7. 383 Capsaicin 96 000404-86—4
7. 435 Dihydrocapsaicin 99 019408-84-5
7.632 9-Octadecenoic acid (Z)-, 2-hydroxy—1-(hydroxymethyl)ethyl ester 99 003443-84-3
SHEEN T IR & B 2 G DILEY
7R U T X
TIC:20220812-04 $# Y7L 3.D¥data.m s
0.640 3.064 4.053
900000
800000
700000
6.956
600000
500000
2.804
400000
3.460
300000 2.731 ‘ 6.446
200000 2_53“ ‘ 3 4\13R.84 174
100000 AL “ I_?‘s.#a”o‘
3.189 6.009 7.372
T T \{“!‘f\MA\ “J\L’ T T T T
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00
B R - ->
X5 #mH&E3IDTIC
&3 WMHERIDSA TS VRRER (k)
RT (min) {b&4 — R CAS &
0. 640 Ethyl ether 91 000060-29-7
2.533 (1R)-2, 6, 6-Trimethylbicyclo[3. 1. 1]hept—2—ene 97 007785-70-8
2.731 Bicyclo[3. 1. 0Jhexane, 4-methylene—1-(1-methylethyl)— 94 003387-41-5
2. 804 . beta. -Myrcene 93 000123-35-3
3. 064 D-Limonene 99 005989-27-5
3. 189 1-Octanol 80 000111-87-5
3.418 2-Cyclohexen—1-o0l, 1-methyl-4-(l-methylethenyl)-, trans— 95 007212-40-0
3. 460 Limonene oxide, cis— 91 013837-75-7
3.730 2-Cyclohexen—1-o0l, 3-methyl—6-(1-methylethenyl)- 91 000491-05-4
3. 845 Carveol 91 000099-48-9
4. 053 Acetophenone, 2-chloro— 90 000532-27-4
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6. 009 n-Hexadecanoic acid 93 000057-10-3
6. 446 Oleic Acid 99 000112-80-1
6. 956 2H-1-Benzopyran—2-one, 7-(diethylamino)-4-methyl- 98 000091-44-1
7.174 Glycidyl oleate 99 1000383-37-7
7. 372 Capsaicin 96 000404-86-4
SRR I IR ST & B 2 DD LAY
EAPERE
Cees L., 10:20220812-05 427 h4D¥datams 1ase
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AT T

D T TN M N & e Ul ety
B M - >
6 #HAE4DTIC
x4 WHMERIDOSA TS UERRER G
RT (min) =gz —BR CAS &5

0. 640 Ethyl ether 91 000060—-29-7
2.232 Allyl Isothiocyanate 95 000057-06—7
2.284 Allyl Isothiocyanate 91 000057-06—7
6. 009 n-Hexadecanoic acid 99 000057-10-3
6. 092 Hexadecanoic acid, ethyl ester 96 000628-97-7
6. 457 Oleic Acid 98 000112-80-1
6. 509 (E)-9-Octadecenoic acid ethyl ester 99 006114-18-7
6. 561 Octadecanoic acid, ethyl ester 97 000111-61-5
6. 717 1, 9-Tetradecadiene 83 112929-06-3
6. 810 Glycidyl palmitate 90 1000383-37-8
7. 185 9, 12-Octadecadien-1-ol, (Z,7Z)- 80 000506-43-4
7.299 Bis(2-ethylhexyl) phthalate 91 000117-81-7
7. 383 Capsaicin 96 000404-86—4
7. 435 Dihydrocapsaicin 98 019408-84-5
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7.643 9, 12-Octadecadienoic acid (Z,7)-, 2-hydroxy-1-(hydroxymethyl)ethyl ester 87 003443-82-1
8. 527 . gamma. —Tocopherol 99 007616-22-0
9. 277 Campesterol 98 000474-62-4
9. 391 Stigmasterol 99 000083-48-7

SEENT B I LIRS & B 2 B DLED)
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3.761

900000
800000
700000
600000
500000
400000
300000 0.650

200000 [

100000
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27 L 5D¥data.m s

7.39

8.797

3.00 4.

o

T
9.00

M7 &S DTIC

x5 HHRSDFA ITZIVRRER (i)

RT (min) o=yg7Z2 —BR CAS &5
0. 650 Ethyl ether 90 000060—-29-7
2. 981 Ethanol, 2,2 -oxybis- 83 000111-46-6
3. 761 Ethanol, 1-(2-butoxyethoxy)- 91 054446-78-5

6-Hydroxy—4, 4, 7Ta—trimethyl-5, 6, 7, 7Ta—
5. 592 tetrahydrobenzofuran—2 (4H) —one 91 073410-02-3
5. 925 Hexadecanoic acid, methyl ester 91 000112-39-0
6.019 n-Hexadecanoic acid 99 000057-10-3
6. 352 7, 10, 13-Hexadecatrienoic acid, methyl ester 95 056554-30—4
6. 456 9, 12-Octadecadienoic acid (Z,Z)- 97 000060-33-3
6. 498 Acetamide, N-dodecyl- 83 1000406-62-1
7. 185 Cyclododecyne 95 001129-90-4
7.216 Nonivamide 97 002444-46-4
7.299 N- (4-Hydroxy—3-methoxybenzyl) —7-methyloctanamide 97 028789-35—7
7. 393 Capsaicin 96 000404-86—4
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99 019408-84-5

7. 445 Dihydrocapsaicin
98 000059-02-9
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