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w BRI REERE

Receiving, [4a¥4]

Processing or Grinding[#l%& 0 ] ~30%
Batching & Mixing, [ECFIFI;E &

Pelleting, [ fil/1& fiL/¥T FiI] 45~50 %
Packaging, [ 2%]

Warehousing and Loading [E {# R #r E14E & ]
Bulk loadout [ENZEH E]

Plant Services [EE g 3% it £ &




Costs from[f A KB R..]

Electricity [ 7]

-Electric motor- transportation and processing eq. [#i1% B i0 T A B ]
-Lighting [BRHEA]

-Battery operated forklift trucks [ =% & ith]

Boiler [#34E]

-Steam, hot water, heating tanks [Z%/5. 2K, INEHIE]

Vehicles Fuel [EEHf A%

-Bobcat, forklift truck, [SEEE. ¥ = 4]
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Pelleting Cost from[ S P A K B 1R...]

Electricity

Motor- conveyors[Efi1X 1], elevators[ 3} F ], distributors[/7 B2 28], feeders[{H ¥} 4],
pellet mills[ 22 FI##], blockers[ 2L 1844, extruders [#5ERH),

coolers[ /A AN4%], dryers[BZ1& #], crumblers[BERIHE], shakers[#EE&f], fat addition devices [£1E
JHEE &), liquid pumps[[&F4R].. L L EX BRI EE,

Lighting in the pelleting, extruding area [ fi F11% H [= 15 BREA]

Electro wrap tracing of liquids lines [;&#} & fR N E4]




Pelleting Cost from [SL I AR B 12...1(¥8)

Boiler Fuels

Steam conditioning for mash for pelleting and extruding. [ HIF0$EH 2 5
BHRAZEA]

Dryer for extruded products [ H B &k Z 7 1E]

Steam or hot water, tracing of liquids lines, liquid tanks. [&# & #EFREHH
FENNEA 2 725 [ B EA K]

Vehicle Fuel, Almost zero




Processing cost from [#HfERKAZK B 1A...]

Electricity
Motor-conveyors, elevators, distributors, cleaner,

feeders, grinder[$¥71&4%], roller mills[EL#&##%], air-aide system for size reduction machines.

[ PR R SR B R R
Lighting in the processing area [#i5%0 T [=AEEA]
Boiler Fuels
Steam for steamer, rolling, flaking
[ A/ B R Rk iz 2% 05

Vehicle Fuel, Almost zero
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fR N T R EERE

compressor others
470%  \ 0.48%

pelletizing 1
40.25%

materials handling
6.02%

n mixing
9.25%
aspiration
13.54%

milling
25.77%

Fig. 1. Consumption of electricity in percentage of compound feed production in the case study

https://inria.hal.science/hal-01472224

40



2 88% 00 T 5 an{e] 6 AE R b BK

IR BRI BEIE T

- RS S R

- RIECERE

- TE BAHE FE B AR

B % BB ET BEFE I

- BE B R ER R

- EARE[E Uk EAF FH

- FEAER SR B 1

~FARollerMill +Expanderfia & i T iRFE~

41



5
fin ¥ R A5 H 175




TON( M)

Short ton=2000lb

Long ton=2240lb

Metric tons=1000kg

FEME (EEE : shortton) , XIFAEW, A—F=F{I, £2,000FkME (
907.18474NFT) , EEHEEEEFR %nv:_%ﬂfr (Mg (ton) {E&RE
MARA R FE, A2 ME (1,000/&)?‘*@2 204.622625%Fs) EARME (2,240%
f3£801,016.0469088/2 FT) 43 Al #8 A metric tonE2Imperial

https://zh.wikipedia.org/w/index.php?search=ton
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Bushel to Metric ton3 2 E5 4\ Hif

BARLEY (48 Ib/bu)

1 bushel =.021772 metric ton

1 metric ton = 45.9296 bushels
CORN & SORGHUM (56 Ib/bu)
1 bushel =.0254 metric ton

1 metric ton = 39.368 bushels
WHEAT & SOYBEANS (60 Ib/bu)
1 bushel =.0272155 metric ton

1 metric ton = 36.7437 bushels
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Angle of Repose

- RIEA, TMEREA, EREEENRE LNYREEROHE T /ERIERSR
INRERF, EAKTREFTARAIR/NAEE
j(g%ﬁ*iﬂk%ﬁ?ﬁtﬁﬁlﬂi"?K——ﬁJ:iﬁ?ﬁf’%fﬁﬁ— HIRYIRI R EEL KT mE
FRECN AR RIS, HEEE, FBfREENEIRK, kEZVERE
BRIREERE

https://www.google.com/search?g=angle of repose




Q. Google: Angle of Repose

« - C B google.com/search?g=angle+of+reposeflog=angle+of+repose@ags=chrome.0.69i159j015.5947j1j8&sourceid =chrome&ie=UTF-8

i EEES Yahoo=E [ &8%E Faceboo. @ EETIE @ Fa4LE @ Philippine Travel A.. & boonetemperatur.. @ EggtszZ=zl .

GO‘Q.QIE angle of repose 4 Q

Az BB Oz Oxy Dz =2 HE IH

£ 22,700,000 BEEE (E=5FRA - 035 7))

The angle of repose, or critical angle of repose, of a
granular material is the steepest angle of descent or
dip relative to the horizontal plane to which a material
can be piled without slumping. At this angle, the
material on the slope face is on the verge of sliding.
The angle of repose can range from 0° to 90°.

Angle of repose - Wikipedia

hitps://en wikipedia.org » wiki » Angle_of repose
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g Bulk Density and Reposed Angle HERASYHHEZEEREZR A

Tables are to be used as a guide only

Bulk density Angle of

tonnes/m’ repose
Nuts 600-650 60 degrees
Wheat 750 0.750 27
Barley 620 0.620 28
Oats 450 0.450 28
Maize 720 0.720 28
Rye 710 0.710 26
Soybean 750 0.750 27
Safflower 530 0.530 28
Sunflower 400 0.400 30
Rapeseed 670 0.670 22
Linseed 730 0.730 20
Sorghum 720 0.720 28
Lupins 720 0.720 28




() Moisture Content & /K3

g7 EELRE /K FE AN e B #?

Mw (wet basis) = W;d X (100)

Md (dry basis) = Wd‘d X (100)

w = wet weight
d = dry weight
M = moisture content on a percent basis



B FX®E

13.5% 2 KEBHENR, LZEEKEEZD%

13.5% S KB ERKIKFHEZZ?

13.5% mEESKEBEPNEX, HEZESKESE 15.61%
EIKEAE13.5% E XK, 7(£25 CTHIKEMERI A 0.70




©® Moisture Shrinkage BZIREBUK 718K

- EX.

» Mo =15%, Mf=10%, 5% moisture removed

= Moisture Shrink = (15-10)/(100-10)*100=5.56%
« Original 100kg grain with 15% M.C.

= Final Weight = 100-5.56 = 94.44 kg

= Shrink factor = (5.56-5)/5*100=1.12%

Moisture Shrink (%) = 12=Mf , 449
100 — Mf

Mo = original or initial moisture content (%)
Mf = final moisture content (%)



() Equilibrium Moisture Content3¥- & /K 3

tf

*-@IE7K$EI\/IC7E?ET_¢#E$:§1¢1I*1¢FT (DFFEEHERETRE) , &Y
E H [F [EZF | RK 2 E R ENRE R & K,

lid:= 3 LLr%Tﬁ""Iiii'::'[')S'lll&? 7, MAERIRERERKS, BRKE
*DH@/E E/] __’fjJHj( Iad?o

EMC B25eztg. ELRGEEEFRMZRLOEES, EEZESYNETF
BEMEMNZEHE,




Equilibrium Moisture Content




7K

RHAE
SN IK-=EERIRERR
EREMNTE

JKIER, kg/cm2, psi

JKEE, BALUGSERT

LbEh, 41801J/kg-K, 1.0 cal/g-°C
ZREEEN, 100°C, 101.325 kPa, 2257 /g




0 &R

- =
Z&.on

iREE1E100°C ~ IREKXKREF - ZZ5mER0.9 (90% ) - 8l :
* Q0%WHIEEBRTLZIER - 10%BREEK -
-« MIEETE (BRhy =419J/g - hyy = 2257 /g)
h = 419 + 0.9 x 2257 = 419 + 2031.3 = 2450.3J /g

IERNE IR IBTH2450.3 JRVEER - IR ZIRNFAEBRE -

BERREZSEN

—Q»f—\ﬁ_ N\

o BAZA/BEHBBAZRAKERET - TR KMNBAZ R pEANZES - BiEA

ZAAN

@22 ( superheater ) EE—/NE -

 BABEFBHERER] MET @ BFRFAULDEEBBENRE -
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Google: heating value
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Adapted from Biomass Energy centre (www.biomassenergycentre.org.uk)

Name of fuel Calorific value
(Kcal/kg)
Wood chips (30% moisture) 2895

Miscanthus (Bale 25%moisture) 3105
Log wood (stacked 20%moisture) | 3511

Wood pellets 4060
Wood (solid, oven dry) 4538

Pine needles 4800
House coal 6448-7404
Anthracite 7881
Natural Gas 9100

LPG 11058

Heating oil 10150



Flow pattern in silo¥ ¥l 7815 =

Mass flow
Funnel flow

<[22 B1TGoogle>

flow pattern, funnel flow

Q2 BB HEE O BFzE (Ex

#7% 13,500,000 B R (E2RE 078 8)

&l Tflow pattern, funnel flow ;, FIERIESEF

storage vessel hopper bulk solids discharge silo

jenike

Fuzial Flom

MASS FLOW FUNNEL FLOW

Pl Senad
A -'F
materia

- Brasar pired s
\
-

s

ratholing

filk
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MASS FLOWE &7}t

Mass FlowZ—fE¥HREERX, EYsiEs gairf e, A
WFtE E#ui,]qE,JLIXUILJ, BIE“FeESH” (First-In, First-Out, FIFO)
RIRE|, EFE4SEEETE -

i’]"Juu,EJJ MEREFE), |EZEH, Jﬂ_f‘éﬁfi TR R,
/_J DEEIRR FRINEHEZEENYHAISRE DB, HEEREFRSY

ST - B HIEE (bridging) Bifgit (arching) [RE, EREE

E:Eo

Sz




FUNNEL FLOWiE 3%

Funnel FlowZfEYIRHER 28 A pdhib EEE R RE, Br—EZELUR8
MBI, MEFEBMNYHAIEEFESEERE, EFERHITE
;ri'J/_Juu.EJJ MEERE DR, 25 rTeREHY, BRIEA” (
dead zones) .

f-' S T{%Mass FlowiBfg“scHE5c” (First-In, First-Out, FIFO) [REl, &
R ATEE B ST E AMYIFEZRRE, EmErEEE R,

MFLBE - A RIRL “‘j?."r_lfl’]%ﬂﬂ] EXE N, EEEGRRSAHT,
BRoEE - YHTeeEFEHE (arching) ZEE (ratholing, HIDFRZER) TiE
E, ZEEFEHN,

I'I'I
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MINISTRY OF AGRICULTURE
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WA KM 108 & M 109 & W 110 & > KW ¥

ltems 2019 2020 2021 2022 2023
4 o Total 8 627 092 8641 672 8 S88 267 8 604 263 8373743
mos¥® | w  Hog 3735 682 3 828 000 3752 355 3622724 3514779
Total % & Poulry 4102522 4046 226 4 089 860 4196 878 4096 475
Production | 4  Catle 253 842 259 368 270 411 273 581 273 096
* & Fishery 472 689 467 724 435614 473937 452 902
ft & Others 62 357 40 354 40 027 37 143 36 491
70.6% (& # Total 5 788 009 5 808 141 5929 325 6 098 553 5913 964
CE L #  Hog 1301 546 1 343 281 | 402 588 1 469 002 1 401 602
Commercial | % & Poultry 3 824 581 3820 352 3911911 3971903 3859 953
Feed 4 Catle 188 758 192919 195 612 203 389 217 494
4 A& Fishery 432490 433 851 399 792 434 061 414717
% & Others 40 635 17737 19 423 20 198 20 198
294% , 4 % Total 2 839 082 2833531 2 658 941 2505710 2459779
o #  Hog 2434137 2484719 2 349 767 2153722 2113177
FamPro- | % & Poultry 277 941 225 874 177 949 224975 236 22
cessed Feed + Cattle 65 084 66 449 74 799 70 192 55 602
* & Fishery 40 199 33872 35822 39876 38 185
t & Others 21722 22617 20 603 16 945 16 293
&4 #9#4 T & #t Feed Factory 116 116 108 113 118

AHARR:

LI EUE

Source © Department of Animal Industry, MOA.

65.3%

85.9%
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B OH EOH 104 F. 8 105 F B H 106 4 E.H 107 F F.H 108 #
Ttems 2015 2016 2017 2018 2019

4 3 Total 7379922 7 515 884 7618 790 7708 828 8627092
R HE 3 Hog 3 260 752 3261 326 3209161 3204314 3 735682
Total % 4& DPoultry 3286420 3479 156 3 656 425 3 757 106 4102 522
Production el Cattle 247 812 241 602 245 479 250318 253 842
& #  Fishery 529136 479 273 450 342 448 755 472 689
# 4 Others 55 802 54 527 48 383 48 335 62 357
4 3t Total 5 058 348 5280 444 5352551 5458 701 5788 009
B safE) 54 Hog 1136 630 1182 530 1230932 1248473 1 301 546
Commercial | % 4 Poulty 3262315 3474 333 55175875 3 605 301 3 824 581
Feed 4 Cattle 151 047 156 995 159 882 170 016 188 758
4 #  Fishery 484 934 439 316 421 361 411 602 432 490
H 4 Others 23 422 27 270 22 800 23 308 40 635
4 3 Total 2 321574 2235 440 2266239 2250128 2 839 082
A &LH 7 Hog 2124122 2078 796 1978229 1955841 2434137
Farm Pro- | % 4  Pouluy 24 105 4 823 138 850 151 805 277 941
cessed Feed 4 Cattle 96 765 84 607 85 597 80 301 65 084
sk #  Fishery 44 202 39 957 37 981 37 153 40 199
H 4  Others 32 380 27 257 25 583 25028 21722
B2 A4 T B 3 Feed Factory 121 123 126 119 116

WHAR HRRRELARETHR -
Source : Department of Animal Industry, COA, Executive Yuan.
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B B RE 109 # RH 110 & KA 111 5 RE 112 F KA 113 F
Items 2020 2021 2022 2023 2024

(4 % Total 8641672 8 588 267 8 604 263 8373743 8 350 251
RS S 5% Hog 3 828 000 3752355 3622724 3514779 3409 483
Total % #& Poultry 4046 226 4 089 860 4196 878 4096 475 4197 992
Production 3 Cattle 259 368 270 411 273 581 273 096 258 438
s A&  Fishery 467 724 435614 473 937 452 902 451 164
‘i 4 Others 40 354 40 027 37 143 36 491 33174
(4 ¥ Total 5808 141 5929 325 6 098 553 5913 964 6075 816
8 on £ # Hog 1 343 281 1 402 588 1 469 002 1401 602 1399 720
Commercial ) £ #  Poultry 3820352 3911911 3971903 3859 953 4030 289
Feed 4 Cattle 192919 195612 203 389 217 494 213 399
s A&  Fishery 433 851 399 792 434 061 414717 412 608
‘it 4 Others 17 737 19 423 20 198 20 198 19 800
4 3 Total 2833531 2 658 941 2505710 2459779 2274 435
A &) 4 2 Hog 2484719 2 349 767 2153722 2113177 2009 763
FarmPro- | £ & Poultry 225874 177 949 224975 236 522 167 703
cessed Feed * Cattle 66 449 74 799 70 192 55602 45039
/& #  Fishery 33872 35822 39 876 38 185 38 556
# 4 Others 22617 20 603 16 945 16 293 13 374
&2 48 44 T it $¢ Feed Factory 116 108 113 118 113

AHRR: RENTHA -
Source : Department of Animal Industry, MOA.
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CYARIRE S S d. AR OLEY B £ F S

221105 2Bn46HATRL

A
3 h Bl [ - 30EE 7K E B} &a&t
Pk [ h 45 = 45
= & (35 1,038,974.3 22,567 .1 1,061,5414
L 7} rti 1,024,988.9 144,850.6 1,169,839.5
= ;3 m 901,751.9 153,870.7 1,055,622.6
53] L 2% 7,419.0 B 7,419.0
-7 it L 1,333,738.1 13,063.5 1,346,801.6
3] %4 M - 437.7 437.7
= K % 572,851.0 13,959.9 586,810.9
A 76 W 141,743.2 16,902.6 158,645.8
B i1 W 618,403.1 65,023.4 683,426.5
=) s % 12,721.0 - 12,721.0
= = &S 42.874.0 - 42.874.0
i at 5,695,469.0 430,675.5 6,126,144.5

Fiuc: N

% 7] Bl EEEHE KEEH ait
ik i O] 114.0 - 114.0
= = [32] 1,144,891.0 19,070.6 1,163,961.6
4 7] i 1,093,152.9 143,283.6 1,236,436.5
= i3 7] 1,011,557.8 140,296.2 1,151,854.0
& = % 8,412.0 - 8,412.0
-7 1t & 1,065,564.9 11,249.7 1,076,814.6
5] i % - 463.2 463.2
B K % 454,227.9 15,497.0 469,724.9
év 7 i 136,604.3 8,148.1 144,752 .4
BF H 3 726,764.3 109,528.5 836,292.8
e} 3 13,776.0 20 13,778.0
= £ 5% 47,168.0 - 47,168.0
& 5t 5,702,233.1 447,538.9 6,149,772.0
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TAIWAN PIG PRODUCTION STATISTI

&3 Eﬁﬁkmﬁﬁlﬂtiﬁ!l

Table 3. Per capita consumption of red meat, poultry and fish, 2016~2024
817 : 2AF / A (kg / person)

2016r | 35.74 5.70 0.96 34.65 0.04 77.08 13.88 90.96
2017 r | 36.57 5.89 0.97 34.28 0.05 77.76 12.40 90.16
2018 r | 37.3¢ 6.41 1.1 38.58 0.06 83.50 16.72 100.22
2019r | 36.91 6.84 0.94 40.18 0.07 84.94 12.68 97.63
2020 r | 35.41 7.15 0.95 43.08 0.06 86.65 13.65 100.30
2021r | 3529 6.89 0.96 40.79 0.07 84.01 13.36 97.37
20287 36.077 7.35 0.96 43.16 0.08 87.62 16.15 103.77
2023 r\\ 35.6)/ 7.57 147 42.77 0.07 87.19 18.14 105.33
2024

1L rREBES " - " REBERARESRELRH -

2 RRARERESNE 112 ERE REEEDERNERAASHILE - 18MESHOMIBEE 98 F -
Note: 1." r " stands for the revised figure and " ... " stands for the unclear numeric value or no information available.

2. The area covered for information contained in the Food Supply & Utilization Annual Report is Taiwan-Fukien area.

BERE BRMEER - BRED
Source: Food Supply and Utilization Yearbook, Ministry of Agriculture.

https://www.naif.org.tw/
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