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objective of the research is to build a prototype an infectious for waste management system. The
infectious waste causes a wide range of obnoxious odors. Good microorganisms, which is
unharmful for human, is employed for the treatment by means of automatic spraying technique.
Adding microorganisms into the water, we select the chaotic signal for mixing strategy to improve
the mixing efficiency. The entire operation of the system can be controlled via bluetooth
communication system. The output of the research is the desired prototype and the outcome is
knowledge transferring to communities. Based on Thai TV news about this KMITL automatic
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LIQUID SURFACE
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EmbeddedBlue eb506-SER
OEM Bluetooth’ Serial Adapter

Features and Benefits

* Plugs directly into Rabbit Core Modules RCM3000, RCM3100, RCM3200,
RCM3305, RCM3365, and BL2500 SBC for simple prototyping and integration

* Simple serial UART communications and control

* Seamless connectivity with any Bluetooth device

* 2.4GHz FHSS (Frequency Hopping Spread Spectrum) technology ensures high
reliability and is robust to interference

e Low current consumption for long battery life

» Both integrated antenna and U.FL connector versions available

» Complete with sample applications and source code

Applications

The EmbeddedBlue eb506-SER OEM Bluetooth serial adapter is ideal for enabling
Rabbit Core Modules RCM3000, RCM3100, RCM3200, RCM3305, RCM3365, and
BL2500 single board computer with a widely supported industry standard wireless
protocol. Monitoring and control applications will benefit from an integrated
implementation of the serial port profile for seamless connectivity with desktop
computers, PDAs, and cellular phones. A focus on low current consumption makes
the eb506-SER ideal for use in standalone battery powered devices common to
medical and remote data capture applications.

Description

The eb506-SER implements all components of the Bluetooth stack on board so that
additional host processor code is not required. Once a connection to another
Bluetooth device has been established, the link has the appearance of a cabled
serial connection eliminating the need for special wireless protocol knowledge.

Simple UART communication facilitates the interface between the host processor
and the Series eb506 radio. This UART interface may be used to discover, connect,
and communicate with other Bluetooth devices. An LED indicator for connection

status is provided as a slandard feature. -
Bfcf
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Specifications and Ordering Information

Dimensions

+ A
Lo a =)
@w =
II'I.B?J'.M =
nn =
- =
L LI TTTYTY Y :"ﬁ
- = =
gepecopOoROoeEOOOOD : D
e musa 100 000 D 4!
©04 g =)
—C—| T
inches mm
A 185 46.99
B 165 41.91
C 047 12.06
D 024 6.22
Pinout
CN1/CN3 CN2/CN4
Pin 1 GND Pin 13 | On/Off
Pin 19 [ AltRX Pin 31 | VCC
Pin 20 | AIt.TX Pin 32 | GND
Pin 25 RX Pin 34 | GND
Pin 26 X
Pin 27 | Status
Pin 28 | Mode
Pin 29 RTS
Pin30 | CTS

All other pins are not connected.

A7 Engineering"

wireless building blocks

Bulletin 06/03 eb506-SER Copyright ©
2004 - 2006 A7 Engineering, Inc.
All Rights Reserved.

Specifications
Transmit Power
Open Field Range
Receiver Sensitivity
Operating Temperature
Supply Power

Current Consumption

Interfaces
Connectors
Antenna
Bluetooth Support

Firmware

+6dBm (max)

More than 10 meters (32 feet)
-85dBm

-15°to 70°C

3.3vDC

115.2kbps data transfer: 35mA
38.4kbps data transfer: 30mA
9.6kbps data transfer: 25mA
no connection: 3mA

shutdown mode: 1.5pA

3.3V logic level UART
Baud rate: 9.6k — 230.4k

Two 17 pin 2mm headers compatible
with RCM3000, RCM3100, RCM3200,
RCM3305, RCM3365, and BL2500

Internal surface mount

Version 1.2 compliant with profiles
GAP, SDP, and SPP

Upgradeable via PC application

Ordering Information

Part Number Description
eb506-SER-A1 RCM compatible adapter integrated antenna
eb506-SER-A2 RCM compatible adapter U.FL connector

Manufactured and Distributed by:
A7 Engineering Incorporated

12860 C Danielson Court

Poway, CA 92064
Tel: (858) 679-7708
Fax: (858) 391-5616
Web: www.a7eng.com

E-mail: sales@a7eng.com

Specifications are subject to change without notice.
All names and trade names are trademarks or registered trademarks of their

respective owners,
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Brand : Jenway

Model : 6405



Spectrophotometers

01342 826836 www.ecomcat.co.uk
01342826771 WWWw.jencons.co,uk

Jenway

64 and 65 Series Spectrophotometers

Models 6400 Visible and 6405 UV/Visible Scanning Spectrophotometers

The 64 series scanning units are ideal for all routine teaching, laboratory and research enivronments.
Two fully featured but economically priced spectrophotometers both feature, in addition to Absorbance,
Concentration and % Transmittance readings, comprehensive kinetics capability with display of rate
change and kinetic activity value. The user can define lag time, kinetic factor and run time. Scanning
capability is included as standard.

= % Transmittance and Absorbance = Concentration by Factor or Standard
® Multi-Wavelength measurement giving ® Scanning up to 1200nm/min
Absorbance difference and ratio

613-108
The 6400 Visible spectrophotometer can be used between 320 and 1100nm, whilst the 6405 UVAVisible

spectrophotometer extends this range to between 190 and 1100nm. Both the 6400 and the 6405 have
a scanning mode, offering three scanning speeds; (166, 400 and 1200nmvmin.), and three scanning
intervals; (0.2, 1 and Snm/ increment). They also offer selectable wavelength range; autoscaling; peak
and valley labelling; direct measurement from scan and scan repeat facility.

Model 6500 Visible and 6505 UV/Visible Scanning Spectrophotometers

The 6505 is a fully specified UVAVisible spectrophotometer offering superior optical performance and
enhanced software features, all at an affordable price to the research or quality control operator. The
split beam optical system, with a 1.8nm bandpass, reduces stray light and enhances overall reliability by
minimising the number of optical elements employed. The versatile programming capability is enhanced
by a mouse based operating system, allowing flexibility of use for SOP or customer applications. The
6500 Visible spectrophotometer can be used from 320 to 1100nm. The 6505 range extends down to
190nm. On both units scan range, speed and resolution can be user adjusted and the resultant scan can
be auto scaled to give enhanced visibility.

= High performance scanning = Kinetics/Multiple wavelength operation
= Method and results storage Up to 20 point calibration curve

= Mouse operation Flexible software

8 Superior split beam optics Multi cell changer as standard

Specifications

Model 6400 6405 6500 6505
Wavelength (resolution), nm  320-1100 190-1100 320-1100 190-1100
0.1) (0.1) 0.1) 0.1)
Accuracy, nm %1, +1 +1 +1
Bandwidth, nm 5 5 18 1.8
Absorbance (resolution), A -0.300-3.000 (0.001) (all models)
Transmittance (resolution) 0-199.9% (0.1%) (all models)
Stray light @ 340nm <0.05% <0.05% <0.05% <0.05%
Phatometric accuracy, A 0005@1.0A 0.005@1.0A 0.005@1.0A 0.005@1.0A
Concentration (resolution) -300 to +9999 (0.001/0.01/0.1) {all models)
Outputs Analogue and Analogue, bi-directional RS232,
bi-directional R5232 parallel Centronics and mouse ports

Dimensions (dxwxh), mm 520x330x180  520x330x180  520x330x180  520x330x180
Weight, kg 15 15 15 15

Cat. No. 613-062 613-063 613-238 613-108

Price POA POA POA POA
All models are supplied with mains lead, starter pack of 100 plastic cuvettes and instructions. Models 6500 and
6505 are supplied with a mouse.

Accessories for Models 6400, 6405, 6500 and 6505

Cat. No. Description

613-064 Printer

472-133 Paper roll for printer

472-134 Printer ribbon

613-065 Peltier heated cell system, comprising heated cell hlock and
external power supply module*

613-066 Eight position motorised multi-cell changer* supplied as standard with
6500/6505. Optional with 6400/6405

* Fitted if system ordered with spectrophotometer. If ordered separately, requires engineer to install.

3 3388%F

JENCONS -PLS ke alook at our latest products on www.ecomcat.co.uk 047
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Abstract: This project is an applied research using automation technology for environment. The goal of the research
is to build a prototype for waste treatment annihilating obnoxious odors. Good bacteria, which is unharmful for human,
is employed for the treatment by means of automatic spraying technique. The output of the research is the prototype as
desired and the outcome is knowledge transferring to communities. Based on Thai TV news about this KMITL
automatic waste treatment machine, the prototype has received a great attention from many local administrative

governments of many provinces in Thailand.

Keywords: Waste, Odor, Treatment

1. INTRODUCTION

According to Pollution Control Department, in recent
years, the department received 754 complaints about
pollution problems from nationwide. The most
concerned problem of those complaints was Odor, 40%.
Those ranked after Odor were Smoke/Dust, Wastewater ,
Noise , Solid Waste , Hazardous Waste and Other,
respectively [1] as shown in Fig. 1. The report also
revealed that, “in comparison to the nationwide, there
were 528 petitions from total of 754 or 70% of public
complaint on pollution were sent from these provinces
respectively : Bangkok, Samutprakan, Nakhonpathom,
Samutsakhon and Nonthaburi.” Tt is easy to see that the
larger the city and its vicinity, the higher the number of
problems from waste would be. This problem is not
only serious issues for Thailand, but also true for
elsewhere in the major cities of the world.

Hazardous Waste
(&%) Other
/_

Solid Waste

Odor

Smoke/Dust
(24%)

Noise
(11%)

Fig. 1 Number of public complaints categorized by
Pollution Control Department. [1]

89-950038-5-5 98560/06/$10 © 2006 ICASE
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The afore mentioned is the motivation of this work
for implementation of the odor treatment system for
waste management using tools in control engineering,
The methods and ideas used here are inspired in part by
[2-4]. The work is definitely the cutting-edge one, but
it is indeed the appropriate one for dealing with odor by
integrating available tools and utilities for waste
treatment that the local organization can be imitated or
modified the proposed system.

2. MICRO-ORGANISMS FOR ODOR
TREATMENT

This section briefly mentions about biological
filtration that involves bacteria and other micro
-organisms those can convert bio-waste into less toxic
substances. A biological filter can convert toxic
ammonia from waste, excess food, decaying or dying
plant mater, and rotten meat into Nitrite, and toxic
Nitrite into Nitrate. Nitrate is relatively harmless,
however, Nitrate will also contribute to a plant growth.
Biological filtration occurs as the water passes over any
surface that the bacteria processing the waste can grow
on.

Plants can use some nitrogenous waste as fertilizer,
though they will only be able to process this as they
photosynthesize during the day. The concentration of
nitrogenous waste used by plants will be so minimal as
to make no significant difference in water quality. At
night, however, plants respire just as animals do, and
will be producing nitrogenous waste. Besides the
Nitrogen fixing group, four more kinds of bacteria are
used in this project, which are Filamentous fungi,
Photosynthetic ~ micro-organisms,  Zynogumic  or
Fermented microorganisms, and Lactic acids groups.
These microorganisms are employed in the pilot study
mentioned in the next section,



3. TEST FOR THE EFFECTIVENESS OF
MICRO-ORGANISMS

In the pilot study for the effectiveness of
microorganisms, the authors put the amount of 20
kilograms of the bacteria into a KMITL pool which
seriously needs a water treatment, as can be easily seen
from Fig. 2. The proportion of bacteria to the water is a
tea spoon per 20 gallons of water. According to the
observation, the water became clear after thirty minutes
of putting the bacteria into the pool as shown in Fig. 3.
This ensures that the bacteria can be exploited to use for
automatic feeding machine for the odor annihilator.
Next section describes the design and implementation.

Fig. 2 Many dead fishes indicate the water pollutions
in a KMITL pool.

s _"‘;t‘;;;“ s

Fig. 3 More clear after the treatment.

4. DESIGN AND IMPLEMENTATION

Figure 4 shows the design for an automatic control
system for odor treatment. The system composes of a
bacteria storage, water subsystem, sprinkle control
subsystem, and the support IT unit. The system
functions can be described as follows:

3178

The timer is set for launching the operation
time of the system.

During the operation time, water level and
bacteria level are checked. If the level indicates
the OK output, the controller will tell valves to
open and the mixing process of bacteria and
water would begin.

After the mixing process has been done, the
sprinkle subsystem is activated, and the pumps
are also drawn the water from the storage tank
to spray the bacteria. The sprinkle unit can be
program to spray in any pattern.

The timer tells the system to shut down. Note
that the operating time depends on size of the
waste causing bad smell.

The system can be remotely monitored and
controlled via SMS by a mobile phone.

7

SMS
Module

Bacteria

)
Level

Automation
Control
System

Sprinkle
Control

Water
Level

Fig. 4 Overall system design.

Structure of the house for installing the odor
treatment system may design as shown in Figs. 5-8.
According to our experiment, the cleaner the house, the
better change of the human behaviors for throwaway the
garbage would be.

2.60 m. 740 m.

e ]

S SSSSRS———

Fig. 5 Size of house for installing the odor treatment
system.



In our case the system is implemented and built as
QW shown in Fig. 9. The system is simple but cost effective
‘ and is the most useful one to help keep better
- - environment for the community, compared to the time
e before installing the system at the facility location.

Fig. 6 A house for installing the odor treatment system.

Water Tank

O
Silo Bacteria

—/

t— Motar

Mixer Tank

430213

Fig. 9 KMITL odor treatment system.

_l @ L L 5. EXPERIMENTAL RESULTS
ump Draln

In our system, each operation time is set for 8 hours
apart to the others. In other words, the system operates
Fig. 7 Odor treatment machine system. three times a day. In the experiment, bacteria to
walter ratio is set to be 1 tea spoon for 20 gallon of water,
The system works well in the sense that the system is
able to eliminate the bad smell causing from the rotten
waste completely within a few minutes.

‘ODOR TREATMENT
AUTOMATION SYSTEM CONTROL

[ rowce [ o p— 6. CONCLUDING REMARKS
@ 5 ® The odor treatment system is designed and
\_‘ >/ implemented using a basic control engineering. The
B N system is simple yet effective both in cost and
[ Vi —— performance. The system can eliminate bad smell
;7._;—..._5\: | g odor causing by rotten or infected waste within a few
'y ‘@\/ﬁ' [ ) minutes. The IT functions like SMS and Bluetooth
N N __,/ communication are implemented to monitor and control
the system remotely. The ultimate goal of this work is
RAGIRRA e to transfer the technology to the local community for

every district or Tambol of Thailand.

Fig. 8 Control panel of odor treatment machine system.
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