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ABSTRACT

Objective: This study is to develop a design and evaluation guide to the ergonomic design of the farm working convenient

equipments in order for the elderly to use them easily and safely. Background: The aging population has already increased

in farm villages. But due to the usage of the farm working equipments that did not reflect the characteristics and functional

changes of aging, accidents and patients with disease are increasing. Method: The study investigated the functional changes

and physical, cognitive, and sensuous characteristics of the aged. By determining the criteria for classification of the

convenient equipments by crop, and by finding out the items necessary for the ergonomic design, a guide to this study is

proposed. Results: It is obvious that the physical, cognitive and sensuous functions change as the aging process continues.

Therefore, for the design and evaluation of Control Panel, Control Lever, Frame Size, Shape, and Equipment Weight that

are the necessary items for the ergonomic approach for the farm working equipments, such characteristics have to be reflected.

Conclusion: Through this study, a guide to the design and evaluation of convenient equipments for the farm works that

reflected the aging characteristics and functional changes has been proposed. Application: The result of this study is to

expect not only designers but also related specialists to make the best use of it.
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1. Introduction

2d) felvet FEAol
7 AAR, 15
A FA} FEgn
e mnE QAT % 6541 ol4el Ak
o] 200510 9.1%7} Flo] UNe| B3t me3} A13]
Z1818F e 2018\ doll= 14.3% %2 13 AFs], 20259

1

Al—o Z

N

20.7%% %18 AFs)e| Hqld Aolgty At
(Statistical Korea, 2010). 18y 5&2]9 2] 133} &
S A Byo) pEW HEXL oju] 2007¢H %
G} v]§o] 22.2% Yol 21 AlgE AAs Ao

et 1183 @40 r st o] £AEY tiF wiglo]
EAA ARG 08 AFEE & 5 ltH(Statistical Korea,
2008).

9 doigle] ¥R s W el 5714
By Qlth AEEHE §71419) Eﬁoﬂ b AR R
7¥akal et A=Ed] § 49188 thdew o A
Al WER o]F 2068 (41.9%) ©] lE7]74]°ﬂ o)t <t
Abare]l Aol Qe Ao R AN AT Korea Consumer
Agency, 2009). 53] FEA G = FHAL Ol F
o] AFAEAAA HAEtIL Q= ACRE HIE Il 9,,13}
(Gyeongsangnam—do Inhabitants Daily Report, 2011).

FEAA 1HAES] kALl A diFEE E UE
TAE 29 sReolst 4B ZEAA R e T

2 HE ofN 3

Corresponding Author: Byung Chang Son. Department of Rehabilitation Engineering, The University of Korea Nazarene, Cheonan, 331-718.

Mobile: 010-2537-3531, E-mail: beson@kornu.ac.kr

Copyright@2011 by Ergonomics Society of Korea(pISSN:1229-1684 eI[SSN:2093-8462). All right reserved.



452 Byung Chang Son - Seung Heon Shin JESK

A% (Muscloskeletal disorders)©]# &

A -9 8l 250 FAEkaL Aed AR o R 1,

T, 7, <1, Il Soll &4de] sl &, oA, &, &
¥, &7k S, okl weoll vehks vHd ARl el
ZJ2l€th(Son et al,, 2010). 4N 17 2 2 w23
H(2009) Rarel| oJshd ZZAA Agkxte] AA o
FHES 318 (57.0%), el (56.3%), 7 (45.5%) = H
x%x%@. Ef(ﬁz}*ﬂﬂ' xl—cduhﬁ E_oﬂ 7]0 —5—]__’]1 o) th olulAk
Aol vl fEge] 2.5 A stk glek ol=g &
AE Hdat] flske] 2008LﬂT B sENZT A 44

A Apgs 5

Xﬂo}ﬂb} LRy —’F = 72}313 Baste] A4 A2

- ek el el AR Aol te sl 2l
Aol /)53 g nEste] ALs17E ol517] el A
4g ARl dste] 71 g 7 -
S5 S glovt AEIFE Alle] Azt EAlsha,

Heksto] Hg

s
F39 54 APelut Holgnel B7} Aol glo] Exo]
A T g Zo] @Aloltt,

QRS 1T 71 2B AAA, AAH, 32 5

Moo

o gtA| A Efofof Qbdatar HelshAl AHEE 4= Slth
O % oY) 7]lsEo] Adtela 3= PAE

Al %Oi M= g sk e et

A % Wi 7E vlEete] ARgel =
Jﬂﬁ‘ Rk opde} obdAbaLe] f1E 9lom AR Al
ofojA|aL gtk T mE i Aol M= mdhel whE AlAA,
52 Wstel #E M3 A5 FolA
o] AA9} Frlell AQdt @4FE FEFL o|E HiEo

iegx}—g- ks ﬂu ZWH AAeE Bt EHA 288

o
=

2. Functional Changes with Aging
2.1 Physical functions
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2.2 Cognitive functions
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=317} 719l A= G 719 Al] mEt vhEA
Bl Z19AA T w3ke] 9 7P A e A
dsl7]olo]™ (Yonelinas, 2002), &m71d, Ax7]e], oI5
719 FEFE A WA e 0= FE L gtk (Voie
and Light, 1994; Wingfield and Kahana, 2002). ©7]7]1<]
A2} G719 A& 7)so] Q7EE ol A% &
7k AT, Q1o A9 Yrsolol & ANE o &
71918k= EHo] itk AT s Buw 1 9ok (Zacks et al.,
2000). 1ols8 ¥ FE542 60t o]F7HA L {A1HA|
gk 7108 30t AstEr wm=)1e] 7]oE Ashs v
1A 75T} HESE AMI R Rrolzoi A1l Itk (Craik and
Tulving, 1975; Wechsler, 1987; Craik, 1991).

2.3 Sensory functions
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3. Design and Evaluation Guide
3.1 Design and evaluation factors by crop
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Figure 1. Example of farm working convenient equipments
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Table 1. Farm working convenient equipment and approach part
Crop Task Convenient equipment Approach part Remark
Germination Germinator Control panel
Transplanting Conveyer Frame size
Tillage
Consolidation Ditcher, Plow, Sprayer Control lever
Rice Management
Frame size
Yield, Transportation Power(Manual) cart Shape
Control lever
Seed processing Thresher Control lever
Fertilization Cross fertilization kit Frame Size, Weight
. Scissors, Ladder . .
Pruning Multipurpose work cart Frame Size, Weight, Shape
. Handle, Control lever
Orchard Preventing Weeder, Sprayer Equipment weight
. . Power(Manual) cart .
Yield, Transportation Ladder, Conveyer Frame size, Shape
Screcning. Packagin Grader Control panel,
creening, Fackaging Packing machine Frame size
Transplantation Tray Frame size, Shape
1P . Groove making tool 76, Shap
Setting, Seeding . . Tool Weight
Farming chair
Sprayer Equipment weight
Management Weeder Shape
Includes
. Power(Manual) cart Control panel - Vegetable
Horticulture Lift cart Frame size - Flower
Yield, Transportation Conveyer Shape - Special purpose crops
Farming chair Equipment Weight
Harvest assistive equipment Control lever
Grader Frame size
Screening, Packaging Work table Shape
Packing machine Control panel
Control panel
Frame size
Feeding Power(Manual) cart Shape
Equipment Weight
Control lever
Prevention Sprayer 4 Equipment weight
) Smoke screen equipment Shape Includes
livestock Poultry f
Control panel - Poultry farm
Control Tester, Syringe Frame size
Shape
Frame size
Cleanin Washer Shape
& Multipurpose work cart Weight

Control lever
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Table 2. The function which is necessary to design and evaluation

Part Function Physical | Cognitive | Sensory
Control panel o A L
Control lever o [ ] A
Frame size [ - -
Shape [ ) - A
Equipment(tool) weight o - -
@ Necessity A Ordinaries

3.2 Guide
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3.2.1 Control panel
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AE Bk, 1 o]z o2 WeflA] 191.0~279.5
mm©|t}H(Size Korea, 2011).

® A ZHe] A5 du= dE wol2 AAE wWEek,
71 0] 878.0~1068.5mmeo]t .

o] Fef
@ A= AR A ol et A2 tE Fue) dAE 3%
shet
@ #H &Fole] A5 26.9~35.1mmoZ A A sttt
(Size Korea, 2011).

Aol 52t
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130N, 7}=3F oF 10~90Ne|u 13 =ke] 79 o] i
o 30% A% #A A= ok sttt (Larsson, 1978;
Danneskiod—Samson et al., 1984; Vandervoort,

@ w2t w2 AR F2 v Table 3 71l

Table 3. Handle operational direction and arrangement

(Im, 2004)
Operation Positive Negative
method
Operation which is | Operation which is
Operation more activity more passive
direction direction direction
Upward Downward
Handle operation Right Left
direction Push Pull
Clockwise Counter clockwise

3.2.3 Frame size

Al e] ol

@O AA Zrgeks Holge Eol= TEA EolE 7F
31, vlekell A 862.0~992.0mmeoll A A E ojof &
t}(Size Korea, 2011).

@ ok AellA FQast ol ok FiuX Eol&
71502 3, o] Size Korea(2011) 2] A=A
o @7 ool gk FRA| EolE Hste] Akt
o] 2 514.5~687.0mmo]t}(Size Korea, 2011).

@ Y £ 58 oYY o] Bt wole

58] #olE 7] C® 878.0~1068.5mmE Fxgt

=

(Size Korea, 2011).

e e (1)

O A4, AA ol AHEE= 7H1S &30 Ate]e] Y]
= U] B} Zotof shm, o] Fhe 72.0~91.00]t}
(Size Korea, 2011).

@ Attt = Atele] 7HAE o] JEE FHEk=d
217.5~261.5mm= A oJo} 3} (Size Korea,
2011).

@ F L Hy ook stz &3to] Atolo 1AL of
7| vu] Jre] 1HH o2 AAE o) sh=d], o] Fh
324.5~404.5mme|t}(Size Korea, 2011).

3.2.4 Shape

£3tol o] e
O £5ole] dole & YulE 7|E2E 8 4 91.1
mm, Hdl= SHe Agte] gt
@ £7/ol9] AF2 26.9~35.1mmoZ A} (Size
Korea, 2011).

3.2.5 Equipment weight

2] A
(D ILO(International Labor Organization) 2] Z%H%E 3
w71l mER 20~354] wAke] A 24kg, oAt
o] B¢ l4kgs darstar ok &2 A¢
o] S THste] ojHYt 30% P A2 oF 16
kg, 8.4kge 3} (Larsson, 1978; Danneskiod-
Samson et al., 1984; Vandervoort,1992).

el
@ Seutet 200 W) BS FEEe FAE 800g
oJAR) 35 12 WA Aol F25] eIt (Song,
et al, 1996). A 5 ol #AT AT GO
w olsh fabet A7E Farstel olwt 15~30% 3
%
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