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Characteristics of Multiplexed Grooved Nozzles
for High Flow Rate Electrospray
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Abstract

The electrospray operated in the cone-jet mode can generate highly charged micro droplets in an almost
uniform size at low flow rates. Therefore, the multiplexing system which can retain the characteristics of the
cone-jet mode is inevitable for the electrospray application. This experiment reports the multiplexed grooved
nozzle system with the extractor. The effects of the grooves and the extractor on the performance of the
electrospray were evaluated through experiments. Using the grooved nozzle, the stable cone-jet mode can be
achieved at the each groove in the grooved mode. Furthermore, the number of nozzles per unit area is
increased by the extractor. The multiplexing density is 12 jets per cm” at 30 mm distance from the nozzle tip
to the ground plate. The multiplexing system for the high flow rate electrospray is realized with the extractor
which can diminish the space charge effect without sacrificing characteristics of the cone-jet mode.
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Fig. 1 Picture of the grooved nozzle tip
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Fig. 2 Schematic diagram of the experimental system
for the multiplexed grooved nozzles
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Fig. 4 Picture of the grooved mode operation

27t F9 s w9 Asr] wEel] Aol
oA AA AAEI FASE Holth olE FR=E
(grooved mode)2} 3ttt H3F Q7L = ALe] Fvhe}
g EFARIE 9AEA fAEs EARE A4S
EREL 7 UE AE A
F Utk FEE=AA AGE U mAFH
7} §43] Bz A 7t & FEHY ‘1'%’4*]%
3 Z R E(super-grooved mode)7} AT} AF F
o] AL A F7} WolAHA AL FAE] 9
3 =F U 8= 3k 4 FEEY IEEE
frgo] Ho] AF Alo] AAH ok & FEA AR
48 (corona discharge)©] HojuhA HAH & dA4do]
AzhEch a2)n A A de dortd 5
AF7F 5438 Agsly wE golA A Z2
Aol Yojuha] BAEHE AL ARG 3]YE
(hissing soundyS W 37t 7] Fo2 PEHE
3] 4 B = (hissing mode)7} WFERA T

Fig. 4 & TR=dAe FHAET g8 BT

!:IEI ;(_]E

-‘.‘iL:l

851

100 -1

80 ~

60

40

Specific Charge[C/m’]

¥
s
—
204 i

T T T T T ¥ T T T
0 10 20 30 40 50 80 70 80 80

Flow Rate[mi/h]

Fig. 5 Specific charge versus flow rate for the grooved
mode

Droplet Size[um]

=)

Jets

Fig. 6 Droplet size at 6 ml/h in individual electrospray
jets for the grooved mode

TFAA Fe Aaet 22 12709 A
01 FAHE AL g 5 o :lam AR
=2 ¥ 79 oA FAHT AAHA
1 f‘%“éﬂ%iv}. =3 P49 3o Yol
AR THE AS ¥ F At

B w i vl

e

A
I
N

2
1]

2

o o
rlm

Froode ¥F AR
gate] Uty 74014
Ax dutdel ZAR

Z7batol ufe} u]@s}%

2

RO
= o
% ot
oft

w
9, o

413 WX 37| EM

FEE AR P04 94
o4 g A9 2
e gL

JEE 12 e A
A3k Fig. 6 o
HA 9 777}

2 =z
= T

7 Aol A EAsE



852 A7 - 2
35 T T T T T T T T T
30 -] i
']
—
*] / )
= -
£ ] — J
[}
N
n
B 15 E
[+%
o
5 104 J
'
5 J
0 T T T T T T v T T T
0 10 20 30 40 S50 60 70 8 90
Flow Rate[ml/h]
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Fig. 9 Picture of the multiplexed grooved mode with
extractor for 10 mm nozzle spacing at 6 ml/h
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