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Modular Flowmeter Nozzle
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Abstract: Water is widely required in construction sites, restaurants, and household kitchens for various precise
applications. Manual methods such as visual estimation and repeated use of measuring cups are inefficient and
lack accuracy. This report introduces a modular metering nozzle device designed to address these issues. The
device, composed of a connector, solenoid valve, and flow sensor, allows users to monitor and set flow rates
via its display. Its low-power design and universal connector enable versatile operation in diverse
environments, making precise water dispensing easy even outdoors.
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Fig 4. The installation appearance of the product
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2.8.5 AAA 4

2.8.5(A) #EL7T

2.8.5(B) Y7FFH] (AAH] 12,0009/417F = 2001/3)

T8FE TEE= 27H9)
9 Lol WH 47 DC2.7V~4.5V 4500
& A EAA) 1~30 L/min ¥ $] 4000
nlo] 4 27 E & ¢ (PIC/AVR ) 23 8H]E MCU 1000
4-digit 7 AlIZZHE FND HE| 9 =dfoly X3 1400
PCBY-& partlist #%(MOQ 3000) 8808.3
ZJF 14 wiE g/BMS 3.7V/5000mAh, . % 3|2 3000
T AFE Alo] 2~ AVE EehaE 2000
PCB - 800
3= HE partlist ZZ(MOQ 3000) 1000
T 26508.3

2.8.5(C) &7} AA

Table 1. Modular flowmeter Nozzle component cost

ZF A xD7} ;265083 +3000 = 29508.3

33 Al 78 G Ei R A ) &2 T4
SMT(PCB #4) 2|5 SMT %9 - 1000/TH Q] F7t 1000
o]~ =¥ sk Ast, A4 74 200/ 7 x 200 1400
75 HEE 52 #el, 71 QC 2% 200/ 2 x 200 400
R SAE TF-Tew A 13 200/ 1 x 200 200
Sl 3000

Table 2. Modular flowmeter Nozzle retail price

Ao 543 A AAdE arste] A A7k 75,0009 0.2 A sl
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A7F oin] o 2.54uf 744 A7
9 o) 454929/
] &30l & 60.7%
shal-mA-Ee 25 5 B2B AlES BRlo® & A, fAES-HT 6ES rFeiyts 79
AAY Qe 714 o)t}

R

2.85MD) ME AL (=UE 10% 7]5)
FQ oW A FRe Fy x| g

Ll
=
il
_0|L
£
kT
jinss
]
=~
X
il

X
oo
ol
¥
ui

2.8.5FE) =09 A%

T8A Al 4= NG A ot A Fejds &
St gAA 12,000 5CH 6,000CH 4509 ¢
T S44 80,000 ALH 32,000CH 240.04 &
QA Y (EY) 28,000 2CH 5,600CH 4209 <
HO|2 EHE 1,088 20 218CH 1649 &
sY-A0E" 2,000 3CH 600LH 4509 ¢
T3 2,000 204 400CH 3.009 &
=Z AL 7,000 plu| 1,400CH 10502 &
2 132,088 — 46,218LH 34669 ¥
Table 3. Modular Flowmeter Nozzle Revenue forecast
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Hri 46,218t (U E 10%)E 4

30 & e of 3479 9, WjEFolele of
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oF 1729 9 g0l
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Aot Bo] Fdsit. vt s n] 8 9 = ket F 27 FAE2 9F 6,000%

FGSY, obehd TS Ba wgH PHe ArSEAE, 27 FAuGEIY 2 T3
g E2FD AP 18 A EAE 10% 71F oF 179 9 FE £oloe 94T & A Aom B4
Auk ol WEH, mPH, 27 FAUAN BE 3ed ned Avelode s Beata, Agyel &
23 Fuge welFt
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©
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Fig 13. Experimental Result of 2L Automatic Dispensing
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o] W% p=1000kg/m*= 7}4

=
=

2k A P=750,000 Pa,

=
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o}
H

HA

1.96 X 10~ *m? S

=0.0158m

d = 15.8mm

W=

7E, FEHQ=vA4~387x1.96x10*

456 I/min ©| t}.

7.6L/s

ol AN Y oUA7F AR F5 YA =

=

H

~ 38.7m/s

2X750,000
1000

¥

_ \/QAP
p

Umax
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whebA] o g Hel f45(V)

Q=AX V=1.767Tx10 *x38.73 = 6.84 <10 *m’/s=6.84 L/ s
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d _ 1000kg/m’ x 38. % 0.01
_ pVd__ 1000kg/m 38_§m/s 0.015m _ re0 500 > 4000
M 1 <10 °Pa/s

F(Re > 4000), WetA] fre5S & GF AdEjolm, o] 2 Qg wpa 9 &4 o] F o=

2
o
B = R\

Al
F us 42 WA pHsel A A8 BRAAE BhsA ST Aee vl

EAAHE AAREoA Ht 27 pA (0.027 mA) & AHEH, AU Li-ion 3.7 V / 5000 mAh (5
Ah) HIE ] E ARESTE 2 doA e AAWE vaEet AAYE 1y 5 AR Uro] wiEY
S AA S v s

352 MR EFE

=5 A2(20-25 °C)

ot AR 4@ TA 48

AR &% 7, A A BE A AR E R

A S W9l 1-3 % / month (2, ¥Ht Li-ion)

333 AAEA v (0] EA))

e e 2 AF-83F dA ez Addin

T2 Y-

gk Al 77169, °F 21d o]t}
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5000
t= 0.0—27_ 185, 185h

: ZhgFe] vlE|she A ]ET%/monthr%/)

ms + [miscv (jeff — 77(/6 ( 00 — 5000mAh)

AARAES A& A Rd 2 FH) o L5 C()e 12 AP A A
=— 1 —kC

= e o7 ke E AAEAE 25

__11’1(1_7‘) -1
k= 30 X 24 h]

= T

ot

AnzA . I, =2TpA, C, =5000mAh, k=—In(1—7r)/720n" "

HARE 27 pA) 715 ol F£9-& <F 211 dolu, AALH(1-3 %/month), BZ 3] 2 -gl=dolE 7]
AR, TE2&%F A3H(n=08-0.9)F FAl° vt w4 o m=d A 7|t 8- °F 1.9-62 &
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2 AAEY. o= d v 7dk
7] saEe] 4% wedo] W o,
N (RESY) B AHWH, : §
0.90 1% 20 pA 3 uA
0.85 2% 50 pA 5 pA
0.80 3% 100 pA 15 pA

Table 4. Battery Lifetime Calculation Results

A% 238 2 3% 49

Tinise

5 pA

10 pA

20 pA

ILDL

55 pA

92 pA

162 pA

ol&A win & AAF EATE UEhH, Als 1 S Al A

+3 tend (S =
ol
=)

6.23d (2274 YY)

338 H (1234 )

1.93 & (704 )

Fig 15. Product PCB photo

- 24 -



Fig 14 & 3] HF AlFe] =¥ $4=d
Fig 162 S8l A% A4 742 & & 5 Ao /%
A T e gl o R =o

E& & o 903l PCB ARRISL Fig 15, W% 7% R5<
AlA, Edieol= HAEE, el S2 5 9

e
=

(A) ®)
1 -Ael-Ao-EHe] AR ootk WA §F AN fAe) 58
Nz waach ANA YT F

o)% Hx SR

Coodzomngs Bd A% e A7 I 34 A5k A4 U QWS A9 B A
S WEE QAW Ads BaE waEs BAT ¢ AN, Ao Fossh f% Aole] 43 4
#eAE 93 AZAAL Fig 139 AL FFol A e WAE, Fig 179 B F3o] B wel
Bng wolFr,

H

o] Hx 25 mho]H(PICI6F15354) 0.2 Fd s m, %*E s £y Ao A Ae w4
=
1

Aol AT ol & dAsty] 3 & AAdAE Y5 JEHE 7§k Ay F2E EYSSith S,
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Operation Principle Flowchart

Flow Sensor External Interrupt Solenoid Latch Valve FND Display
(Pulse Output) (PIC16F15354) (Open/Close Control) (0~9999L Output)

Fig 18. Operation principle flowchart

olF¢] AL Fig 18 o2 YEhld, A 4 — mholf A2l - Edlmol= #HAH
= gedc meby A% Az AY, edzsax By, aen 35 9
_{751 /\1547& l-:g];ﬂ :7{2 ;q]%'ﬂo}u:] B /\]/\Eﬂ/] o]—ﬂ/ﬂl} /\LQ__;;]_ ]—-‘g— g% %/\]oﬂ

34 Fdd 9 Jdlay

AA, wE N SY TEOR A9 AL} gl BANNE Yo AT £ Ak ol
A4 @Y, 5, 015 AA B JIE AF] A olele AP PR 5 dvke guE AR

o,

A, AU 8P AFol bt oIl BE 2N AAZE 4wy 9 g
0% Aelq 5 glol, FA-AMT- AER B UiE B A B30 AHstso] k.

A, A8 5 e Aol s AEasle 449 4ol 918k D ElFdlol el
o] MARIE A AT 5 Qom, BZdx /5 BE & A4 2YPOR Y GRS =

o
d 5 Stk

g, A e Ae Fustedh §3 AAsh Sdwols Wy AFow BuY £Y A AF A
tro] o] FolXm], Bt B PuE g B
SAA, FAge] et Alxe ,

CAEA7E BiE] 56% o] AR mixlE Srd = glan, Eo)ET)A
ol 1,200t FEo= gtol g2 73k W] FA= 357 7k s

ILE AAH 9lof, 28%F A= AdatA gt weps Aol
= A sket
o &3] 7] °é°é-u}ﬂl%1 Hgo] Ao Wol 48E 5 Ut
2 EA3 vF oF 35000 9 FEow e FHo|x|
Z7] TX}X}U zxdo] dad AL Apdolth
L_E?

A, wjE e Zidkolebs 54 A1 ARS Al wAl-@e Blgo] A 2D 5 gk

342 7IH &

- 26 -



24 A

te] 7} 8ol sl Xt

U
yul

st 917

70
el
\uAIO
!

0

o}
2}

el
%

AHE AEoFell A

Y s UE =

Ho

o

el
oW

N
piid
A4
ol

strh w

Jo

sol st 7}

o7

of

fite)
o
o
el

)

—_—

o] 7] of

=9

of A=A, WA, DA,

AAlE 7=

]

A

3

[e]

| <

5k, £0.5% ool 2k oA

BRI

F(MCU), FA] B &

e 7o

=

W47 & w2 A

Z

o]EH

| .
a

kA &=

syow, ALgAT} 4

b Ao

ALg AL Q1E o] 2

A

ZH

47+8] THAITITHE FND, $#], LED ¢lt]j#AolH

-
R

NH  FND ‘HE|2

Yoz W

o, 2] Fo] 14(5000 mAh) 7|5 HAH =

3|

By
=

)

A x4 5 ok A4 Mcy, o

s

L
Ak

A2}
il vl g Rte 2 AR &80 7t

2o} <
S| %_73

i

=

Ny

i

A

1=

0

o

bR

pul

O =
T

3

10mL H-=5(—0.5% 2=}

ok
=

I 2L ASAH Al LA S5l

j_AO
B

A4, A

Freh A A A4S AR

Moo X
T R R

X7 e o]

N
~o Hi

B
T B =
ol
5
-

, Ay A] ),
Aol BE A BT Jbs
oW ol Aaolgtes Y EA Fret x

)
2}

% A+

sem)2pe}

et

5]

3

®r
ocA]

1 )

[e]
2
Rs

B

b7 ol

pul

- 27 -



#7|

To mo M
™ K "
N
o o .
ol Nﬁdl
ol 3
m R B
ark IS N_.o
3 &oll
—_
v X
i
a X
; o K
ro <
~
)
= N I
8] KV
o T
~o o
TR
o B
o
dlﬂ.e c._o
N B
~n T
T
Eﬁ_ ° %
.
2
o e
ol 0
Mo — ®
N
oo
,U.rl o
RIp
10 ﬂo
=
oy g o
o B o
T o

—~
10

Bl

Al Absom Faeh abdo] o] FolA #]ie]

al
=~

ol

S EREIREE

S

= A

4

o

o

AAE

Phe Aa

Y
il

il

(1) Goldenberg, A. A. and Bezerghi, A., 1985, "A Preview Approach to Force Control of

Robot Manipulators," Mechanism and Machine Theory, Vol. 20, No. 5, pp. 449~464.

(2) White, F. M., 1974, Viscous Fluid Flow, McGraw-Hill, NewYork, pp. 163~189.

(3) Suh, S. H.,, Choi, Y., Roh, H. W. and Doh, H., 1999, "Flow Analysis in the

Bifurcated Duct with PIV

System and Computer Simulation," Trans. Korean Soc. Mech.

Eng.(B), Vol. 23, No. 1, pp. 123~180.

- 28 -



