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Abstract

For safe storage of agricultural products in the cold storage house, accurate monitoring of temperature, humidity and gas
conditions is necessary. This study was conducted to develop an environmental monitoring and warning system for the cold
storage house to improve safety of storage. The system developed in this study is able to monitor temperature, humidity and
CO; concentration in the storage house and to send alarm signal to the farmer by telephone and beeper when abnormal
conditions have been occurred in the storage house. And the developed system use intermet network, so we can supervise
storage conditions in the home. From the results of the performance test, it was found that the temperature and relative
humidity can be controlled within the range of 0.5C and *2 percent. And farmer’s response was fair.
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Fig. 1. The schematic diagram of the control system.
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Table 1. Specification of the monitoring and warning system

Main part Specifications Fumctions
Computer CPU : Over pentium grade Remote control and
RAM : Over 32MB monitoring
Modem Speed : 9600bps(analog type) Commemication
Controller - PC Central controf of
- CPU umit storage environment
« AID umit
- Input it
- Qutput unit
Touch screen - FEPROM : 256MB Input and change of
- RS232C commumication storage conditions
Sensors and astomatic - Temperature semsor © 1002 - Sensing storage
ventilation System - Humidity sensor : electronic environment
- 002 sensor ¢ NDIR
- Motor : Reversible geared motor - Automatic ventilation

by gas sensor or timer
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Fig. 2. The notion diagram of monitoring and warning system
using internet.
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Fig. 3. Flow chart of a remote monitoring program.

Aotk AH
PR ?ﬁé}%ﬂ Foll ofa] A-&A el SLEQ} &5 A
Az A AU & - FE, 9UeE, B¥E7171Y AEAH
ART, AW 2 - F=

wa
N
ol
o
ox
ox
1
ot
o
H
>
i
M

£8k3)2] A1078 A|13. (2003)

FLE CONTECL WINDOW HELP
NAME ERESLIIEEE APPLE | 64.0ton | 11-20-2000 f 16:
FIRST INPUT SET PARAMETER REAL wxu.lt;s
PR | NS'DE TEMPERATURE
: INSIOE HUMIDITY mg
<oz !)m)l ; ?()l)?pr)m 1

. VENT, FAN
o‘ \ ABNORMAL - ALARM OPERATION

- EVAP.  FREEZER COMP.

HuMI, A HeH TEMP DIEYY  CONDEN.

LOW TEMP m HEATER ()H—

DEFROST EVAPOR.

b3
#.5 COND.
S0l
By

'i

N T MENT, 1
o 3 . HUMID. [TorF E
msms TEMP.CC) INSIDE HUMI(%)
S o CTMEIND Moy TIMEMIN, ) SN,

AGR‘CULTURAL MECHANIZATION RESEARCH INSTITUTE, R.D A‘

Fig. 4. Display of an environmental monitoring.
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Table 2. Operating criteria of the alarm system

Kinds of abnomal status (riteria for operafing alamn system  Remarks
High pressure of freezing gas
Freezer stop Lack of lubrication ofl Alamm 1o cellular phone or
Over beat of compressor pager and display to
Abnormat high temperatwre~~ Over 2 °C than st termperatire computer moritor when
Abvormal low temperatwe— Under 1 °C than sef temperatize abnomal statis occured
brorml efcs Unda 20 °C evaporator
coil temperature
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Fig. 5. Comparison of temperature variation between the
developed and existing system.
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Fig. 6. Comparison of relative humidity variation between
the developed and existing system.

Table 3. Farmers response about the developed system
Unit : %(mem)

Acarracy of operation Usage mwm
Divison No No N No

GoodFaeroormp'GoodFaJrPotxm.Needneedmsp.

46 46 - 8§ & N - § 8 - 15
G 0 @ - mo® @ - O W - 0

56 4 5 25 81 6 13
e N N (L W W)
Average 52 45 - 3 60 28 - 3 8 3 14
Moa) (5 B - O 0 ® - O ) 0 @
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