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Abstract >> The agricultural sector faces labor shortages due to an aging pop-
ulation and growing demands for carbon neutrality. In response, autonomous
agricultural machinery powered by eco-friendly, long-duration energy systems is
needed. Hydrogen fuel cells are an alternative. However, their slow response to
load changes limits their standalone use. A battery is used as a supplementary
power source. This study presents a hybrid power system composed of a PEMFC
(Polymer electrolyte membrane fuel cell), a lithium-polymer battery, and a DC-DC
converter. Experiments were conducted under varying fuel cell capacities, con-
verter current allowances, and load profiles. 1 kW fuel cell system powered by a
1 kW fuel cell, operated for approximately one hour. In contrast, 2 kW fuel cell
system, ran for eight hours. Increasing the converter’s current allowance re-
duced SOC drop from 45.2% to 4.9%, maintaining a stable charge-discharge
ratio.

Key words : Fuel cell($1 2 M X|), Battery(H{ E| 2]), Hybrid system(5}0| E 2| E A|AHY),
autonomous monitoring agricultural vehicle(Xt2£3 DL E{ & X}

.ME 93 52T 2005 W uom FojSolo
o, A i%‘ TAAL 5 654 o] a1 A7 214

o =9l 1l w5d 74 g1 /% 9 F HRe A&eHor Zrkstn 9ok,
71 T #AE ek 2023 sl FRAl] T2 Fh, B9 BEO| LALA uETS Ak o
Y B7) 4= 1000 71 o)ekE Zraskqdth 2,1000F Eo® Syl A LAZEA wjEeke] oF

748

2025 The Korean Hydrogen and New Energy Society. All rights reserved.


https://crossmark.crossref.org/dialog/?doi=10.7316/JHNE.2025.36.6.748&domain=https://journal.hydrogen.or.kr/&uri_scheme=http:&cm_version=v1.5

29%E AA|gic). ot EA t-g3te] sHEA
AJZHL €050 A Ehay 22 AT Y
3131, §71A YU 712 A7) TellA HE-F

2 AY A 2"Ho R HFlels ZS 24y e

L
s A A AntE FAol AR 7]k
FYE BR 7wo] FEEIL Sk 5EXNTA, VI
%, ok 59 tpefst FAEC] WA, S w4
o= gt ARy RS st 9le
AR AR AFa A3 dAlof ZIQdgE AF
T QIEPY. QoM uE A B 7Y
sedney-tfjs}ol| A= T} A
DI-wheel 25-2 7§ty

HeAIE sidsh] sl

&
£

S~
9

ne
g

tr

e

(

L
o}
ok
rr
i
g
=}
o
=4
[
ko)
flr &

o B
>
N
[>
i
=)
&
5
o

2

OIOrETV;r%Er_TF
R
£ K

MR, WY g0 R R AAGEE w1 v
4 AR A9 Dot Mkl HFE AN
A 5o BAZ BT 5 9)

109.7 km F3YA AL E, ARHMAE FHYCR
ato] 420 km F8jo| 7Fs8HA dFgich Hwangah
Chang'9] gFoldE & #7|jegol 2ga 5
Q)= PEMFC g]&o]& ujg g 7]al dlo]HgTAA
= WEa AA| =2 FoA 7S Bk
oh AeAR = AT 22 jIflollA AEstaL vy
28, £7HEe Bxstal AR oJodge
HjElglo] 45 59 A%S B, Gonzalez

5192 passive § ArAA HlE2] S0l =L

|

N
o yo

N

Vol. 36, No. 6, December 2025

TR - 27 RBT Ol 749
L

oA AR HAE range extender2 ARE-5lo] ZHE
AZHE 2417 ] TAIZEO. R AR

E3St UGV (Unmanned Ground Vehicle)l} UAV
(Unmanned Aerial Vehicle)o| A= 17 HA] dfo]H
PlEAATS AFgStel HEE B Age) Tl
e AE A el ATE ARE,
olefet AAZE £ BRI 5 HopHE FUs)
A ehgek 5 4
Az Eo A%A R AFaol sh 497} 9)
SR HiE g 21 S AEe R d4 Ao of

ok kA, Martini 592 Amzz]9} w2

o 2 S BT Y E-

W

A 22 B4
3 WskE AYAoR wug A Bt ©
o, WSl 2 A A B mARE WE 2l
20 A2] A28 B7t A ule)gE Aol

olofl £ AL HAE HUE TG T
ZREO| B AAYS AR ARska, A4 wE
5ot 2Ao) ARAA §% % AME 3g AR
of 2 W7 RARE A4 A% B4l njxe o
e AgaoR Brbshnt

Fig. 12 dA8%x]-ujeg] slo]|He|EA|Ado] &
© A& EE ARlol) i
o] £ A A8 QTLARS Table 1
4 Eo] oF 0 W Hoff =
muEdlold 21 AlA 9 H
TR & AGHES FASHE 4 Ego] oF

1,220 W, o 2o 2,428 W Q7€)

1%
o
18
“l\)
IS
[ore]
=
©
K o

2.1 Fuel cell-battery hybrid system

%2 Fig 29} Zo] d7%#], DC-DC HHH, &
t], Li-polymer WiE|2]|2 4411 Fig 32 AA| +

Journal of Hydrogen and New Energy <<



750 XIEFY 52 PIS SRXIAHHELR] S10lRIS FBl NS

Fig. 1. Autonomous monitoring agricultural platform
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Table 1. Power train system requirements

Category Power Note
Rated |- Flat driving : torque 30 Nm

820W |- Driving speed : 3 km/h
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Manipulator | 100W
100W |-
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Pest detector

- Sensor and controller power
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