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The Evaluation of Raining Sensor Performance

Chen Ling-Hsi

Associate Agricultural Engineer, Taichung District Agricultural Research and
Extension Station, COA

Abstract

Torrential rain, drought and higher temperature are threaten food security due to climate
change. Protected culture acreage is increasing in the enhance food self-sufficiency rate policy in
Taiwan. Taiwan’s climate patterns are rainy spring, high temperature and high humidity as well
as typhoons in summer, and cold wave in winter. Local greenhouse emphasizes both reduce
temperature in summer and insulation in winter, and also require moderate natural ventilation,
shading or misting in the rainy and hot summer. So the activity roof-window that can protect crop
from rain and vent in the sunny day has be taken seriously. Greenhouses mounted with activity
roof-window are increasing. The activity roof-window has two kinds, retractable and rolling
plastic cover, all need to be closed the roof-window when rainy. Rain sensor with
electromechanical control technology can automatically close the roof-window when it rains.
There are three types of rain sensors: weight, resistive and optical. The experiment was conducted
in Tacun Township, Changhua County on 13th January, 2015. The best performance of rain
sensor is optical type and weight type has the least sensitivity because it need take time to soak
rain drop. The optical type is expensive, followed by imported weight type, and then resistive

type.

Keywords: Rain, Sensing, Protected Cultivation, Roof-window.
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Evaluation for Application of Sensing Technology to Monitor on
Agricultural Loss

Fu-Yuan Lin?, Su-Chen Chang?, -Yu-Ying Feng®, and Yu-Wei Chen*

! Assistant Agricultural Engineer, Miaoli District Agricultural Research and Extension
Station, Council of Agricultural,Executive Yuan, COA

2 Senior Agricultural Engineer, Miaoli District Agricultural Research and Extension
Station, Council of Agricultural,Executive Yuan, COA

® Assistant , Miaoli District Agricultural Research and Extension Station, Council of
Agricultural,Executive Yuan, COA

* Substitute Services,, Miaoli District Agricultural Research and Extension Station,
Council of Agricultural,Executive Yuan, COA

Abstract

The purpose of this project is to study the growth and economic yield loss of grain crops and
fruits after nature disaster by UAV (Unmanned Aerial Vehicle) techniques for remote monitor in
Miaoli area. According to the purpose, we develop technique of remote monitor, communication
between near-end and far-end, relative databases of fact-finding. In addition, we establish
standard for qualification of pest and disaster prevention to evaluate the data we capture from
above and applying to survey of disaster. We try to use UAV remote techniques to establish plant
growth model from start to finish when typhoon pass by comparing the difference between
growth model and result from fact-finding, and then evaluate the feasibility of this study on
agriculture loss.

Keywords: Monitor, Crops, Natural Disasters.
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Proceedings of the Symposium on Agricultural Engineering and Automation Project Achievements, 2015

The Study of Application Mode for Peanut Fresh Pod Cabinet Dryer

Wei-Cheng Chen®, Ming-Shi Huang®, and Chung-Teh Sheng?

! Research Assistant, Department of Bio-Industrial Mechatronics Engineering, National
Chung Hsing University

2 Professor, Department of Bio-Industrial Mechatronics Engineering, National Chung
Hsing University

Abstract

Peanut has been harvest consistent production operation in Taiwan. However, peanuts fresh
pod moisture content up to 50%, most of the way by the sun to dry to the moisture content of less
than 12%. The bin dryer commonly be used in the grain drying in the study. According to the
characteristics and needs of peanut drying, we explore its possible application mode and establish
the standard operation mode of the peanut drying. The mode offered an important advantage of
this device reference for the peanut industry when the peanut drying. In order to improve the
drying quality and energy efficient, we introduce uniformity operations during traditional peanut
drying process. Further development of the bulk bag with a drying function improves the
convenience for peanuts out of warehouses that can improve the efficiency of the dryer. In
addition to lower production costs, it can improve the traditional peanut drying to depend on
artificial, the weather factors, quality loss and other issues to promote develop the peanut
industry.

Keywords: Cabinet Dryer, Peanuts Fresh Pod, Drying, Uniformity.
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21 A S =¥ B% S % (L)

Variety Minor Max.  Size;mm  Minor Max.  Size,mm Mean 100%_Succeed Removed
Range Mean Range Mean mm Times Rate,%
Taper P1 14.7~122 13.39 14.6~11.3 12.85 13.12 13 59.33
type P2 15.2~11.7 13.22 14.0~11.1 12.49 12.85 26 73.50
Concave P1  14.4~117 13.58 14.1~11.5 13.07 13.33 21 56.18
Holetype P2 14.7~11.4 13.32 14.3~10.7 12.65 12.99 41 83.25
Needle P1 14.1~122 13.32 13.6~11.0 12.41 12.86 1 27.50
type P2 14.8~12.1 13.62 13.4~11.6 12.70 13.16 12 39.67

Note: P1, P2: Position of Removing plumule, Testing Times: 60 Times

22 P S F Rk (Mifh)

Variety Minor Max.  Sizemm  Minor Max.  Size,mm Mean 100%_Succeed Removed
Range Mean Range Mean mm Times Rate,%

Taper P1 14.0~124 13.14 13.6~11.7 12.55 12.85 19 57.0
type P2  14.1~122 13.37 13.6~11.2 12.82 13.10 37 77.83
Concave P1 14.2~127 13.52 13.8~11.3 12.80 13.16 36 78.67
Holetype P2 14.4~12.6 13.52 13.7~11.3 12.78 13.15 42 80.5
Needle P1 14.3~13.0 13.47 12.7~12.4 12,53 13.00 6 17.17
type P2  14.0~12.2 13.10 13.1~12.0 12.60 12.85 10 27.83

Note: P1, P2: Position of Removing plumule, Testing Times: 60 Times
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Abstract

This research utilizes PIA image to analyze the counting and examining system. Detect the
geometric physical characteristics of the lotus seeds. Go to the removing sprout test organization
in initial stage, With different to removing sprout needle model and two kinds put the position,
removing sprout test with statistical analysis knowing, the removing sprout which is taking off
the membrane lotus should be divided into 10-12mm, 12-14mm, 14-16mm three grade in the
initial stage process of proceeding. It means that the removing sprout lotus seeds should be put in
second position and the removing rate relatively excellent efficiency will be shown for the needle
of Concave-hole type. Develop semi-automatic lotus seeds removing sprout machine further in
accordance with this result, The main techniques are to apply V-shaped base and lotus seeds
characteristics of the short axis of the circular shape to let the long axis of the center line of the
lotus seeds be with overlapping removing centerline automatically. Therefore, Conducting
removing needle to remove operations will be able to remove the sprout of lotus seeds
successfully. After that, using @3.0, @3.2, @3.4, @3.6mm and 7, 10, 30, 50, 80 cm/s for
concave-hole diameter to remove sprout of lotus seeds needle and to remove sprout of lotus seeds
needle speed. Then Matching 90°, 110°, 130°, 150° toper hole angle to conduct removing sprout
of lotus seeds for experiment parameter. According to the statistical analysis, it shows that ellipse
and round kinds removing rate is 98.67% and 99%. Can already popularize and application to the
lotus seeds farmer.

Keywords: Lotus seeds, Removing Sprout, Semi-Automatic, Machinery of Lotus Seeds.

72



1048 R R E1feep bt d S 5P E®me B 295 02015

EGELs Ty ERa gy

'R EL EE s R R Ay AT R
‘ARt eda R R EieuH BT R
‘bt et a w R Eieud Ay R AL

FUIRE bt FERG A RERCS A Y F 2
~¢ﬁg%ﬁﬁgwaﬁgoﬁwXﬁmﬂﬁmvii‘ﬂ\%‘
ESNE é"":r-/%%§~»l%"ﬁf‘ °“ipﬁ;5%ﬁ§§~f£f§jé§'%ﬁ%
ORI FREBEFRA FREO AL BN T X
FEEFRES A FFA LB AT - 2 HBF2LFEES
S U S I S R T dE AT A QLA
“EBCP AR A AR > T R E R
b BV A7 A0RE L > R fRE BARA I ITED
£

EATE AN HLE

s
3
N
B

”%ﬁ“&1§ﬁﬁéﬁﬂﬁ
a—

—_ N

LTj

wp

-

AL G FER L R T LB R AR BTR R AR ERE TR
EIRAGFEFASCRTNCE P B B2 A BRERTO BARFEFAST TR
B AER A Ko MA A ARG AL > Rl 2 AhBE > BPA S FHL R
BERARp RG> FENRAEFRRF P A e PR BARAFFL 5
ﬁﬁ%’%@ﬁ§+%ﬁ%é%$ﬁ$%%i$ﬁﬁé’ﬁﬁﬂﬁﬁikgﬁf

FP FREERES 9130421 0 285282382000 1 & AR ¢ FE2HRFE LAK
FOFAPDLI AT > ARIIEL R FIEES EiEr ETHH355408 > 4 & d ¢ R4
v cHARPMFREEX cFBERP LT w,ﬁgaﬁwgrég,ﬁliﬁﬁ
*

RARARF > {72 REEELRFERMESE

%F”“E%Aﬁﬁﬁwﬁp ﬁwﬁfﬁiﬂé“ AR AL PR Y w G R AR
L F o fd e R L ERAFAF L4
ﬁﬁ%ﬁﬁéﬁ’éiwﬂﬁfﬁ¥§ﬁ”$ ARG R FERE g B ERE

4o T L



1. 2o BASRE
v EEa e R § R FEEREME > T ERBENAAIREE LS
T RIL 40 R TS E

2. @B ibrERE R -

" %ﬁ‘“ﬂ%ﬂﬁ BRRMFCULE IHAF AR L WAEE p BT > ERES

THGEFRFLTERCEEIAREBE

L ﬁKfﬁﬁmﬁ.
RPN R

FHEAHHERE

E e e

P f“%’l"\l’@lﬁi%;‘aﬁf&J ’;‘—:}

j;

s F R ARG T P HER

el QAR RELFE A AR A E L4 Y IR
SHFEF  Hr pE s rkE o A SRR 3 TR | & 24N AL 80
P g Ry TV EE 5L Ml o

—

e Tt

%éj%‘ﬂgé? '}?‘Tﬁtgﬁvg\lyﬂ}%%‘?&‘l %ifééﬁ%}é@k\l?;‘;?u—,?]J?@@Jzﬁ*%&g
R EE sz ar e >

AR - AT E REpT SHF ET UG EAE
aa pok

E*ﬁi%ahﬂPam_éﬁfuﬂzawwr, Ay A KE T A 240
SRR

G T IEESR A o ML oA AT B AR 0 RI25 48 5
B E S (S PR R

Bl & 5 4 vb&s}?mk:ﬁvm 57 @

B2 4 5 fppedid b 2R

74



FIEEACBERNLEEMALT AT RERDEA S FL AL FALRE RS B3 5 B
B ERDEA O BRBRME U Ry TFEAs T as BRI TER A R
B4 GAAETFAALIL SR - AELBT N RE c REHRID kR

WhorBE A1 rraq ) TE AT o

RI3 A 7 5% i)

4 BR%FLAE T L 125 e

S B b PR P 2 A A TEE A

75



W~ &

PR BT g s g A BB T o BRI EIEE S 2 ]
oo C MBI AMERST p BB LTE S AR ETEE L4205 F ¥
B REBRGE N GpRRT i"f%@?if%?# TR ALY FERE P EAFL T
f’b*"“% F%]“W@i P A L E N RIE R EHRPN RS A

e mE RENTAL > UIRA P ES I RIFEG Ko

AP EEACRLREFAFDERT AL EE 4 FARL005 1T T O FRIT A

RS s BRa RRA ARG A A K F EEA00R ) E A S R H A
(SR o BERA 2 AB LSRG B A 1 FESR M A4 o

EA %%Xlﬁk
1 Mg~ FoFde s E S~ Z 58~ MaEF 2014 - @ R FAFEHEA £ 4 B4B-F 1
EFLRGRE o Brre B %2678 -

2. Broccoli floretting machine AIRBRO - http://www.kronen.eu/en/maschinen/airbro

3. Vegetable Cutting Machines - Broccoli. http://www.aitenet.com/landing/ vegetable-
cutting-machines-broccoli/

4. Air-Driven Broccoli Floret Machine. http://charliesmachineandsupply.com/catalog/
broccolifloret.shtml

5. Broccoli Online Floret Unit. http://www.agrabest.com/broccoli_online_unit.html

6. Floreto. http://www.sweere.net/product/idFloreto/floreto.html

7. Cauliflower/broccoli single-row floretting machine RA-01 -
http://mega.webapp4u.pl/en/produkt/rozyczkarka-jednorzedowa-ra-01

8. Foodlife CABRO SL - http://www.foodlife.nl/en/machinery/foodlife-cabro-sl/

9. Vegetable core removal apparatus - % & =>4 % §]US6036989A

10. Broccoli floreting systems and methods - # B 2> B & §]US20090208626A1

11. Broccoli head trimming apparatus and method - % & 2> £ & §]US5470602A

T Y

76



Proceedings of the Symposium on Agricultural Engineering and Automation Project Achievements, 2015

Design and Development of Floret Cutting Machine for Broccoli
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Abstract

In the frozen food industry, there is a need for automated apparatus which will reliably and
speedily prepare large volumes of broccoli for freezing, by separating the edible portions from
the cores, while the broccolis are still in prime condition following harvesting. A commercial
requirement for a relatively low-cost machine having a more modest throughput is a goal of the
present design, this cutting machine can cut more than 40 head of broccolis in one minute and
will save five times labor job.

Keywords: Broccoli, Floret, Cutting.
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Development and Improvement of Rotary Panning Machine
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Abstract

That traditional panning machine is used for fresh tea leaves panning, but with the well
ventilation, caused the temperature distribution of the inner panning machine is not uniform. The
feeding hole make the traditional panning machine strong convection, so let the temperature hot
on the middle panning machine, and let the temperature cold near the feeding hole. The highest
temperature difference is 125°C between difference place of the machine wall, and the highest
temperature difference is 98°C between difference place of the inside air, so it make the tea
panning quality bad. To solve the question of the temperature distribution, adding the air door on
the feeding hole, it can stop the environment cold air to enter the panning machine. Let the
temperature distribution of panning machine wall better. The highest temperature difference of
the panning machine wall from 125°C to 56°C, and the highest temperature difference of the
panning machine wall from 98°C to 31°C From the organoleptic evaluation, adding the air door
can promote the tea quality. We had success develop and design to add the hot air machine with
the electrical panning machine. In the future, we will add the hot air machine with the gas
panning machine, and promote the tea quality. In the future, we will add the hot air machine with
the gas panning machine, and promote the tea quality.

Keywords: Tea, Panning Machine, Pan-firing Machine.
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Proceedings of the Symposium on Agricultural Engineering and Automation Project Achievements, 2015

A Study on Microwave Condensation Drying of Mushroom

Li-DuhngHuarng®, Jian-Jhih Lin2, and Hsiang-Wen Chiu?

! Senior Agricultural Engineer, Taiwan Agricultural Research Institute, COA
2 Assistant Agricultural Engineer, Taiwan Agricultural Research Institute, COA

Abstract

The purpose of this study was to establish a sequence controlled microwave condensation
drying system for mushroom drying. The utilization of hot air, microwave and/or condensation
drying method in different drying period coordinated with the drying characteristics of the
mushroom to insure the drying quality of the product as well as saving time and cost. The drying
experiment of the microwave condensation dryer with only the hot air set at 50°C took 24 hours
to bring moisture content level down to 13% and consumed 89.8 kWh electricity. If the sequence
control was implemented, the four-stage hot air drying took 20 hours to dry the mushroom to
13% moisture content and consumed 74.9 kWh electricity. If the hot air was set at 50°C with the
microwave was introduced, the drying time was reduced to 7 hours and consumed 28.5 kWh
electricity. If the 50°C hot air accompanied by microwave and condensation, the drying time was
7 hours but the electric energy consumption was 74.9 kWh. The experiment showed that the
sequence controlled microwave condensation dryer developed in the research could adjust
mushroom drying strategy in different drying period to keep the quality of the product as well as
saving the labor and drying time up to 70%.

Keywords: Mushroom, Microwave, Drying.
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Proceedings of the Symposium on Agricultural Engineering and Automation Project Achievements, 2015

Development of the Atomization Plant Cultivation System

Chin-Yuan Chang, Yun-Sheng Tien?, Hao-Ming Wu?

! Assistant Agricultural Engineer, Taichung District Agricultural Research and Extension
Station Council of Agriculture, Executive Yuan, COA

2 Associate Agricultural Engineer, Taichung District Agricultural Research and Extension
Station Council of Agriculture, Executive Yuan, COA

3 Research Assistant, Taichung District Agricultural Research and Extension Station
Council of Agriculture, Executive Yuan, COA

Abstract

The study design two type of spray rod system and moving spray machines system of the
cultivation equipment, provided crop adoption fog cultivate. The spray rod system composition by
the high pressure power sprayer,spray bar,nozzle,controller and other components, moving spray
machines system composition by the moving car, fog machines, chargers and controllers and
other components,the system can spay irrigation water and liquid fertilizer for the growth space,
crop via the roots absorb water and nutrients needed. The results that Spray Rod system can water
saving 48%, but Coix root growth is slow; The moving spray machines system harvest Coix
Lacryma root length up to 70-100cm.

Keywords: Spray Cultivation, Fog Machines, Coix Lacryma.
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