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U o] g $RIIEE GHRUSEHN, FI3YoT Y W AEFANYY ik
& BAAII, sdeFdd 9 sd¥ P& Adsted REE T ot ¢
% glch

FGNAZTHY AFAHA chddYS BN F¥AG ol27[71A] w4t
B Mite] "Hayt 713 YL UYLE = Y U sHG/A &
of, #¥H 4tEY AR, 2ANF U MYE thY2E st FAEIA &
of, H&ojuz|e] A&A o8 W tiMloliyx /MEg iR sl wEEAY
ol ZE sg7iAY MM, A&, Ao Q AFHE Y A7 @ Az
TLE FEH ot

o= ol HFBHY LYo HE uio]loAxUog (Bio
engineering) & 7Z|XE Sl AERY #HAZY, o2 (Horticultural
Engineering), 4 4+-2 ¥} (Aquacul tural  Engineering), 2] 28} (Biomedical
Engineering) 5.8 iy glic}

ol FMle 2FUY HEFAHU BT AAMY sYrlaol ¥A
Huetbx]m A, DNA 2f23H(DNA recombination), 32} Z2}(gene manipulation),
B 227|%(embryo manipulation), Al&zj48(plant regeneration), XZujjo}
(plant and animal cell culture), %td I ZENAAHmonoclonal antibody),
Bler ol AaZe¥Hbioprocess engineering) E Hio|HA®wEX|(bio
technology) & ©|-8% mlAl3y s rle2 UY& ¥l e 2 UE
Zolsta olct.

S FEAIE o]U2 v RHAEFEZRAE o] B Y MAEY Yy A
A}7) & (bioprocess engineering for mass production)?] 3 #ul olL]g} u}o)
2 dAUAYE & 7IXZ e MEE ol U7le HYUS AT Aviyd 2
Mol AHASI Art

dto] @ dx[Ljolg]e] Ad2 chvts] E@Ho|s] wfFol Ynir]2 o3}
€ o8& xsith Arthur(1964)= Blol2 dz|Uo]j&e] FofE <Id 2-1>34
Zol FEsta e, FFEHE viol Ax|Lo{gle] & Foky ERIIL 3l
th. & 3o FAHoR WA FY(ferventation engineering). VR F
{environmental engineering)% Hlo]Q x| joje) HolF ciF7] ufFol w3
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B1OENGINEERING

BIONICS APPLIED BIOMEDICAL ENVIRONMENTAL
BIOLOGY ENGINEERING HEALTH ENGINEERING
MICROSCOPIC MACROSCOPIC CLOSED OPEN
I SYSTEM SYSTEM
ELECTRICAL MECHANICAL BIOMECHANICS
SYSTEM SYSTEM

BIOELECTRONICS

BIOASTRONAUTICS

FERMENTATION AGRICULTURAL SANITARY
ENGINEERING ENGINEERING ENGINEERING
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7b glth o= B¢ wAIIAY HP o2 dAAE EYEY AUt EE 2
ofstH (H 2-1>3F Yt o] ol ot 1876 Ottort WA7Z|BE WY
¥, 1889l A #& ©AY EYE s} usdod, PTO7L AUE R
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1876 - Otto patents were issued for an internal-combustion engine,
1889 - At least one company built a tractor with an internal-combustion
engine,

1908 - The first Winnipeg tractor trials were held.

1910-1914 - 1. The first tractor demonstration was held in the United
States at Omaha, Nebraska, in 1911.
2. Smaller, light-weight tractors were introduced.
3. The frameless-type tractor was introduced.
1915-1919 - 1. The power take-off was introduced.

2. The Nebrasks tractor test law was passed.
1920-1924 - A highly successful all-purpose farm tractor was developed.
1925-1929
1930-1937

1

The power take-off was gradually adopted,

— O W -

The diesel engine was applied to larger tractors.
Pneumatic tires and higher speeds were introduced,
Full electrical equipment was adopted,

Interest in high-compression engines increased,
The all-purpose tractor was generally accepted.
Standardized ASAE and SAE power take-off and hitch

locations were generally accepted.

1937~1941

2. Pressurized cooling systems were introduced.
3. Liquid fill was widely used in tires to add weight for

traction.
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1941-1949 - 1. Live power take-off was introduced.

introduced,

1950-1960 - 1. Horsepower of tractors increased rapidly.

2. Percentage of diesel tractors increased.

selections became widely available,

4. Three-point implement hitch and |inkage were introduced.

5. Automatic hydraulic draft control was introduced.

2. Hydraulic controls for drawn implements were adopted,

3. Tractors for burnging liquified petroleum gases were

4. Number of garden tractors expanded rapidly,

3. Refinements such as power steering, automatic

transmissions and transmissions with greater speed

Case 2040, 1912,
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1920 qR{Adze] F4ts}

1927 - 1953 AE719] iy gl BF
1956 AdZA2I BT

1955 - 19604 B EYE ] Aty gl BT
1961d t]-# 2 Rice center B3&
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Foll FAY AXME Bol2 U ¢ + AUTh 191d U @2 FINE X
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71% A= 1965 1970 1975 1980 1985 1991

F873E7 1080 10,884 85,722 289,799 588,962 768,332
sREUY - 64 564 2,664 12,389 52,937
ol g7l - - 16 11,061 42,138 167,653
Futgd - - 56 1,211 11,667 54,079
257 - 2,000 32,956 108,632 291,945 514,057
AR (c¥4) - - - 986 3,526 15,800
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Zvieta s | 1947 1968(1954) 1991 1973 1979
Az o | 1943 1973 1988 1977 1977
Axjeta o) | 1948 1969 1976 1983% 1983*
Agcittz o | 1906 1947(1943) 1970 1965% 1965%
SAEa s | 1935 - 1982 1989 ?
Aotz o | 1951 1978 1984 1982 1984
AButta o | 1947 1976 1988 1980 1982
Z2Ha Sof | 1950 1962 1977 1983% 1988%
otz o | 1952 1952 1974 1978% 1978%
A3t i | 1963 1965 - ? ?
" =pdd) | 1981(?) - 1984 - -
HF#Ay o] | 1976 - 1978 1983# 1991#
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<E 3-2> A A e a4 g YPEy

A3 A Aepge U e
chets o4 AYa4

Gy | g | s g2 | ojete
=g 12 129 19,045 895 480 725 1: 26.3] 1: 1.9
AHg] 13 69 10,797 508 257 288 1: 37.5¢ 1: 2.7
A 25 198 29,842 | 1,403 737 1,013 | 1: 29.3] 1: 2.1

* 1990 Yajud.

<E 3-3> didhd SUAZYHEE )Y a4 9 G3Ey

S7AY QY B | 54 | §8/as
ch 2}y

Ly AAabs | Rpapx | 4 v &
Zedojeta 140 3 1 2 1: 120
BEugta 120 6 5 4 1: 33
Aot 160 2 5 1: 33
A&tz 128 15 10 6 1: 26
s2oga 155 3 0 7 1: 23
Adoista 80 4 0 3 1: 28
HAEsta 160 ? ? 5 1: 32
Z2yoigta 160 1 1 6 1: 27
288 160 2 2 6 1: 28
AZoeta 120 ? ? (1) | 1: 40
qgdoietz| 160 8 2 5 1: 34
2 A 1543 4 26 53 1: 30

* A} @ ukabs 1992d ®aly



Fuizie] w8 9l 24 VR Ueidz gt o] Eoff o3tH A Fobd
S Agebgd AN YU 1,5438, gy AYY 4= 0B S A
2570 tit}e] 4o H|3] ZZh 5.2% W 3.3x Fof E3ict

EY S| AL HYA4E 53808 AN F¥Fo} A52) 52T}
w740l EdolA ARISH v Fo] XA o2 FusAE LY Wl Yo =
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GE 34 dehd wAZIATL 24 waitls] HEE
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chapy Adas
Y d& oF /Y 7lEl £ 2 &
7Zad s 2 2 1.0
BEd A 4 3 1 1.0
Bad s 5 3 1 1 1.0
A& 53 6 6 1.0
&2d sd 7 2 2 1 0.7
Add 3 1 2 1.0
A ol 5 3 2 1.0
*dd s 6 3 2 1 1.0
280 = 6 2 1 2 0.83
AZc] xRtz 3 1 1 1 1.0
o) 1 1 1.0
ggad s 5 2 3 1.0
= A 53 18 8 20 4 0.94
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1 x| . | 2] | v d #

At % of | Al 2 &
&2} od | 2| 4 9 4 o o A o I T I O I | A

|
dd+% 1 1] 3 1 3| 56 65
2dBE ‘32 15 1 51 16 6} 17| 44| 67 22| 19| 61| 8 | 388
Al g g 1 2 1 11 6 3 24
8235 1| 2 2 1 3| 2 a| 3 2! 2
By 28 28
AL A F 2 1 1 1 2 3 5 15
= 12 11 6| 59 8 5 9 17 | 39 13 19| 26| 77| 301
EUER 3 3 4 2 1 1 2 6 1 23
3¢ 7] Al 3.9 9.3 &6 12 3 8 4 7| 47 19} 28| 28| 23.7] 257
713 5 3 3 6 18 35
X o - 6 2 1 1 30 10 12 9 8 3 3 58
&AL 2 2 2 4 7 2 19

XAY 25 48 5 2 3| 10| 22 351 12| 49| 28| 239
SSAFY 1 6 1 1 1 2 12
a3 3 2 1 2 21 13| 13 21 15 53
dxe 2 5 7 7 5 5 6 37
g A 596 | 395 | 50 | 217 | 170 | 159 | 265 | 480 | 605 | 517 | 420 | 509 {1684 | 6067
ul & (%) 9.8 6,5|08 36282644 ,79]|100]/85|69]|84]|27.8 100
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<E 3-6> 74 M4d 5A7IA 44l ¢ % FUY 8%

Z 94 €& ¥ %
A Y A4
Al AHR2 7led JlsdF 71 E}

A 14 8,225 1,667 1,432 4,911 215
. 2 45 7 22 12 4
o) 23 610 136 101 338 35
¥ F 6 229 39 5 184 1
d A 5 600 178 23 390 9
o A 155 40 37 77
A 7 11 1, 400 309 231 846 14
32 B2 3 1,775 580 311 872 12
2 g 6 228 76 24 128
A B 6 426 112 37 274 3
A g 2 48 11 4 30 3
A B 14 3,292 759 405 2,065 63
A 20 2,100 457 174 1,431 38
Al 117 19,133 4,371 2,806 11,558 398

AsAF: ¥F 571739 d52Y
@) Az JHIYE GAHE e E 2AME 4.

4. 24 @ % A4

LS PRo] ULEEe} F44E FU w8 BaFolxn
S mex el BHA HAslolol & Zlolch. elutetel B¢ vittel wx
o} ol4wglo] ThE 71 W] 2y AW A 1192, 1202 R 1212 F
A=ol qlth of Aol osiw chet Yy mIe YdaRIHR HFAR
o2 7450, AFARE VZU4e APHYeS TRUC YULYATe
SRl 712e 4287 o4, WBURL e3uoly, Fdol Loy He
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AE ASS 1Y712 32412 o]y Zo & 1Hee FAystn ok ciyd 2
MAatzbge] By dI3AE 4YH o4, HatAFE e Fe MAlnFdM HEY

A& ZYste] 60YHoIYE HE3todol &9 =8 A&Y 4 Uk

ojo42 712 YAstol Z ciyt o Hajoict & Foted 2o gl BFoll
Y azbs 74 W HE wiEE stn Qe 2ela cigolch ciExg AE

= A2Ee] YH 4o, fYr] g g} HelolM AfdsHE aRE AU
slth olE &Y A&l ZF¢ YYEE sldF HYY Fg GIEH 3}
Zi¢sl A3 U UHE 24 olFE AYUsin Az, o ¥y AdaNFL
23-E 234312 RII=F Ast et

4-1 4§ 33
Zh oy wgdIAZ YA A Qe HEFaNEE HBYS A
B g FE3tq (F&F Adoll £&351%ct olF ZAE Z uhdE w47
AZetolA sidsta e AFDAFY £8§ YAY A3} FE 4D Yol

ol o &3t 2z oM slEBtD U BFLARL = 25 ~ 4470
Eog chIEE Aojrt wWEE o + AUtk olgFold HBFUS 223FY
TE 8 ~ 12 AFoln, aRe FHE 2770 Wit HFYUo] Tgte o]
At AFFolM NI &2 A2(HIW 2t ES) SAZIRIIAT(11),
SHFYH(EE EYEHIFIY)(10), IAAY(EE HEAQY)(10), HEH(8),
SYH(8), FAMGY(8), sAGIAEE ERIIAY)6), SRFYHI(5), 7]
ALALGA4), sQ71AEA4), BAEH4), AFIY4)FTY 28 Yely
th. &, FZYUF AR 5Q7AZTHY 54 & et 373} Jj2dYgg
HRE JIAZE 2ok AJo] FHEF o] FL USRS ¥ F+ Urh 23U w4
Y FoFd LHE FFUSE il e X2 HAEUygag, quy A
¢ ¥R olr}

CE 4-228 <R 4-D2 U sd71AZTY2e} 2 w383 &= 5
1A B oM 7Hd3ta AU VFAURE oPEE 2348 £§ ZAslo
T84l & Uehd Zojct. oI oyt 53y Fop AL (A& Bol +&
st ct.



<E 4-D tithd sdriAZstzte] dganyge +

o ¥ 4 9 A A A AEHAEAE
AZ | 8 35 43 13
(18.6)* (81.4) (100) (30.2)
AE) 11 14 25 7
(44.0) (56.0) (100) (28.0)
73 Ay 9 20 29 16
(31.0) (69.0) (100) (55.2)
e 8 25 33 8
(24.2) (75.8) (100) (24.2)
Al 11 20 31 5
(35.5) (64.5) (100) (16.1)
A8 g 35 44 15
(20.5) (79.5) (100) (34.1)
2yy 9 26 35 16
(25.7) (74.3) (100) (45.7)
5Tl 12 19 31 7
(38.7) (61.7) (100) (22.6)
Eoie | 12 21 33 6
(36.4) (63.6) (100) (18.2)
A2y 12 15 31 7
(44.4) (55.6) (100) (63.0)
a3l 12 13 25 14
(48.0) (52.0) (100) (56.0)

¥ Ol v && vehd.

7 3R BopdE TEE &L Azl met Aasxst Azl
the 2L BHA Pt

o 5/ BUTY, EVFIY, SAUIAY, 5AABAAY,
NAS, sANAHEBY, F47)A 5 57\ DAL 28



o FAFY : FAdsY, &MY, £ T 5 BFH 2UFK

o ZIAIZY : ¥y, FHY, [AGY, dHY, J|3Y, YNy, g
o, ARy, JNALLEA F IIAZY BE 2472 0.R § 4]FY #A
kel o

o 7. Azl A, HAAFHUNE, A&ETY, HoFY, unlolazg =
EMA &8, AFEH Z23% §F 7] 2 Ul FHEH 2 ads

o ¥ AFFY : ANHANE, dAYNE, FAYAE, A EFYNE, EQY
€2, w48 E/d3Z%, Biological Process Engineering, Biological and
Physical systems, “8%}%¥}, Sanitary microbiology, Food rheology 5 Z}&%},
AEY, HY, BEIY T2 FEH e aAF

o P A FEHF, VA, Aded. sIE Mz, 8Fe4d,
Bicenvironmental engineering 5 ¥ 7A 4 Aldsyd 3 2348

o AEFE : AMEZA, w9l ZZ} Advanced Food Engineering, Food
chemistry, Chemical Reaction Engineering, Process Dynamics and Control,
Transport Principles 5 A E3%}%t gl A E32% 2 2=

o ofldz], =g : AL FY, AU FZE, iU TE, ¥d
3 el BPYEE, efYolyix], Biomass conversion for energy & ofjuix] g
AL BE T 4F

o 71el : BAY, ZEt, AYAA. Engineering economics 5 FA e, A
B T Aokl ER/ e 23R

=2 Ze& xrsyel ol B A iyt B4 M4 sl N
Adt= ulolrt. H3], nlFe] Z¢ Z cidtoict azty G MA Y} ct2a(y
1At HElH), <E 4-DofA K= vitgdo] A7IATY B Foprt ¥z
el Be FFL2E Lol HEHI] diZo EAol ojg o] adrl.

HA S sd7IAZTH $PAE 248 F4E L9 JAFY Eoiy
A3Fo] 29 ~ 62 k2 IR & H|FR AAIL VA 2AELS 17 ~ 42
%, M7l Mz Fobd] LAFHL 9~ 18 %, 19 5 BEFE, BRE © Ad, 4
F3Y, oux] % 2L Zobe] z2Fo] njujys ¢ £+ At H HE(R)Y
woke] IJFo] tiL HFHI Aorl, olF AUFS AMuiYUME, YAHNE

5 Eletzte) ZjE31 8o Batsict.



=, 53], njFY F¢ Y3t ke ¥} W FAFEE AFARY 2
7} Tiddly] djEo) goirlE 28]l ojE&& o 4 rh

S-ejviels} vistd Ao JAZY U sLVIA ot v|Fo]
3, A7 Exe B BE(F)Y ok v Fo] F& ¢ 4 Uth FYHY Fx=
chE g S ciicidt e fevtelet FARY el PgE ARE ¢+ AU
ch. 873 9 Ad, AEIY Fobd aEL #AY £E= HFoldole= AY
M= 2] o dden, oyz] gl 2tdFote Cornell th¥ 3l Rutgers th¥te]
Food Engineering oA 2 & AL 7|31 el Aefjolc),

<E 4-2> ) i G/ AZTE2 AdazFe] Fopd 73|

(el : %)
ol d 3Fd 7IA d7 5 ¥F AF dux Jel A

tyg | 1A £ 3 A2 BE Y FY 2
7] [ 415 2.4 293 9.8 4.9 4.9 2.4 - 4.9 |100(41)x
A8y | 217 - 522 17.4 - 43 4.3 - - ]100(23)
A} | 29.6 7.4 51.9 11.1 - - - - - |100(27)
Age] | 265 59 29.4 17.6 14.7 - - - 5.9 (100(34)
«H¥cj | 235 59 61.8 88 - - - - - |100(34)
Ay | 16.7 6.7 56.7 10.0 6.7 - 3.3 - - |100(30)
AEc] | 19.5 4.9 39.0 14.6 4.9 9.8 2.4 2.4 2.4 |100(41)
2yl [ 353 59 441 88 - 2.9 - - 2.9 [100(34)
%Ec) | 233 100 43.3 13.3 3.3 3.3 - - 3.3 |100(30)
A=t | 30.8 7.7 50.0 11.5 - - - - - |100(26)
4FAch| 400 4.0 320 16.0 - 4.0 - - 4.0 [100(25)




CE 4-3> o3 iy 342} G843 sd7IARE 22472 Fobd +4¢ul

(&9 : %)
ol vd 3d A AY w 8P AME oy JE} Al

oy 1A 3% Y Hxap PR A 3Y x4y
Cornell, BAE 12.5 3.1 9.4 18.8 21.9 125 6.3 6.3 9.4 | 100(32)*
Georgia, BAE

Electrical & 4.3 8.7 30.4 30.4 4.3 4.3 - - 17.4 | 100(23)
Electronic Systems

Mechanical Systems 9.5 48 429 143 4.8 4.8 - - 19.0 | 100(21)
Processing 4.0 28.0 16.0 16.0 8.0 8.0 - 16.0 | 100(25)
Minnesota, AE 9.5 1 28.6 14.3 9.5 4.8 - - 19.0 | 100(21)
North Carolina, 16.7 38.9 16.7 5.6 - - - 11.1 100(18)
BAE

Rutgers

Food Engineering 4.3 - 17.4 21.7 13.0 - 34.8 4.3 4.3 | 100(23)
Bioenvironmental - 4.5 9.1 18.2 18.2 40.9 4.5 - 4.5 | 100(23)
Engineering

Bioresource - 15.8 158 31.6 2.1 - 5.3 - 10.5 | 100(19)
Engineering

Purdue

Agricultural 29.2 12.5 25.0 16.7 12.5 - - - 4.2 | 100(24)
Engineering

Agricultural 38.1 9.5 4.8 14.3 14.3 - - - 19.0 | 100(21)
System Management

Food Process 22.2 1.1 11,1 7.4 18.5 - 259 - 3.7 | 100(27)
Engineering

UC-Davis

Agricul tural 9.7 129 32.3 161 19.4 3.2 3.2 - 3.2 | 100(31)
Engineering

Aquacul tural 27.0 10.8 24.3 10.8 24.3 - - - 2.7} 100(37)
Engineering

Food Engineering 6.3 12,5 31.3 156 28.1 - 3.1 - 3.1 | 100(32)
Forest Engineering 10.0 13.3 26.7 16.7 30.0 - - - 3.3 | 100(30)
Kyoto, AE 32.5 2.5 27,5 12.5 15.0 - 5.0 - 5.0 | 100(40)
National Taiwan, AME 38.9 5.6 44.4 5.6 5.6 - - - - 100(18)

()¢ 2t PUEREIY LURE MUY /MY HF24Re 4.

4: BAE += Biological and Agricultural Engineering &} &},

AE = Agricultural Engineering 2] ¥=x}ql.

AME = Agricultural Machinery Engineering 2] @ta}el.
—23—




ojgt A2 FMZUE v|Fol Eul it FAIIAZF AFAHPY 2
AP L ol AEHA 2ok & JAZTYH D FAALk HFHA 4

=& ¢ 4 odrh

4-2 tigd
Ul dige] diygd S7IATH B s3] SHIIA-RFTL

2 APl FyEol e ¥HE tjydoE AYIAEE £PEAsIE o,
2ol A% o]Ze] Cornell thetg vl F % 570 chtz} &2 Kyotothd} B cf
qte] ZYchintcite] g EAstect

2ol A9 cidd azhed2 uvelnjct, cidoict ctEch §3], cf¥d
2O iy Yo wel AEnsE FHLE Committee?t 74X &4
7l el dAAoR iy dstes a2pEe] o] ¥EANE Y
Bof o3} MdEE A2 ofUr) o9} A2 APES FujoME npxriz]ojch
a8 Uy dideld sidstn A g 225 548 AR
s 24 2B Yo AYE Fopde ERY A E 40 Y E 45 ¢
gol &= Act

24 Fuje BS cjgde] AMEUE SAVARA(SBEF R A
9]) IAFY $= AFOYY 18] Aoz HE AZrhue 6374 AFo|
oj2n, cifE 2571 il @Fo] sAdEol Adrt ALz 1dY B ol
3 ABSE 24 o vE] AdazEe] nBYH s Y FEU o AF
thete AU A 3~ 97 AFolrh, MUY oz FYIL YAbgo] 434F o]
o) ity agg wwusts A2 Felol7] wiEel ZFuie] iy azped
o] A7t 7ol oj&FWx], 1A ¢kom Ai2 SHHA 9 UL &n
Lig=3

ol Fu ATIATHE 24 HHE WPolA Aln E uigl o] F
U g9l £x] o] 36 xUS ALY W, ¥ Fu chyd M SAtY A
VA 93 chEF ol Yahg sladte] FrEolol ¥ Rez gk
.

tigtlol A Rdsta ol 2R Robd TuE Bd, w47A, 71A

B g A7) AzREokY 2hEo] 78 % o4& AAISIL AR, F HE(F)H T



71el 2ok {2 vlF2 HF 5 % n|ne2 EMHI Qlrh

¢, ARzt F¢ cidte] oiep Aol Ax|qt, Z} ajoM Fdstn
e azt&Ee 47 FYciUhYE HYsiae 15 AE Ugoln, fajyete
Hig] 5 BE(Z)H, 8Z % AH, HFTUHIRY azRo] ARSI /gy

7t Eed ¢ & AUtk

<E 4-4> Fuf tiete] iy 5G7IAMEZ AT Fobd F4gul

(el : %)
ok | 4 ¥E 7IA AMI 5 BAH AF oz Jlep | A

t] &+ A ¥ 3 Az AE AL 3 A
¢y [ 545 9.1 31.8 9.1 9.1 - - 45 - [100(22)%
ZEc) [ 345 3.4 27.6 207 - 3.4 - 6.9 3.4 100(29)
Al | 4.4 3.7 296 11.1 3.7 - - 7.4 - | 100(27)
Ageh | 46.2 7.7 2.9 7.7 7.7 - - 3.8 - | 100(26)
&) | 350 10.0 30.0 100 - 10.0 - - 5.0 | 100(20)
Mgdey | 231 3.8 423 19.2 - 3.8 - 3.8 3.8 100(26)
2yl | 41.9 9.7 290 9.7 6.5 3.2 - - - | 100(31)
2=
M1k 21,4 7.1 17.9 14.3 - 10.7 7.1 21.4 - | 100(28)
M2 2 | 296 7.4 333 14.8 3.7 7.4 - - 3.7 | 100(27)
A=l | 429 6.3 222 7.9 3.2 3.2 - - 14.3 | 100(63)
AFddc) | 4.4 - 16,7 11.1 56 11.111.1 - - | 100(18)
W #1380 6.2 280 123 3.6 4.8 1.7 4.3 2.7 | 100(29)

* () =2 Ad AFaAF £

o AF 1oy g FAE ZEAILYTY, HF 2 sdAL A2FY



(R 4-5> 2o i 53 $A7IA BE A2 AFL] Fobd 5]

(%tel ¢ %)
Bol | 59 3Y 71A A7 B BF AE odyx sl | A
cheped AA 4t B3 dx AE A4 BU A
Cornell 7.1 - 7.1 7.1 28.6 21.4 7.1 - 21.41 100
BAE (14)%
Minnesota | 29.4 5.9 - 11.8 5.9 23.5 11.8 - 11.8 | 100
AE (17)
N. Carol. | 23.0 - - 7.7 23.1 23.1 7.7 - 15.4 | 100
State BAE (13)
Purdue 41,7 8.3 - 8.3 16.6 - 25.0 - - 100
AE (12)
UC-Davis 38.5 - 7.7 1.7 - 7.7 30.8 7.7 - 100
AE (13)
Kyoto 60.0 - -  40.0 - - - - - 100
AE (5)
Taiwan
FME 17.2 6.9 44.8 241 3.4 - - 3.4 - 100
(29)
APE 21.9 6.321.9 2.0 3.1 3.1 156 3.1 - 100
(32)

b ()] SAls HQUEE Popel 2R AAY AY HELAT 49,

5. sd7IAZe] WA AYY w2y AUYY

5-1 AW
oln] glollA M E uig} o] HUIIAFTY| HELBAMY BEe
7] AP AL n]Fe AS 1900dth Zo|, d&e] F$ 19503k Xojm,

S2jutete] A 197040 Fe g MAIJef HlF A7t BEE & T A



th. HG7IA Jled] WES T 71E3Y AU U deUdE AT AU 7]
AdAIGZ24E vFIEEY20] HYr|ed ol 88 25, x5, iNHE
wAsta glck a2y $eluets 1990do] HolgHAM Fo SAsIAL At
BE BEY TARA, olAE JAMEAVI&Y YUt o] FE Aejolc].

¥ A FoM e Hiol 2 HIZEEx 2}t dlo]l 2 WA UojT] & o] Y 2 E
B3 A2, 2300 AT EIeS B olg EFY oA 2 S,
Addel, MEZEN B2 AMEE w8 12" Y 5& Hs 4xE
7}t elch

felviete] F9 2z gt sdriAZEe] dYS e 1970d Filo]
F24 159 oigte] il g5, ol& tiYe] ZF 3t YasE 53
2, 49 7Aoo 24 Fol vis] o 1/4 ~ 173 =0l g4sic =
¢ AIIARY dFLo] FAStE AU £ 709Fol E2siny, 2 oy
o iy Z2oPe AL FYPdA HPelg e AHolrh

a2l A7 sG7IAIRECrY] &G FE ¢ 35007, gy FLxe Al
2078, A 5 BEE HA FyHEol &L 4ol uls) 3 ~ 4 xofl §F2}s}
tlh. olg FY¥Y F2+= WA= 80 % oj4H(?)o] H|FPIIARRLE &SI
AR Tt s 71 AlAG 2ok 2 Ewld(potential), &, 7I&3 A 2,8004
B2 2RI U 1174 SG7IA ARHAL, 61712 FAitAld Zlxpaf g4t
3]Ab, 3570 fod8 =z it W AFHAL AEHZR Y AEA A2YAL F
= 1Y of UoT Jlg £&Y g4z Al APdAYS Uk Aoz oid
ct.

EY RN E BT sd7IAY Aol HABRENL T Y
Z1AS BMog uek MHG 3HAAM 20014712 Hol&d T2AME L £ ¥
e 42242 25 %l 102 4V & 5 ZIAZd A dPu] @iy 913
Fx1g A¥Yolct. olAE Fxirt 4FHA FAAHE AT SsiNE Folirt
E 1F3UAY JE4& BU Jlashie] Futxlojol ¢ Ao g HAlst= uloch

2719t A2 AziA] Alcid HiE AU of A B 5AIAETY
< YEo JA8Y ohel, 2 o7t ¢ o Mol MHEA UL £ A& A
o2 mighgch



5-2 224y AUYY
tiete] RS $E FEE Wty f3 oo A EEA F
2ol YrEolof stn, AU LT st WA Uy, A7+ T
oA 278t njfA| YA 2471 FAlo] masolof & Fojct. EYF 233
g AASY) fsiE AP 74 W &3 EAY FAH = A=Y FA
of thdt RESL 4utglojo} ¥t o] £ FHAN FHIAZTY ok
o] A WE ARz}
94 AL A Y o3 BARHE ATY Yo A M EA,
dA oA dTstd ol matzpge] 2ol tiyt ENAE AHAsle L&Y A
salols 2 Eayl ¢l Ao uckHch 2u, AL zHAFe 4
W ezt BAEE z ot YA 7 N AdE £ e 24T
o] 48 Aystn Az, &4 2552 ol 7] g7 ZyATE 10 AR
Atz Qe 28l Mgoistne] A9 R el ndE s 257t A& B
gtatoll M o8 A TRALE ARSIA] RIIEF AMotg sista glrh
oloje Aok AZ sl chstdolM Adste e 7 ATE
wFo] AETAHY pAEG tiddA B £ gloen, MES Fokd FE /A
517] ¢siME 7122 B & six|sjornt ot whebd AdaFrt HEFH
T 712 249 kuyl g 3 ARE Fopd FAE sMIte v WA A
t}. olozte EAE siAsty] M E uidtase] o ¥ AR ANE
A £208 Foli, Hrh UAglE Hot dFol FFIEF stojop &
=3
thee AT FxPS deldA QAFoaE oA a3 E
F3ste 2ajolth. 4%e] AR WH U EAMHAAM A FssR], WA
o] 7} sty B FHL AT Eoket HPMNA ok AFo| FRE
o] 23 glth. "RoIN RFFE JIE&FES AUAY o o|hd2 F4o] BAUA
o Elgsicin Ay 4 doul, sY/IATYHY HEHA Y& 1Y o
a7} gt oz mwiech AuUHoE FUsAZUH d¥2 FUIA
o] stEgol A U MIAE FesA Y, ol& JIAFHAEY AT
ofo]7] wiEel, YoTE 7|ATE Eobel aE ZuYUE B of ok H
2g AR O Zo|1, HAVAT YA} Yol HEFH, Ad B ¥R
—og—

(o]
T



3 ot H|FE& F7HA 7o ¥ Zeg ugidct

wit, vty sd7IA WS &gl F455
o, JAAAE 24P ol Asdct el d&UF
U 7les oA L& A =Hol A Yt ¥rch ol
A H7IERY 2 Jlg, HFEH Y8714 (CAD/CAM), CAE, BE7L Al&H,
2% 9 Fuzzy o|&, A7 § M2 2471800 Y G¥da,
& $&3le Zleidal oiet A7t o] Foix|A] U UL E ounjgct.

2 FA7NAZHNA ol AU 24750l ittt 23RS of
ol wel xpolzt AUAAIR AL AHHA ¢ AUe Ao mgiHc) ¢gos
ol AT FUFTHA of&ol A FUt URI, sidEojol ¥
Zeog wchdch,

4 ol Z} ch¥ eA7IAFT Y 222ty AEAM HAIY vig} Yol
FEU ciydol olux] 9 satE FEALEZYUR vA B4 Al2A3Y
ol BXLoE MFo] BolHol UE ¥ 2 Y= vAVIATYHY d¥HE U&
4 & orh FAZIAZT L A BIl diFel FEFEob sidel o &ol ol
2oL}, $oBE HAUE Zh oy AqELE dele azg AYel ¥
71&ofob & Zojrl.

a2y vjFoll A= ojn] o cfdos] AFZ8HBiological Engineering) &
ofe] EFE Jidsl glovt, sPdFHUTAA Hot AYY 2MEF MYt ¢
3] o]+ sFYIL F4lo] =lo] USDA Higher Education Challenge Grants
Program© 2 58] 2|{g& ol ¥EFY Eob 1§ 7yt ct dxf &

A= e 678 Yya5e] Hegs L7std vhE} ot

)
5

L od K orle |o

T
w2
m',‘.rim
e .
(A L ]

(1) Properties of Materials in Biological Systems
Mechanical
Thermal
Chemical /Metabol ic
Electrical
Geometric
Nonhomogenei ty/nonisotropicity

Hygroscopic Properties
_29_



Optical/electromagnetic

Cellular to organismal scale
Statistics/data analysis

Flow properties

Measurement of properties(attachments)
Nonlinearity

Interaction with non-biological materials

Rheological properties

(2) Modeling of Biological Systems
(emphasis on characterization and description as opposed to operations
research)
Introduction to systems thinking
Numerical methods
Simulation
Optimization
Linear and nonlinear
Expert systems
example: Plant growth systems
Reaction kinetics
Parallel processing

Chaotic systems

(3) Transport Processes in Biological Systems
{prerequisites:newtonian fluid mechanics, Chemical Engineering
thermodynamics or Physical Chemistry - not Mechanical Engineering
thermodynamics)
Heat/Mass/Fluids(non-newtonian)
Steady-state/Transients
Psychrometrics
material and energy balances
Porous media
Examples

cellular level



open & closed bio-systems

plant & animal

(4) Biology for Engineers, 1
Anatomy & Physiology
Microbial, plant, and animal organisms
Bioenergetics
Ecology/Population
Genetics/Biotechnology

Quantification

(5) Biology for Engineers, 2 : Environmental Factors

(effect on growth and function:
organismal level to global level: ecosystems: hydrologic cycle)

(combine approaches of Soil & Water and Structures & Environment to

Environment for all options)

Air/water/soil quality

Environmental control

Psychrometrics

(thermal, chemical, electromagnetic attributes of an environment and

their effects on living organisms within that environment)

(6) Instrumentation(and Controls)for Biological Systems
(Control theory as add-on module)
Sensors
Biosensors
Data acquisition systems
Measurements
Sensor/Biological system interface
Signal conditioning
Filtering
Data processing
Data interpretation

Statistical analysis, sampling/aliasing



Contro! theory
Digital
Analog, Feedback, feed forward, stability

oz felueloldE SAV AT £ DALk A AL A &
A7ALYE BE 2480 kg 1&gl ¥ Flolth,

6. ulF HEYte YAYY 4G 5L

22kojlA] AHEY urgdge] NEHLF Agricultural Engineering(AE)©]
Bioengineering Woll ZHE o] 27| wlZol F HEFHE Brl Hojrls]
71 918 olo] AgE olgo® P HE WAst rh. EY HAFH WA
ol oli]g} Georgia thdt W& 7 9= AES BAE(Biological and Agricultural
Engineering) & 7R3 3t iofl 5702 MFL F2 gt} UC-Davise ¥{ 2
212} A & Biological Systems Engineering(BSE)2} Food Engineering® & &3}
3L BSE ujof Agricultural Engineering, Aquacultural Engineering Bl Forest
Engineering & 37} AZ& Fof, UNEA L BAER 7YY siYoirt. o]l
thate] HEeta By WA %S 5 Do +53kch

7. A4

FANATEY HE 92 HEAL sdIIAY HA d A2 4H
2171€& ol &3 AEE, Az, 2RI vlo]2 dAAYAYE J2E St=
3%, #73Y, dodE, a3y ATy FoR HuHL Ut ol&
2 UE el e A vlZolMEe Y MY, 2344 A,
I LS 1% Aol WYE 2 YTt

a8y, FUY 2% 444 oyl sd71AZHAsE 19700 2URE HY
=7 XA, @ AIFHoZ 114 st W BFo] Y=ol U WA He

X

>

Y



A4 53, YF AUY £5 1400oF, chyd AYEL o 700l &5t
Tl olide sabe B2 Hato] vl wlE &x2 HuiEo AT JEHET
YA wG7IAEk olEolu Zles A%t Aol 273 e
o B-g3trloll= JFEFA HYolrh
Zuie] chte] LAY E vl 2ME A4 FUle] B 7IAZY 2oF %
BAHY LA Eob Aol & 73 %2 FHEF olFL ALen, HI
Aol HEH v vlole dx|uofd] Fofe] Rat&L Fof uls] Aol A
¥ dAolrt. H3], cidtdde F9 A QY +71 gy B 6% P ol
S, azpge] FEx et fAY ¥ElgE wi den, a4 1U%
o WEB2E #7670 AFOT e Yatgod FHIL e AL 4}
ch o ofdy ¥ ¥HH U WAHHE ST Yol EAEojol ¢
Zojrt,

dzf A AzdAe 71 177 ol &8t olE #Hijol HEc) &Y
o]te] Y g R Fdhe= JlEUYol 2800 Holl Wtn, 19] FAbriapa) ABab
AL dolg ZIxpaR g4 9 Al ZE AR £ 2z 61 A 9 35 JiAtel EHE
Zdd o do g olg HAY JegsEY VAN €A 1dVls ¢¥Y o=
Az oz Hojd Zieg Hydrh XY FFoME w4 FAHBYHE A
IAIZI7) 73] 2001 A7tA] Hd e} ZIAe Al Bu 2 "oisS fls) 102 4
dgde oatg MAst glct

ozt 2 oA2iZtA| AthHd MHE ALY o) FAVAZHY HEFH

Hop Hefsa, 3 Zole BE s olof & Hojrh ojfy2 Al 2%
of #3&3t7] ¢t wRez aAYE APy s, 2P 38 9 &

o Mr o i
i

Al
e

2.
—

Yo

F BA=E i HARRY U7t AHE Sojof ¥t F, gtachelolA
MY s 235 7Y o, 2588 4FBHAT 2L Fol AA¥L
2 o|FolAo} 3try, LiolrtM T Qo] HEFE|ojo} gk Y AIIAZTY
o Sxpgdzt HEALE Helrl fls @A AHd2AFFolA ZIATYH Fop 2
S FUHIYYLEA, of Fopg HIFE &o|iL. CAD/CM, CAE, HEIMA A
H. ddAevle, ABHEY W Fuzzy o|E F3} 2 24led sdd &

&3t= &2} vlol e AU Fobe] axFg ¥Fstojol U Fojrh
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22, Fuie] oy, 1991, 1992

=7 AAQ7E, 1977,1978,1980, 1985, 1991

Aguittan SGHE 4] 74, 1990, '90 SAEETH HEAE
Agrittn sgadAstuet, 1992, AAMdEG 7leQR FAT A
14

A A ohd gy ey, 1991, YA 2{¥QFA

U2 57172Y g52Y. ZARILAE No. 14, FA7IAHRE

ASAE, 1992, Biological Engineering Courses

Barger, E.L. etc, 1952, Tractors and Their Power Units, Wiley
Garret, R.E. etc, 1992, Improvement of Competencies of Agricultural

and Related Biological Engineers, UC-Davis



5 D e SUIAZUAEE 3319 44

2 4 & #
H§d  ojer i
ey Ay Bucieta
2 Ay Sy, oY, aAdqYy TUHLY1) 9 dg fade}, JAariw
I3 R AE gyt 4 dF
ot g A5
oY 9 A5
MY Y AG
A4 By, FUUAE ZIAz g g 4Y nr3¢,
459, w7 A4 71432y 1.2 7IAAE U NG
717, JIAMEY U AG 1 FULY((2) Y dF
A AxBe U AY
3 Ay Ay U AY foee 9 4y qEdy
U7 IAY 9 4G U954 U dE 71 U Adag ASEY
FA7IALAA 1 HA7IAE (1) L dF d5d, EAIAY QU Aa

FAHE7IAY % de

BAZFE7IAY B AE

k| Y, s riAIMuY FEsiy g dG A&BY, d5d
NAR LGN, A7 ZEAE I 4 dG #U7IA, 2o
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Cornell University,

Dept, of Biological and Agricultural Engineering

FRESHMAN

Introduction to Microcomputer Applications
Introduction to Metal Fabrication Techniques
Introduction 'to ¥ood Construction

Engineering Applications of Spreadsheet Programs

Introduction to Computing
Engineering Drawing

JUNIOR

Introduction to Energy Technology

Principles of Navigation

Advanced Metal Fabrication Techniques

Farm Machinery

Engine and Tractors for Agricultural
Applications

Electrotechnology

Soil and Water Management

Environmental Control for Agricultural
Production Systems

Transport Principles

Introduction to Biological Engineering

Hydrology and the Environment

SOPHOMORE

Undergraduate Seminar
Introduction to Computer
Plane Surveying

Engineering Applications in Biological Systems

SENIOR

Career Development in Agricultural and
Biological Engineering

Principles of Aquaculture

Instrument Design: Signal Processing and

Data Acquisition

Biomass Conversion Processes for Energy
and Chemicals

Agromechemical Engineering Machine Systems
and Design )

Agromechanical Engineering: Power and Traction

Food Process Engineering:a Transport
Phenomena approach

Bioprocessing Applications in Agriculture

Environmental Systems Analysis

Treatment and Disposal of Agricultural Wastes

Design of ¥Wood Structures

BioEnvironmental Engineering

Highway Engineering

Special Topics in Agricultural and Biological
Engineering

Undergraduate Teaching

Undergraduate Research



University of Georgia
Biological Agri, Eng,

FRESHMAN SOPHOMORE JUNIOR SENIOR
Engineering Graphics Calculus Statics Soil & Water
Chemistry & Lab, Physics Thermodynamics Processing
Engineering Measure Diff Equ Bio Engineering Ag. Structures Des
Calculus Biology Dynamics Engr Des Proj 1,2

Engineering Economics Mgt of Anim Env
Str. of Materiais

Electronics
Fluid Mechanics
Heat Transfer
Machine Design 1
Specialized in
Electrical & Electronic Systems Mechanical Systems Structural Design &
Environmental Management
Inst for Envir Qual Engines & Applications Environment Water Quality
Feedback Control Systems Hydraulic Control Systems Finite Element Analysis
Micro Based Control Systems Machine Design 2 Inst for Environment Qual
Intro to Micro Systems Feedback Control Systems Feedback Control Systems
Elect Machines Adv Agr Str Des
Des of Comp Algor Adv Str Environment
Greenhouse Management 1
Processing

Environment, Water Quality
Inst for Environment Quality
Processing Plant Des
Feedback Control System
Fundamentals Organ Chemistry
Phy Chem for Bio

Food Proc Dev

Timber Char & Utl



University of Minnesota

Dept, of Agri, Eng,

Lower Division

¥riting Practice 1

Calculus 1,2

Linear and Nonlinear Multivariable Analysis 1,2
Differential Equations and General Vector Spaces
Comprehensive Introductory Physics

General Physics

General Physics Lab.

General Principles of Cheamistry

Biological Science Elective

Agri. Engineering Orientation

Engineering Graphics

Statics

Computations in Agri. Engng.

Deformable Body Mechanics

Fluid Mechanics

Computer Programming

Upper Division
Technical ¥Writing for Engineers
Circuits and Electronics
Dynamics
Thermodynamics, Heat Transfer
Intro. to Engineering Statistics
Biological Science Electives
Engineering Principles of
Soil-¥Water-Plant Systems
Senior Design 1,2
Watershed Engineering
Agricultural Engineering Electives
must include:
(a) two Course from
Automatic Control and
Instrumentation
Finite Element Method
Microcomputer interfacing
(b) one Course from
Water Management Engineering
Agricul tural Waste Management
Engineering '
(c) Agricultural Engineering Elective



North Carolina State Univ,
Biological Agri. Eng,

FRESHMAN

General Chemistry 1

Intro, to COE

Intro. to Computing Envir.
Composition & Rhetoric
Analytic Geometry & Calc.l
Health & Physical Fitness

Chemistry Principles & Appl.

Composition & Reading
Analytic Geometry & Calc.2
Physics for Engr. & Scient.

JUNIOR

Soil & Water Engng.
Eng. Graphics

Engr. Thermodynamics 1
Fluid Mechanics 1

Agri. Processing
Analytical Methods
Electric Circuits 1
Electric Circuits Lab 1
Comm. for Engr. & Tech.

SOPHMORE

Elements of BAE 1,2

General Biology

Anaiytical Geometry & Calc,3
Engineering Statics

General Physics

Applied Diff. Egns.1
Engineering Dynamics

Solid Mechanics

Soil Science or Organic Chem.

SENIOR

Electro. Technology in BAE
Agri. Eng. Design 1, 2
Agri. Struct, & Envir,
Funct. Dsgn. Field Machines

Engineering Sci. Elective



Rutgers (The State University of New Jersey)

Food Engineering Curriculun
FRESHMAN & SOPHOMORE
Calculus and Differential Equations
General Chemistry
Physics

Computer Programming

Exposjtory ¥riting

Engineering ‘Orientation Lectures
Statics and Dynamics

Mechanics of Solids

Engineering Gfa;hics

General Biology

Biosystems Engineering Measurements
Principles of Food Science

JUNIOR & SENIOR
Organic and Physical Chemistry
Transport Phenowena 1
Thermodynamics
Intro. to Food Engineering Processes
Electrical Circuits and Electronics
Applied Instrumentation and Control
General Microbiology
Unit Processes for Biological Materials
Energy Conversion for Biological Systems
Food Chemistry
Chemical Engineering Analysis
Bioresource Engineering Design
Food Process Design
Systems Analysis
Heat Transfer in Foods
Economic Principles and Problems

Bioenvironsental Enginecring Curriculus
Elements of Environmental Pollution
General Biology and MicroBiology
Mathematics and Physics
Introductory Geology

Elements of Environmental Engineering
Electrical Circuits and Electronics
Measurements Instrumentation and Control

Unit Processes for Biological Materials



Inorganic and Organic Chemistry
Computers for Engineers
Principles of Applied Ecology

Environmental Systems Analysis for Engineers

Engineering Mechanics
Water Resources-Water Quality

Thermodynamics and Fluid Dynamics

Bioresource Engineering Curriculun

FRESHMAN

General Chemistry for Engineers
Introduction to Experimentation
Introduction to Computers for Engineers
Engineering Orientation Lectures
Calculus for Engineering

Analytical Physics 1

Engineering Mechanics: Statics

JUNIOR

Unit Processes for Biological Materials
Elementary Organic Chemistry & Lab.
Fluid Mechanics & Lab.

Elements of Electrical Engineering & Lab,

Energy Conversion for Biological Systems
Properties of Materials Lab.
Applied Electronics

Land and Water Resource Engineering

Energy Conversion for Biological Systems
Hydraulic and Environmenta! Engineering
Design of Environmental Engineering Facilities
Solid Waste Management and Treatment

Design of Land Treatment Systems

Elected Humanities and Social Sciences

SOPHOMORE

General Biology

Engincering Graphics

Multivariable Calculus for Engineering
Engineering Mechanics: Dynamics

Analytical Physics 2 & Lab,

Biosystems Engineering Measurements

Mechanics of Solids

Differential Equations for Engineering and Physics

Elements of Thermodynamics

SENIOR

Bioresource Engineering Design 1,2
Economic Principles and Problems
Applied Instrumentation and Control

Environmental Systems Analysis for Engineers



Purdue University

Agricultural Engineering Curriculun

Introduction to the Food, Agricultural,
and Natural Resourse System

General Chemistry

Programming | for' Engineers and Scientists

English Composition 1

Plane Analytic Geometry and Calculus I, 11

Fundamentals of Speéech Comeunication

Mechanics

Agricultural Engineering Computations
Biology - The Basic Concepts
Multivariate Calculus

Basic Mechanics |

Electricity and Optics

Biological Material and Energy Balances
Mechanics of Materials

Economics

Linear Algebra and Differential Equations

Physical Properties of Biological Materials
Soil and Water Resource Engineering

Soil Science

Basic Mechanics |1

Graphics for Engineers

Design of Machine Components

Linear Circuit Analysis 1

Fluid Mechanics or Hydraulics

Hydraulic Control System for Mobile Equipment
Finite Element Method in Design and Optimization
Professional Practice in Agricultural Engineering
Agricultural Engineering Design

Agricultural Systea Managesent Curriculus

Introduction to Agricultural System

Introduction to the Food, Agricultural,
and Natural Resourse Systea

Biology of Plants

General Chemistry

English Composition I, 1]

Computer Applications in Agriculture

Biology of Animals

Introduction to Calculus

Career Opportunities Seminar

Crop Production Equipment

Economics

General Physics

Technical Graphics Communication
Engines

Safety in Agriculture

Soil Science

Fundamentals of Speech Communication
Introductory Accounting

Farmstead Systems Planning
Elementary Statistical Methods
Hydraulics and Transmissions
Business Writing

Agricul tural Marketing

Electric Power and Controls

Senior Seminar

Agricultural Business Management or
Farm Organization

Principles of Selling in Agricultural
Business



Food Process Engineering Curriculun

Introduction to the Food, Agricultural,
and Natural Resourse System

General Chemistry

Programming I for Engineers and Scientists

English Composition |

Plane Analytic Geometry and Calculus [, 11

Fundamentals of Speech Communication

Mechanics

Agicultural Engineering Computations
Biology - The Basic Concepts
Multivariate Calculus

Basic Mechanics |

Electricity and Optics

Biological Material and Energy Balances
Mechanics of Materials

Organic Chemaistry

Economics

Linear Algebra and Differential Equations

Physical Properties of Biological Materials
Introductroy Chemical Engineering Thermodynamics
Momentum Transfer

Food Chemistry

Introduction to MicroBiology

Chemical Reaction Engineering

Heat and Mass Transfer

Professional Practice in Agricultural Engineering
Food Process Engineering Laboratory

Food Process Engineering Unit Operations

Process Dynamics and Control

Food Microbiology

Food Plant Design and Economics



UC-Davis

Calculus General Chemistry
Linear Algebra Organic Chemistry
Differential Equations Engineering Graphics

Vector Analysis Applications of Computers

General Physics Circuits

Properties of Materials Statics
Agricultural Engineering curriculun Aquacultural Engineering curriculua
Electronic Circuits Electronic Circuits
Microcomputers Microcomputers

Dynamics Dynamics

Elementary Fluid Mechanics Dynamicsl

Mechanics of Materials Elementary Fluid Mechanics
Thermodynamics Mechanics of Materials
Engineering Economics Mechanics of Materials

-8 12H% Thermodynamics

Statistics Engineering Economics

Principles of Fluid Machinery Design Statistics

Agri. Structure: Environmental Aspects < 1245

Unit Operations Food Engineering Agri. Structure: Environmental Aspects
Eng. Projects:the Design and Unit Operations Food Engineering

Evaluation Process Hydraulicstructure Design

Eng. Projects: Design Eng. Projects: theDesignandEvaluationProcess
Eng. Projects: Design Evaluation Eng. Projects: Design

AaYE 248 Eng. Projects: Design Evaluation
combustion Engines E4EYUE SR

Engineering Hydraulics RYE 3R

Engineering Hydraulics Lab.
Electric Power Equipment

Food Engineering curriculun Forest Engineering curriculun
Electronic Circuits Electronic Circuits
Microcomputers Microcomputers
Dynamics Dynamics
dynamicsl Dynamicsl
Elementary Fluid Mechanics Elementary Fluid Mechanics
Mechanics of Materials Mechanics of Materials
Mechanics of Materials Mechanics of Materials
Thermodynanmics Thermodynamics
Engineering Economics Engineering Economics
<4 1315 =4 12H%
statistics Eng. Projects:the Design and
unit operations Food Engineering Evaluation Process
3HE 2 Eng. Projects: Design
AU SR Eng. Projects: Design Evaluation
Elementary Fluid Mechanics 1 AF4E 3T

Thermodynamics Forest Engineering

digital Instrumentation in Agri. Eng Forest Engineering Field Problems
Introduction to Computer Architecture
Engineering Economics



Kyoto University
Dept. of Agri, Eng,

Outline of Agricultural Sciences
Outline of Irrigation, Drainage and
Reclamation Engineering

Outline of Agricultural Machinery
Engineering Mathematics },2,3
Digigal Calculation

Applied Methology

Surveying

Hydraulics 1

Mechanics of Structures

Soil Mechanics

Statistics of Agriculture and
Forestry

Practice in Surveying 1

Farm Practice 2

Manufacturing Process 1,2
Strength of Materials

Vibration

Thermodynamics and Heat Transmission
Design of Machine Elements
Instrumentation

Automatic Control

Exercise in Applied Mechanics
Design and Drawing of Machinery
Design Practice of Agricultural
Machinery

General Course of Electrical Engineering
Biochemical Engineering
Agricultural Machinery Laboratory
Agricultural Structure Engineering
Irrigation and Drainage
Groundwater Hydrology

Farm Mechanization

Hydraul ic Machinery

Special Course in Agricultural Machinery
Seminar in Agricultural Engineering
Reading of Foreign Books 2

Outline of Plant Cultivation

Food Crop Science

Farm Management

Radiation Engineering 1,2

Soil Science 1

Outline of Food Science and Technology
Introduction to Research

Agricultural Prime Movers

Farm Machinery

Farm Processing Machinery

Earth Work Machinery

Machinery in Animal Husbandry

Rural Planning 1

Water Use Engineering



National Taiwan University
Dept. of AKE,

FRESHMAN SOPHOMORE

Calculus Engineering Mathematics
General Physics Thermodynamics

General Physics Lab, Engineering Materials
Engineering Graphics Applied Mechanics
Introduction to Agriculture Strength of Materials
Introduction to Agricultural Machinery Farm Shop Practice

Mechanical Drawing

Mechanism
JUNIOR SENIOR
Farm Machinery Agricul tural Processing Engineering
Farm Machinery Practice Farm Machinery Tests and Performance

Farm Power

Farm Tractor

Machine Design
Electrical Engineering

Fluid Mechanics
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advanced agricultural processing 1,2
advanced design of agricultural machinery
advanced agricultural machinery mechanics
seminar 1,2

agri machinery research 1,2

advanced farm power

advanced farm structure engineering
advanced field machinery

advanced agricultural land preparation
advanced agricultural land engineering
advanced statically indeterminate mechanics
numerical analysis

practice in conducting research

advanced fluid machinery

advanced fluid mechanics

advanced applied hydraulics

advanced analysis

advanced field machinery

advanced computer programming

advanced soil physics

advanced soil mechanics

advanced tractor engineering

advanced measurements & instrumentation
advanced mathematics 1,2

testing method fo metalic materials
advanced kinematic synthesis of mechanism
advanced agricultural processing machinery

theory of agricultural processing factory

dry & storage of agricultural products

physical properties of agricultural products

advanced design of agicultural structure

agricultural machinery management

analytics of farm machinery

agricultural machinery seminar 1,2,3

farm power research

agricultural circumstances control engineering

design of agricultural machinery elements

agricultural water resources development

field machinery sesinar

advanced agricultural land construction
engineering

plan of rural

advanced agricultural sanitary engineering

advanced plastic mechanics

advanced noise & vibration control

hydraul ic model ing

water quality engineering

advanced execution works

advanced water |ifting machinery engineering

advanced heat transfer

fluid machinery seminar

finite element method

theory of lubrication

theoretical soil mechanics

control engineering

advanced vibration engineering

dimension analysis & law of similitude
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University of Florida
Agricultural Engineering Department considering name change.
Three options, revised 1990
1. Food and Bioprocess Engineering
2. Soil and Water Resource Engineering
3. Agri-systems Engineering
Majority of students in Soil and Water
Fifty students(junior and senior)in Agricultural Engineering
One hundred students in Agricultural Operations Management

University of Florida is pushing to decrease hours in engineering

University of Georgia
1990 Implemented Ph.D. in Biological and Agricultural Engineering
1991 Changed name of department to Biological and Agricultural
Engineering
1991 Proposed new degree in Biological Engineering
The Agricultural Engineering degree program has five areas of emphasis:
1. Electrical and Enectronic Systems
2. Machine Systems
3. Water and Soil Resource Systems
4. Processing Systems
5. Structural/Environmental Control Systems
Enrol lment increasing by 5 ™~ 10% annually.

Plan to propose new degree in Food Engineering within 1992

University of Tennessee
New Department Head: Fred D. Tompkins.
Department name: Agricultural Engineering but considering name change to
add Biology to name.
Curriculum last revised in Fall 1991
Degree is now BS in Agricultural Engineering with options in
1. Transport Processes in Biological Systems
2. Electronics and Instrumentation

_54_



3. Modeling of Agricultural Systems

Clemson University

Four years ago we implemented a new curriculum with four emphasis areas:
1. Agricultural Production and Consumer Products Engineering
2. Natural Resources Engineering
3. Food Engineering
4. Biotechnology Engineering

Changed name three years ago to Agricultural and Biological Engineering

Oklahoma State University
Department considering name and curriculum change.

College of Agriculture is now College of Agricultural Sciences and

Natural Resources.

University of Idaho
Agricul tural Engineering:
highest enrollment in seven years at 32 students
12 freshman and six transfer.
Agricultural Mechanization: is in trouble.
The administration, up to the President, is very interested in
bio-engineering as a separete program.
Areas of interest are:
1. Water and Soil Resources
2. Bio-Environmental Control

3. Bio-Mechanical Systems

University of Nebraska
Department of Biological Systems Engineering

B.S Agricultural Engineering (45 students)
Emphases:

1. Machine Design

2. Soil and Water Engineering

3. Structures Design
B.S Biological Systems Engineering (30 students)



Emphases:
1. Food and Bioprocessing

2. Plant and Animal Welfare

3. Vater and Environment
M.S. and Ph.D. Agricultural and Biological Systems Engineering

(45 students)
B.S. and M.S. Mechanized Systems Management (62 students)
B.S. Water Science (17 students)

Washington State University

Department is developing joint degree program with University of Idaho
in the area of Bio Systems Engineering

Current departmental areas of emphasis:
1. Water and Soil Engineering
2. Postharvest Process Engineering
3. Specialized Machinery

Other developments:

New courses integrating social issues into design.

University of Kentucky
1. Revised curriculum approved in November of 1991,
2. Added four year, four course sequence in modeling of biological
systems,
Require three courses in biology.
Retained four traditional options.
Now considering a name change.
Student numbers up to 40 (from a low of 11 in 1989).

oo sew

Mississippi State University
Began in 1967
1. Biological Engineering (100 students)
2. Agricultural Engineering (7 students)
3. Agrucultural Engineering Technology and Business (25 students)
Fifty percent women,

Introductory class approximately 45 students,



Thirty percent of Biological Engineers are Pre-Med.
Environmental Engineering: moving toward joint program for accredited
Environmental option under ABET with Civil Engineering and Chemical

Engineering.

Northwestern University
Department of Biomedical Engineering
Planning to develop biotechnology laboratory course in genetic and
protein engineering requiring the knoowledge of engineering design and
engineering sciences as well as a detailed knowledge of biological

sciences,

Louisiana State University

Changed curriculum in 1987
This year, the name was changed to Biological and Agricultural

Engineering.
The curriculum has four specialties

1. Biological Engineering

2. Bioenvironmental Engineering

3. Food Engineering

4. Machine Design
The enrollment has risen from five students to 70 students in two years,
The student body makeup is 37 % women.
The first students will graduate in May, 1992.

Ohio State University
New Agricultural Engineering curriculum, with all of Engineering College
developing undergraduate courses in:
1. Energy in Environment
2. Bio and Mechanical Systems Dynamics
3. Transport Phenomena
4. Modeling for Design
New Agricultural Majors
1. Agircultural Systems Management

2. Construction Systems Management



University of Califronia Davis
Revised curricula will become effective Fall, 1992:
Biological Systems Engineering curriculum
Students may select a course of study to specialize in
1. Agricultural Engineering
2. Aquacul tural Engineering
3. Forest Engineering
Food Engineering curriculum
Several new and revised courses introduced for the curricula.

Proposing change in department name to Biological and Agricultural

Engineering.



