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Statement of Purpose (Executive Summary)

Ecological Tanks, Inc. is a company based out of Downsville, Louisiana. They
are a leading manufacturer of septic treatment systems made of both fiberglass and
concrete, and distribute these systems all across the country to other distributors. They
have various packages including various components. The components needed are
typically predetermined and stated in a septic design, which is based around the
specific state code requirements. Some of the components incorporated in these
systems are aeration devices, ultraviolet disinfection devices, chlorination devices, and
various pumping devices. Each of these devices are powered and operated by complex
control panels giving users and installers full control over the components as well as
turning on and off components when being maintenanced.

The Problem
Control Panel’s all have somewhat of the same basics internally, but the
individual internal components are becoming out of date with the update in technology.

Land Phone Line Requirement:

Some code requirements require a homeowner to have a landline in their home
as an aid for the telemetry failsafe mechanism, which will contact a service provider
incase of component failure. As technology keeps progressing, as well as the increase
in cell phones, more people are starting to eliminate the land phone line from their
bundled packages from their internet provider. This causes a problem with systems that
require the current telemetry device.

Dose Timer:

The timers currently used in control panel’s have push tabs which control the
hours a dose pump will operate. They also have small adjustable knobs to operate the
minutes. These are not accurate and can only track time down to the minute. This can
cause accuracy errors when trying to set dose schedules for the pumps.



Scope & Methodology

Design Objective

The purpose of this project is to utilize both mechanical and electrical
engineering principles to design a control panel that incorporates updated internal
technology to be user friendly for both installers, technicians, and homeowners. There
are two main design objectives for the proposed control panel:

e To connect a digital timer that can be easily set by the installer and has the ability
to control the pump cycle for a desired on/ off cycle. This timer must be capable
of units down to the seconds.

e To connect a cellular auto dialer that has the ability to track the functionality of
internal components such as the compressor, pump, and the UV disinfection
device and send an individualized text alert to a designated cellular device when
a component is in a fault state.

To perform this project we will require a vast amount of time for research and
design. Hours of testing and configuring the septic system control panel will also be
done. We have the capability to produce one full scale model of our control panel with
the support of Ecological Tanks Inc., however, this design will not be implemented or
pursued further due to producer constraints. A small scale model will be used to
illustrate how the control panel will function with the entire septic system.

Materials Required
e Ecological Tanks, Inc. 208 Control Panel Chassis
- Circuit Breaker Switches (Compressor, UV Light, Pump, Alarm)
- Relays (3)
- Test Switch
- Mute switch
- Alarm Horn
- Alarm Light
- Jumper Wires with connectors
PumpAlarm Control Box (Cellular AutoDialer)
Altech Universal Digital Multi Timer
14-2 (Alarm Panel Supply)
12-2 Wire (Control Panel Supply)



Explanation of 208 Control Panel

The Ecological Tanks, Inc. 208 Control Panel is a very complex control panel.
This control panel is designed to run and operate all treatment options that Ecological
Tanks have to offer in their treatment plants. This panel is not typically advertised as
there are more specific panels which have less but more specific capabilities and in
some cases can be cheaper, but for the purpose of this project we will use this panel to
demonstrate all of the capabilities.

There are two types of systems which are based on how the effluent is dispersed
to a soil absorption component: Gravity Feed and Demand/Time Dosed. Each system is
equipped with an alarming system to alarm the homeowner and/or service provider
when a malfunction has occurred. If the system is gravity fed, the alarm system is
alarmed by telemetry (land phone line) and has no way to stop the flow of the effluent
from exiting the treatment tank. If the system is time or demand dosed, the system
typically does not use telemetry. Typically, when a pump is present an autodialer
component is not needed.Those systems are equipped with pump lockout. Pump
lockout is a function which will disable the dose pump if any component has failed. The
pump would lockout forcing a homeowner to contact a service provider before their tank
would back up into their house. For the purpose of this project, we will be utilizing the
208 Control Panel to mesh the two systems (gravity and dosed) together to
demonstrate how the new components will operate.




Expected Findings

PumpAlarm

During the production of this control panel, as stated previously, our first main
goal is to explore, incorporate and properly program the PumpAlarm component into the
208 control panel so that we can receive alerts by text via cell phone. We have
researched and explored various other cellular Auto-Dialer components as well as WiFi
linked components for this portion of the project. While there were many pros and cons
to each component, the team had settled on the PumpAlarm. With the PumpAlarm,
there are multiple pins which can be programmed for monitoring certain components
and sending out text alerts through a cellular signal which does not rely on Wifi. When
an auto-dialer component relies on WiFi, the system runs the risk of losing connection
to the service and there is no way to notify that connection has been lost. Additionally, a
service provider would have to come out and reprogram the telemetry or WiFi panel.
With the new pump alarm alternative, the pump alarm is hardwired into the panel but
also has a battery backup to allow the panel to send out signals even when a power
outage has occurred.

This portion took some time as we needed to ensure that each pin was properly
wired to receive feedback when a component has failed. When connecting to our relays,
we needed to ensure that we were connected to a normally opened pin on each relay.
When we connected to a normally closed pin, the pump alarm was always receiving an
alarm signal.

Timer

Our second main goal was to incorporate a new timer into the panel which would
provide more accuracy while being more user friendly. The team has researched
multiple different configurations that can be incorporated in an equivalent amount of
space and will also be easier to program. After reviewing manuals and documentation
on the Altech Universal Digital Timer, this device is small and compact and appears to
be our best option. This device will actually allow more room inside the existing panel
and appears to be easily programed with few buttons and also comes with an LCD
screen which allows for this timer to be more user friendly. The LCD screen also allows
one to see where the current dose cycle is. With fewer buttons and an LCD for instant
feedback on timer settings at a quick glance, the team feels the Altech Universal Digital
timer will be our best option.

Panel Overall

During the production of this new panel, the team wanted to become familiar with
the construction of a multi-functional panel and the new components while experiencing
first hand how user friendly and cost effective these devices may or may not be
compared to the older and out of date components. We look forward to finding and
resolving any issues during the construction and testing which were not expected during




the design of the control panel. Discovering any new issues with the new components
may require us to look into different options to produce a more updated and effective

control panel.

Engineering Analysis

Altech Universal Digital Multi-Timer

The current panels utilize an older style timer that has tabs that are pushed in to
set the hourly timing and knobs to adjust the timing in minutes. In many scenarios, we
need to set the timer using hours, minutes, and seconds. This can often be tricky when
you only have tabs to press and knobs to turn and can also be inconvenient to outside
installers or county inspectors. Often when working with these timers in the field, there
is a substantial amount of testing to double check the settings of the timer. Adding a two
function digital timer into this control panel would help speed up the process for
programming and also be more user friendly. We intend to install a timer that is more
easily programmed utilizing buttons with a digital screen to view the time setting at a
glance.

The Universal Digital Multi-Timer from Altech Timers has the ability to be
adjusted from 0.1 seconds to 999 hours. There are nine different functioning settings
that can be selected to choose different ways to get a power output There is an LCD
display to show current timers and run time information. This timer mounts to standard
DIN Rail that will make it easy to add with other components in the panel box to keep it
clean. The timer dimensions are 100 x 17.5 x 76 mm. This timer would make it easier
and more precise to set timers than the current older tab system.
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Cellular Auto Dialer

The current septic control panels utilize a land phone line to send out a dial tone
when a component is not functioning properly. This is a problem because the land
phone line is becoming obsolete. Due to an increase in cell phone usage and cost, most
homeowners have opted out of having a land phone line as part of their internet service
provider packages. This adaptation in technology and consumer needs is what
obligates Ecological Tanks to provide a more feasible and capable control panel.

For this project we have decided to utilize a cellular auto dialer system known as
the Pump Alarm. The Pump Alarm is powered by being hardwired into the system, as
well as 4 AA batteries as a backup. Since the system is relatively small (6.7 x 4.9 x 1.9
in) and weighs only 1.1 Ibs we can place the system inside the existing panel. This
system has also received a NEMA 1 rating, which means it has adequate protection to
be used indoors. Unlike currently used panels, this alarm system can be programmed
with multiple inputs pins that can monitor multiple components rather than one generic
alert. When one of the monitored criteria is outside an acceptable range, the system will
send out an individualized cell phone alert to the designated cellular device. This will
also reduce the troubleshooting time a service provider would spend trying to diagnose
a problem. The Pump Alarm can be easily programmed using any cellular device that is
connected to a cellular network.

Requires Activation

<
Cellular Alarm




Pricing / Funding
New Control Panel with New Components Upfront Cost:

e Basic 208 Control Panel $600.00

- Control Panel Switches

- Jumper Wiring

e 14-2 Alarm Panel Supply $10.00

e 12-2 Wire (Control Panel Supply) $10.00

e *Pump Alarm Cellular Alarm $244.00

e *Altech Universal Digital Multi-Timer $52.16
Total $916.16

Old Control Panel with Standard Components Upfront Cost:

e Basic 208 Control Panel $600.00

- Control Panel Switches

- Jumper Wiring

e 14-2 Alarm Panel Supply $10.00

e 12-2 Wire (Control Panel Supply) $10.00

e Standard Telephone Auto-Dialler $160.00

e Standard Dose Timer $60.00
Total $840.00

Typically, to operate this control panel, the control panel would require a land
phone line. When meeting with customers, their complaint was that most internet
providers charge an extra $60 a month to provide a land phone line and keep it
operational. Also when wiring this panel during an installation, the homeowner would be
required to contact their provider to have a tech stub out a landline in the appropriate
location, which is typically an additional upfront charge of $120.

To operate the old panel, the customer would spend an additional $720/year in
annual operating costs. With this new alarm box, there is a $50/year subscription fee to
send out the text alerts. The proposal of the new panel would raise the upfront cost by
about $80 but would eliminate $670/year from the annual operating cost. The additional
$80 would be paid for upfront during the purchase of the system and would then only be
required to pay an additional cost of $50/year to operate the system down the road. This
is still better than the $60/ month fee just to keep a landline operational.



Production

The production of this panel started by obtaining all the material for this control
panel. Ecological Tanks Inc. funded this project and provided all the components we
needed for this build, minus any wires and connectors. They provided us with all circuit
breaker switches, relays, extra toggle switches, alarm floats, along with an aerator
motor and the updated cellular auto dialer and digital timer that we have chosen to
incorporate.

Once all our materials as well as wiring for the panel were obtained, we began by
installing the relays, mounting bracket for the circuit breaker switches, and the wire
connector terminal strip, on to the control panel mounting board using the stainless steel
screws which were provided. We also needed to use a large step-down bit to drill holes
for our exterior toggle switches, alarm horn, alarm light and conduit fittings on the
bottom of the panel box. We cleaned any shavings out of the box and installed the
panel mounting board into the panel. After all components were installed into the panel
box, we began the wiring from our inlet power sources to our circuit breaker switches
and relays as well as all other internal components following the basic wiring schematic
that was provided with our panel (See below). Once the internal portion of the control
panel was assembled, we began tying in the external components into the panel and
ensured that they were operational. We substituted a light socket with a bulb to
represent when the dosing pump would kick on and off. We also substituted toggle
switches instead of using actual water level floats. This made it easy for us to test the
panel to ensure that it was operational. We were able to simply flip switches to
demonstrate how our panel was operating. The actual assembly of this panel, both
internal and external assembly, took us approximately 5 hours.
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The wiring diagram below is for the basic 208 Model that is used in the field when wiring
the control panel. This diagram is used for wiring all external components of the system.
The wiring diagram shows the power supply (Black), ground (Green), and neutral
(White) connections for each component. Some changes were be made to adjust for the

new components.

MODEL 208 Field Wiring Diagram
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MNotes for field installed components:

. Main Disconnect, Branch Circuit Protection, wiring and external components to be provided by installer.

. Field wiring - #12 — #10 AWG, 60°C min, use copper conductors only.

. Field installed conduit fittings must be rated for use with Type 4X Enclosure.

. Refer to local codes for float placement. Some jurisdictional authornties require the ovemide float to be
located above the high water alarm float.

. Conduit openings must be sealed around wiring with an electrical grade (non-corrosive) sealant to
prevent potentially harmful vapors from entering the control panel.
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Below is a picture of the final assembly. The photo shows the wiring of all internal
components that were wired based on the wiring schematic shown on page 10. All
breaker switches were wired to the designated power strip slots as well as each relay to
distribute correct power and alarming signals.
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Testing and Quality Check

Testing our panel began as soon as assembly was complete. We gave the panel
a thorough visual check comparing it to our wiring diagrams to ensure everything was
connected properly. It was important to make sure that all wires were stripped minimally
to prevent two wires from crossing. A simple cross up of wires could damage the panel
and/or trip a breaker switch and cause the circuit to malfunction.

Ouir first test for the control panel was to ensure that when the panel is powered,
the breaker switches are not tripped. If breaker switches have not been tripped, this is
an easy check that lets us know all components should be hooked up properly. We will
begin to flip breaker switches one by one to ensure that the aeration motor, UV power,
and effluent pump (represented by a light) is functioning properly.

The next test will be to check the visual and audio alarm. With all other
components off the alarm should sound, which it did. We then flipped the switch off and
flipped all other switches on, followed by flipping the alarm switch back on to ensure that
while each component is on and functional, the alarm was not on. Then we went
through each external component and demonstrated a malfunction to ensure the alarm
horn sounded and the alarm light came on. This is important to check before we even
begin to check our cellular alarm and will make troubleshooting easier. If our visual and
audio alarm is not receiving a fault signal from each component, neither will our cellular
alarm.

Alarm Test

The aeration motor is connected to a pressure switch which receives a small
amount of pressure from the motor. This switch sends a signal to a relay pin which is
either normally open or normally closed. We can either pinch the airline or unplug the
airline to reduce the pressure. The lack of pressure usually takes a few seconds before
setting off the alarm. This is also a good check to ensure that the pressure switch is not
bad, as this has been a problem before when installing panels in the field and is also
wired properly.

UV Disinfection Test

For the purpose of this project, we used a toggle switch to control the current for
our UV bulb. The reason for this is that exposure of the eyes looking directly at the UV
bulb is very dangerous and can damage a person's eyes permanently. Also, if using a
regular light bulb, the light bulb would become hot. The purpose of this switch is to
easily break the current flow. The panel contains a current sensor to ensure the bulb is
working. When the sensor reads that the current is broken, it will trip the alarm by a
normally closed relay.

13



High Water Test

Lastly, we will check our high water alarm. When the alarm float is down, it
creates a broken circuit. When the water level in the tank rises and raises the float all
the way, the circuit is connected and provides power to the alarm. This is tested by
simply raising and lowering the alarm float.

Cellular PumpAlarm

Once each component was tested, ensuring that they are providing an alarming
signal, we then programed the cellular alarm and tested that the alarm is sending out
the proper text alerts when the corresponding component has failed.

To start the programming process, we first registered our PumpAlarm online.
Once registered, we were given a phone number so that we could text and receive texts
from that alarm for programming and failures.

We started by texting the pump alarm, the primary phone number. The
PumpAlarm can be programmed to send alerts to up to three different phone numbers.
Next, we text the alarm a name. For real world usage, the name could be a customer's
name or address the PumpAlarm is located at. Once that was complete, we then text
the component and programmed each input pin and the delay times. The delay times
are to allow the system to potentially correct itself before sending out an alarm text.
Once these were complete, we then went through and re simulated each fault to ensure
we were getting the correct texts. View photos below and on the next page of this
process.
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Altech Digital Timer

We chose to hook up a light bulb to represent our effluent pump, as typical
effluent pumps are larger and more expensive. We tested the Altech Digital by
programming the timer for various timing combinations. Once the timer was
programmed, we tested it while also running a stopwatch to see how accurate the timer
settings are. The timer was very accurate. Our main goal was to be able to set the
timing to a specific second and we were able to do so.
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Conclusion and Recommendations

The team worked closely with Ecological Tanks to obtain all materials and
components required for this project as well as getting our design basis. We have been
in contact via email with Ringo at Ecological Tanks to obtain all components. Ecological
tanks stated early in the design phase that they would be providing the components for
this project and will be shipped through UPS ground or Fedex ground. Once the
materials arrived, we started immediately on construction of the panel to allow for
sufficient testing time. Throughout the testing phase of the project, the team did not run
into any major roadblocks and were able to stick with our original design.

During the proposal of this project, the team was prepared for a few different
problems which may arise. The first issue that may have arisen is a very common issue
when working with the control panels previously. With the numerous components
incorporated into the panel, there are many grounds and neutrals inside the panel for
each component. A major issue that current installers are having is getting ground
and/or neutrals crossed up causing back feeding issues. This leads to signaling the
alarm when components are not failing. The solution to this issue was to take our time
when constructing the panel to ensure simple mistakes were not made when
referencing the wiring schematics. Each ground and neutral wire was properly inserted
and tightened down into the corresponding neutral and grounding blocks. Also, to
prevent this issue, we designated white wire to represent our neutral wires. During the
construction phase, we never ran into this issue.

One smaller issue that the team did end up running into was that between the
three relays we used, there are 8 different pins. These pins are either normally opened
or normally closed, inlet power or neutrals. Not all pins are used. When wiring the panel,
we did get a few wires swapped. The wires we got swapped were the wires going to our
normally open and normally closed pins. Our cellular auto dialer box reads normally
opened pins. When the pin becomes closed, the cellular auto dialer box becomes in an
alarm state. When we initially plugged in the cellular auto dialer box, we had wired it to
the normally closed pin of each relay. Because of this, the relay was always alarming
the cellular auto dialer box when the components were working.

Another suspected issue that may occur is programming the Cellular Auto-Dialer
to a cell phone. We have already run into one issue with the PumpAlarm Component.
Currently the pump alarms operate up to 4G. With Verizon's new release of their 5G
service, the current PumpAlarms are not compatible. This also brings up the issue with
all current PumpAlarms that have currently been installed on current systems.
Manufacturers are being forced to replace the current PumpAlarm components with
new updated PumpAlarms that are compatible. For the purpose of our project and due
to the high demand of newer updated PumpAlarms, we had requested from Ecological
Tanks that we obtain an older version of the PumpAlarm. One of our team members

17



had a 4G AT&T phone that would have been compatible with the older version of the
PumpAlarms.

Ecological Tanks ended up sending us the updated version of the panel so this
was not an issue. The only issue we ended up running into is during the programming of
the box. To program the box, you are required to register and create an account
containing a fee of $50/ year for the subscription. This is a fee and expense that we had
not originally taken into consideration. Not only did this put a hindrance on our project,
but was something to take into consideration of the usability for the future of
homeowners.

The last issue that we suspected we may run into is that the PumpAlarm is
intended to monitor liquid levels and temperatures inside a tank. The PumpAlarm
contains pins which are to be connected to liquid level floats as well as liquid
temperature sensors. These components put out voltages to activate each pin so that
the component can send out signals. The existing air pressure sensor and UV light
current sensors that come with the control panels also put out voltages to trigger an
alarm. When constructing and testing the panel, this did not become an issue. The
issue came into play that there are two 2-pin inputs and one 3-pin input. When we
designed our panel, we planned to have an input for the pressure switch to monitor the
aerator motor, an input for the current switch for the UV bulb, and an input for the high
water float. In our design we planned to have three 2-pin inputs and a single 3-pin input.
For the purpose of this project we only used the two 2-pin inputs. We originally designed
each fault to have its own text alert. When programming the cellular auto dialer when
had to split this into a fault in the treatment tank or a fault in the dosing tank.

Moving forward, the company that creates the PumpAlarm, offers a high water
float that would operate off of the 3-pin input. This would allow us to use one 2-pin input
to monitor the aerator motor and the other 2-pin input to monitor the UV Bulb.

Overall, the group worked very well with coordinating meeting times and was
able to stay on track. The team was able to build a fully functional panel that was
successfully able to perform each objective that we had intended the panel to perform.
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Appendix A: Altech Universal Digital Multi Timer

Altech Universal Digital Multi-Timer

Altech’s AMT-Series of Universal Digital Multi-Timers comprises 4 i
modals featuring 8 or 18 timer functions to offer highest flexibility

in controlling operations. The time range is adjustable from 0.1s to

333h. An LCD display shows current Run time information.

Features
* Multifunctional Timer (8 or 18 Functions)
# Universal Voltage 24-265 VAL DC
= Wide Time Range: 0.1s — 958h
= 3 Digit LCD Display for Preset Time and Run Time

= DIN Rail Mounted
= 1T Smm Wi I@l
116 Width c € o @

Digital Timers

Cat. No. AMTE-51 AMTE-D2 AMT12-51
i@ 20 te@  zN0
Mo. of Timer Functions B B 18 18
2) Cycic OFF/ ON [B] 2) Cyclic OFF/ ON [1]
4) Signal ON OFF [d] 4} Impulse on Energizing [3]
8) Interval [F] 6] Accumutative Delay on invertad Signal [S]
Functions / B} One Shot Output [H] B} Signal ON Delay [7]
leeting mode| | |
1 OFF ]
T
12) Signal OFF/ OM (]
I
14) Leading Eage impulsa 2 [0}
) TeikegEdge mpulse 101
16} Tr 2
I S e G i S —
18) Inverted Signal ON Delay 2 [H]
Specifications
mm# 24 - 285 VAC/ DC (B0, BOHzZ)
Timing Range 0.15 - 999N /"fh-;
st Tims. I SOORE RS s %
Output Contact Rating B4 & 240 VAG/ 24 VOC (resiste) N BEAF -t
Electrical Lite 10,000 switching cycles HMS A W Py i
1 1 urrent (lg): 31 %’ ADJ \E\m
Operating Temperature  -10°C - +55°C {+14°F - 131°F) ® .
Reday Stabus
Weight B5g (0,148} - .’

Terminal Wire Size 0.3-2.5 mam (22-14 AWG)

Connection Diagrams Dimensions e ki

(=155
L
AMTE-S1, AMT12-51  AMTB-52. AMT12-52

Adtech Corp.* + 38 Royal Road = Flamington, NJ 08822-8000 « Phona [B08)808-9400 = FAX |B0H|808-9480 « www altechoorp.com

20



Appendix B: PumpAlarm Quick Start Guide

Cellular Alarm

Quick Start Installation Guide

PumpAlarm.com

Copyright 2017, PumpAlarm.com, All Rights Reserved
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Please scan the image on the right with your

smartphone to view our installation video, or

simply visit the link below.

www.pumpalarm.com/installation

Need more guidance?

For technical support please call : 1-888-454-5051

Hours: M-F 8a-5p EST

The following items are available to you at pumpalarm.com:
In Depth User Manual

Installation Video

How it Works Video

Online Store (where you can buy additional units and accessaories)

PumpAlarm.com
203 W Morris St.
Indianapolis, IN 46225
888-454-5051
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Getting to Know Your Device:

1. Status Light - Indicates the cellular status of your unit. Refer to the online manual
at pumpalarm.com for a description of the blink patterns.

Low Battery and Temperature Light - 2 red blinks indicates the backup batteries
are low. If the red light is flashing it indicates the batteries are critically low. When
the green light is flashing it indicates the Temperature Alarm. Refer to the online
manual at pumpalarm.com for a description of the blink patterns.

ON/OFF/MUTE - Press the button 1 time to mute the device and 1 time to unmute
the device. Press and hold for 3 seconds to ON/OFF.

PUSH TO TEST - Press the button 1 time to test device and receive a text message.
Hold the Test Button to configure. Tap the Test Button to test.

Input LEDs: 1 - 2 - LEDs blink when the associated inputs 1 and 2 are triggered.

Input LEDs: 3 - 4 - #3 input LED blinks when the lower float is triggered and #4
blinks when the upper float is triggered.

Sensor Input Connectors -
A. Inputs 1 and 2 are 2-pin, dry contact closure. Can be customized for
Normally Open or Normally Closed.
B. Inputs 3 and 4 are tied together as a 3-pin, for use with our dual float and
sewage float.
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Components:

1. Cellular Alarm Unit
2. Hose Clamps (2)

3. Mounting Straps (4)

4. AA Batteries (4)

Optional Sensors :
A. Water Sensor
B. Tilt Switch
C. Single Float Switch

D. Dual Float Switch

*See PumpAlarm.com for our

most up-to-date list of sensors.

Missing or Damaged Components?
Call PumpAlarm.com
888-454-5051

M-F 8:00a-5:00p EST

Do not return product to retail location.

24



25



Mounting Hardware and Sensors

Mount the Cellular Alarm to a wall or pipe. Use mounting template below. It is the
correct dimensions for mounting the product. Mark the points using a pencil, then
use a 3/16” drill bit to make your holes. Apply the red anchors, and screws. Place

Cellular Alarm on the wall.

Mounting Template
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Unit Activation and Power On

Please activate your unit. Visit : www.pumpalarm.com/activate.
Enter the 6 digit alphanumeric unit number found on the side of the unit. Then your

billing information.

This generates the phone number for your unit as well. Save this phone number as a
contact in your phone.

U.T,rr 123ABC PumpAlarm.com/activate Cellular Alarm

Activate Online
www_pumpalarm.com/activate

Phone #: (555)123-4567 )

Install (4) AA batteries by opening the battery door on the back of the unit. Align the
negative (-) end of the battery to the spring in each holder.
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Mount the device to a pipe using the mounting brackets (hose clamps).

Hose Clamps

Connect your choice of sensor into one of the inputs on the bottom of the unit. We
recommend using the float switch, or dual float switch for sump pump applications
and the digital water sensor for floor or drain applications.
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Unit Activation and Power On

Please activate your unit. Visit : www.pumpalarm.com/activate.
Enter the 6 digit alphanumeric unit number found on the side of the unit. Then your

billing information.

This generates the phone number for your unit as well. Save this phone number as a
contact in your phone.

U.T,rr 123ABC PumpAlarm.com/activate Cellular Alarm

Activate Online
www_pumpalarm.com/activate

Phone #: (555)123-4567 )

Install (4) AA batteries by opening the battery door on the back of the unit. Align the
negative (-) end of the battery to the spring in each holder.
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Power Device On

Plug the device into a 110V A/C outlet to power your unit on. Once the status light
turns solid green, press and hold the “Push to Test/Hold to Configure” button for 3
seconds. Unit will chirp twice and status light will blink red & green. This will get the
unit ready to receive text messages from your cell phone. In the next step, you will
configure the unit by sending it text message commands.

Caller ID and Configuration Mode

If no phone numbers are configured in the unit, it will accept commands from any
phone number. Once a phone number is configured in the unit, only commands
from phone numbers configured in the unit will be processed.

The unit can be placed in Config Mode by pressing and holding the Mute button
until the status light (top light) changes to red/green blinking. This allows the device
to accept commands from any phone.
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o Setting up Contact Phone Numbers
phoneX gpacs, [Phone Number]

Using your mobile phone, create and send a text message to your device. X is either
1, 2, or 3 for which phone number slot you would like to fill.

For your main number, which

is phonel, you will send the
following message; replacing

5557654321 with your mobile

phone number. Phone1 5557654321

If you want text messages sent to additional phones, repeat this process. Your device
can hold up to three phone numbers.

Adding phone numbers

Phone2 5557656778
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If successful, the unit will chirp twice and you will receive a text message to the
phone number you just entered. See online manual if this step is not successful.

Unit Settings

Name: Your Alarm
Phonel: 5557654321
Phone2:

Phone3:

Name Unit
name space [Unit Name]

Name your unit by sending the following message, replace John Doe
Residence with the name you’d like to use, up to 20 characters long:

Naming the unit

Name John Doe
Residence
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o If successful, the unit will chirp twice and you will receive a text message with the
current settings. See online manual if this step is not successful.

Unit settings

Name: John Doe Residence
Phone1: 5557654321
Phone2:

Phone3:

Setting Up Your Temperature Alarm

If the temperature falls below the low threshold a “low temp condition” message
is sent. If the temperature rises above the high threshold a “high temp conditon”
message is sent. When the temperature returns to the range between the low and
high thresholds, a “normal temp condition” is sent. The temperature sensor has an
accuracy of +/- 5 °F.

There are two (2) degrees of hysteresis required to return to normal. Example: if the
low threshold is 30°F, the temperature must go up to 32°F before it is considered to
have returned to normal.
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Configuring Low Temp
templow gpacs [°F]

Send the unit a message with the following command. The 39 below should be
replaced with the degrees F that you wish to have an alarm trigger.

Use as a Heating System Alarm

We recommend setting your low

temperature threshold to around 48°F

and if away from the property, keep

your thermostat at least 6°F warmer TempLow 39
than you set the low threshold to

account for accuracy of sensor.

If successful, the unit will chirp twice and you will receive a text message with the
current settings. See online manual if this step is not successful.

Setting displa

PwrDelay:
TempLow: 39 degF
TempHigh:

Silent:
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e Configuring High Temp
temphigh geacs [°F]

Send the unit a message with the following command. The 85 below should be
replaced with the degrees F that you wish to have a high temp trigger.

TempHigh 85

If successful, the unit will chirp twice and you will receive a text message with the
current settings. See online manual if this step is not successful.

Setting display

PwrDelay:
TempLow:
TempHigh: 85 degF
Silent:
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Clearing Temperature
templow gpace, none —-OR-
temphigh geacs none

You may want to remove the temperature alarm functionality. You can remove the
high and low thresholds individually by sending either of the commands above.

Temp none

TempHigh none

If successful, the unit will chirp twice and you will receive a text message with the
current settings. See online manual if this step is not successful.

Setting displa

PwrDelay:
TempLow:
TempHigh: none
Silent:
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Testing Your Unit

Basic configuration is now complete. Press the “TEST” button on the front of the
device to invoke a text message.

If successful, the unit will chirp twice and you will receive a text message with the
current settings. See online manual if this step is not successful.

Test notification

John Doe Residence is oper-
ating correctly a
09/23/2017
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Basic Setup is Now Complete!

If you received your test notification, then basic setup of your unit is complete. On
the following pages, we have included setup instructions for the more advanced
features your unit has to offer. These include customizing individual inputs, power
outage delays and silencing your device.

Customizing Inputs

To allow for maximum flexibility in your particular application, we give you the ability
to customize every part of the input alert. We briefly discuss below and go into
greater detail on how to complete the setup in the following steps.

Input Names

By default inputs are labeled generically in notification messages from the device. i.e.
input #1, input #2, etc. You have the ability to give the input a more descriptive name,
i.e. sewage sensor.

Input Alert Delay

Your device allows adjustment of the time delay on input alarm triggers and on

power outage detection. It will wait the specified amount of time (in seconds) before
sounding the alarm and sending out text message alerts. The power outage detection
is a silent alert, meaning only text messages are sent when an outage is detected after
the specified time delay, there is no sounder.

Contact Closure Type

Your device allows the adjustment of contact closure types, either Normally Open or
Normally Closed. The device defaults to Normally Open for all 4 inputs. All inputs are
dry contact, meaning they require non-powered sensors and can detect only an open
or a closed contact.
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Setting Up Your Custom Input Name
inputX geace [input name]

You can give the input a more descriptive name. Where the X is replaced with
the input number 1, 2, 3, or 4, and the [input name] is replaced with your
descriptive name.

Naming Input

Input1 float switch

If successful, the unit will chirp twice and you will receive a text message with the
current settings. See online manual if this step is not successful.

Input Name

Inp1: float switch, NO, 1 sec
Inp2: Input 2, NO, 1 sec
Inp3: Input 3, NO, 1 sec
Inp4: Input 4, NO, 1 sec
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Setting Up Input Alert Delay
delayX geacs, [Seconds]

Your device allows customization of the time delay on input alarm triggers. X is either
1, 2, 3, or 4 for the specific input you’re trying to update.

Input delay

Delay1 30

o If successful, the unit will chirp twice and you will receive a text message with the
current settings. See online manual if this step is not successful.

Input dela

Inp1:Input 1, NO, 30 sec
Inp2: Input 2, NO, 1 sec
Inp3: Input 3, NO, 1 sec
Inp4: Input 4, NO, 1 sec
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Setting Up Contact Closure type
ctypeXgeace nc -OR-
ctypeX?3pece no

Your device allows the adjustment of contact closure types, either Normally Open
(no) or Normally Closed (nc). X is either 1, 2, 3, or 4.

Contact closure types Contact closure types

o If successful, the unit will chirp twice and you will receive a text message with the
current settings. See online manual if this step is not successful.

Contact closure type

Inp1:float switch, NC, 30 sec
Inp2: Input2, NO, 1 sec
Inp3: Input3, NO, 1 sec
Inp4: Input4, NO, 1 sec
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Setting Up Power Outage Alarm Delay
pwrdelay 2e2<s [ Secs]
Your device allows customization of the time delay on power outage detection.

Send a message to your device with the following command. Replace 30 with the
timeframe (in seconds) in which you want the power to be out before an alert

message is sent.

Power delay

PwrDelay 30

If successful, the unit will chirp twice and you will receive a text message with the
current settings. See online manual if this step is not successful.

Power delay

PwrDelay: 30 sec
TempLow:
TempHigh:
Silent:
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Silencing Alarms

Tapping the Power/Mute (® button silences the sounder for low battery chirps and
all alarm conditions. When muted the LED status light will change from solid green to
flashing orange and back to solid green. Mute mode is automatically canceled after 2
hours or if an alarm state change occurs.

Tap the Power / Mute button momentarily and release to silence sounder. Hold for
longer than 3 sec and your device will power off instead of mute.
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Silencing Alarms via Text Message

silent geacs yes

You can also mute your device remotely from your phone. Send the unit a message
with the following command:

Silent yes

If successful, the unit will chirp twice and you will receive a text message with the
current settings. See online manual if this step is not successful.

PwrDelay: 1 sec
TempLow: NONE
TempHigh: NONE
Silent: YES
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Optional Contractor Setup
contractor seace [Contractor name]

Your unit allows you to configure a contractor name with associated contact
information. When configured, your unit appends this information to the end of
alarm notifications (input alarms and power loss) so you know who to call in an
emergency. To configure the contractor name, text the unit using the following
format:

Contractor Mike’s
Plumbing

If successful, the unit will chirp twice and you will receive a text message with the
current settings. See online manual if this step is not successful.

Contractor settings

Pump Alarm Settings:
Name: John Doe Residence
#1 5557654321

Contractor: Mike’s Plumbing
Contact:
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Setting Contractor Phone Number
contact gpace [10 digit contractor number]

To configure the contractor’s contact phone number, text the unit using the
following format:

Contractor phone number,

Contact
8884545051

If successful, the unit will chirp twice and you will receive a text message with the
current settings. See online manual if this step is not successful.

Contractor settings

Pump Alarm Settings:
Name: John Doe Residence
#1 5557654321

Contractor: Mike's Plumbing|
Contact: 8884545051
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Full List of Commands

X below is either 1,2,3, or 4; dependent on what input you’re trying to update. The unit will always
respond with a double beep and a response message correct command was received. It responds
with a triple beep if it did not understand the command and will not beep if message was sent but

never received.
Command

settings
status
help

setup

phoneX [Phone Number]

inputX [Input Name]

ctypeX [no/nc]

delayX [Seconds]

Example

phonel 5558882233
sets phone #1 to 5558882233

inputl Flood Sensor
sets input #1 to "Flood Sensor”

ctypel nc

sets contact closure type of input
#1 to normally close

delayl 60
sets delay of input #1 to 60s.

Description

Returns the current settings of the
device in 3 seperate messages.

Returns the current status of the
device.

Requests a help message with a
list of most used commands.

Requests a series of three
messages that contain most used
setup commands.

Configures phone numbers in the
unit, up to 3. X is either 1, 2, or
3; dependent on what number
you're trying to configure.

Names the input, up to 20
characters. Default is "Input #X."
X is either 1,2,3, or 4; dependent
on what input you're trying to
rename.

Configures the contact type for
the input (nc = normally closed,
no = normally open). Default
state is no. X is either 1,2,3, or 4;
dependent on what input you're
trying to update.

Sets delay time for input alarm

in seconds from 0 - 9999. Default
delay is 0 seconds for each

input, meaning they trigger
instantaneously. X is either 1,2,3,
or 4; dependent on what input
you're trying to update.
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Command

pwrdelay [Seconds]

name [Device Name]

silent [yes/no]

templow [°F]

temphigh [°F]

templow none
temphigh none

contractor [Name]

contact [Contact Number]

sponsor [Sponsor Name]

Example

pwrdelay 30

device won't send a message
unless power is out for at least
30s

name Jones Alarm

sets name of device to Jones
Alarm

silent yes
sets input alarm so that it will not
a beeper.

templow 48
sets low temperature threshold
to 48°F.

temphigh 99

sets high temperature threshold
to 99°F.

contractor Acme Plumbing

contact 5558001000

sponsor Acme Insurance

Description

Sets power lost message delay
in seconds from 0 - 999. Default
power delay is 5 seconds.
Meaning power must be out for
at least 5 seconds before a text
message notification is sent.

Names the device up to 20
characters. Default name is
“Your Alarm”.

Sends a test message to all
phone numbers configured in
the unit.

Enables or disables silent
mode. When enabled, unit will
not beep when input triggers.
Defaults to no. Cannot be
overridden locally, text only
feature.

Sets low temp alarm threshold
in °F.

Sets high temp alarm threshold
in °F.

Clears low temperature alarm
threshold.

Clears high temperature alarm
threshold.

Sets the contractor name
to append to end of alarm
messages, up to 20 characters.

Sets the contractor phone
number to append to end
of alarm messages, up to 14
characters.

Sets the sponsor name to
append to end of alarm
messages, up to 25 characters.
Contractor settings override
sponsor messages.
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Audible Alarms

Your unit will warn you when there is a problem detected. Use the chart below to determine your
audible alarms.

Alert Event Type

(1) 1sec Beep on/off toggle Input alarm activated

(1) 1sec Beep Power on (after activation)

(1) 1/4sec Beep Every 30S Battery low or critically low

(1) 1sec Beep Push to test

(2) Chirps Successful programming

(5) Chirps Cellular service or transmission error

(3) 1/4 Second Beeps Incorrect or unsuccessful programming error

Signal Strength Guide

Where Signal is Status Corrective Action(s)

-40 dB to -99 dB (014 None

-100dB to -113 dB Make sure device is not near foundation wall or an
area that can restrict cellular signal. Move to another
location where better cellular signal is available.

>-113 dB The device is not able to send or receive alert
messages. Move device to a location that can connect
with the cellular towers.

In some cases it will be necessary to note the signal strength/reception in your basement to install or
activate the device. Below are the ranges of cellular signal strength you may encounter (in dB) during
setup. If there is a problem connecting to the network, or the device will not stay connected, refer to
the chart below to diagnose the problem.

Recommended signal range for optimal performance should be between -40 dB and -99 dB.
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Led Blinking Patterns

Your unit will warn you when there is a problem detected. Use the chart below to determine your
notifications and LED blink patterns.

Definitions:

Flashing - LED will turn on very briefly and then it turns off for two seconds.

Blinking - LED will toggle On/Off every second.

Network LED

Green Flashing
Green Blinking
Green Solid

Red Solid

Red Blinking Fast

Green to Orange Flashing

Battery / Temp LED

Off
Flashing Red
Flashing Green Once

Flashing Green Twice

Input LED

Off

Blinking

Sleeping because running on battery backup power
Not ready, attempting to connect to cellular network
Ready

Cellular signal not present

An error occurred

Unit is in Mute Mode

Batteries normal
Batteries low or critically low
Low temperature detected

High temperature detected

Input in normal condition

Input in alarm condition
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The following safety and use information and Limited Warranty applies to products sold by PumpAlarm.com, LLC {“PumpAlarm.
com”) to you the end-user (“You”) on www.pumpalarm.com namely a sump pump alarm with text notification capability,
related accessories such as sensors (collectively “Products”), and cellular service, which is required in order for the alarm to
send notification text messages (“Services” collectively with Products “Products and Services").

Product Safety and Use Information

IMPORTANT: Use only approved and recommended batteries and power adapter with your Products. Routinely check the
batteries in Products; failure to routinely check the batteries may result in the failure of Products to function during a loss
of power. Routinely check the strength of the cellular signal to Products and/or perform tests to check the text notification
capability of the Products.

WARNING: Products use electricity in the presence of water, therefore your safety and the safety of others depends upon

you thoroughly reading and understanding the Installation Guide. If you have questions or do not understand the information
presented in the Installation Guide, please call 1-888-454-5051. Be sure that electrical cords used are not frayed or placed in a
located where they can pose a danger. To reduce the risk of fire, electric shock, injury or death, always disconnect all sources of
electrical power before servicing or cleaning; do not touch the electrical terminals or controls with wet hands; and do not tilt,
jolt or tip Products while powered-on. Never disassemble Products. Never allow children to use Products.

CAUTION: Products are cellular devices and must be activated before use. Please visit www.pumpalarm.com to activate your
Products. You must have a cellular device in which to communicate with Products. Cellular service for the Products must

be renewed or purchased once the free period of cellular service expires. PumpAlarm.com utilizes automatic bill pay as a
convenience to its customers and to ensure continuity of cellular service. PumpAlarm.com will notify you before cellular
service is to be renewed and before the credit card you provided during activation is charged. If PumpAlarm.com is not able
to successfully bill for the cellular service, PumpAlarm.com has the right to immediately disconnect cellular service to your
Products and your Products will no longer send text notifications.

CAUTION: Do not expose Products to rain, snow or extreme temperatures. Products are not for outdoor use.

CAUTION: Products and Services are intended for residential use only and were designed and tested for residential purposes.
Seller’s Products and Services are convenience items and are not intended to be a substitute for normal maintenance and
proper upkeep of equipment or property that Products and Services are monitoring. Seller’s Products and Services are
convenience items and are not intended to monitor equipment, products or other items which are vital, necessary, and/or
have life-or-death consequences.

NOTE: Upon delivery inspect contents immediately and file claim with delivery carrier for any damage. PumpAlarm.com
recommends saving the original box and packing material. You are responsible for damage to Products if returned to
PumpAlarm.com improperly packed.

NOTE: PumpAlarm.com’s primary method for contacting you is via email. Please add us as a contact to ensure delivery of these
emails. Please promptly update your email address with us if it changes.

Limited Warranty

PumpAlarm.com, LLC {“PumpAlarm.com”) warrants to You that Products will be free from defects in materials and
workmanship under normal use and service for six (6) months from the purchase date. A claim under this Limited Warranty
must be presented during the Limited Warranty period and within thirty (30) days after any covered condition has occurred. A
claim under this Limited Warranty shall be satisfied by either, in PumpAlarm.com’s sole discretion, repairing or replacing the
Products and/or part. Replacement Products may be new or reconditioned.
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To make a claim under this Limited Warranty, PumpAlarm.com must first issue You a Returned Material Authorization (RMA)
number. This number can be obtained by calling PumpAlarm.com and a copy will be provided by email. A copy of the RMA
must be included with any materials shipped to PumpAlarm.com. The entirety of Products must be sent back to PumpAlarm.
com (unless specifically listed otherwise on the RMA form) and properly packaged to ensure against damage during shipping.
If PumpAlarm.com determines that the claim is covered by this Limited Warranty, PumpAlarm.com will either, in its sole
discretion, repair or replace the Products and/or part. Any damages not covered under this Limited Warranty will not be
repaired until a written purchase order is received.

The Limited Warranty period shall not be extended by the replacement or repair of Products or parts under this Limited
Warranty but the remaining Limited Warranty period shall continue in effect and be applicable to the replaced or repaired
Products or parts under conditions of the Limited Warranty. Payment for cellular service covers only cellular transmission fees
and in no way extends any portion of this Limited Warranty. This fee does not include out-of-warranty service or repair.

The cellular service provided in conjunction with the purchase and use of Products and Services is not guaranteed, and
PumpAlarm.com cannot and does not guarantee or represent that cellular service will be available in Your area nor that cellular
service will be continuous and uninterrupted in Your area. It is Your responsibility to determine if cellular coverage is available
in Your area and to monitor the warning light on Products and Services to determine the cellular signal strength to Products and
Services. You should contact PumpAlarm.com for assistance if needed. If cellular service is not available in Your area, then Your
sole remedy is to return Products and Services as provided for in PumpAlarm.com’s Return Policy as found at www.pumpalarm.
com/return-policy. As such, PumpAlarm.com is not liable for any causes of action, losses or damages of any kind whatsoever
arising out of mistakes, omissions, interruptions, errors, or defects in the provision of cellular service and failures or defects in
the cellular network.

Upon expiration of the Limited Warranty period, all liability of PumpAlarm.com shall be terminated. This Limited Warranty does
not apply in the following cases: failure to follow installation and operating instructions, misuse, alteration, abuse, accident or
tampering, and repair by anyone other than PumpAlarm.com.

THIS LIMITED WARRANTY IS EXCLUSIVE AND EXPRESSLY IN LIEU OF ALL OTHER WARRANTIES, OBLIGATIONS OR LIABILITIES,
WHETHER WRITTEN, ORAL, EXPRESS OR IMPLIED, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS

FOR A PARTICULAR PURPOSE, OR OTHERWISE. IN NO CASE SHALL PUMPALARM.COM BE LIABLE TO ANYONE FOR ANY
CONSEQUENTIAL OR INCIDENTAL DAMAGES FOR BREACH OF THIS WARRANTY OR ANY OTHER WARRANTIES WHATSOEVER.
This Limited Warranty gives specific legal rights. You may have other rights, which vary from state to state. Some states do not
allow the exclusion or limitation of incidental or consequential damages, so that the above limitation of exclusion may not
apply to you. You, the individual user, should take care to determine prior to use whether Products and Services are suitable,
adequate or safe for the use intended. Since individual applications are subject to great variation, PumpAlarm.com makes no
representation or warranty as to suitability or fitness of Products and Services for any specific application.

PumpAlarm.com makes no representation that Products and Services will reduce any risk of property loss or personal injury or
prolong the life of any equipment or other property; or that Products and Services will in all cases provide adequate warning

and protection. You understand that Products and Services if properly installed and maintained may only reduce the risk of
property loss or other loss but Products and Services are not an insurance or a guarantee that there will be no property loss or
other loss as a result. CONSEQUENTLY, PUMPALARM.COM SHALL HAVE NO LIABILITY FOR ANY PROPERTY DAMAGE, PERSONAL
INJURY OR OTHER LOSS BASED ON A CLAIM THE PRODUCTS AND SERVICES FAILED TO GIVE WARNING. However, if PumpAlarm.
com is held liable, whether directly or indirectly, for any loss or damage arising under this Limited warranty or otherwise,

PumpAlarm.com’s liability shall be limited to the purchase price of Products and Services purchased and paid for by You, which
shall be the complete and exclusive remedy against PumpAlarm.com.
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PumpAlarm.com

PumpAlarm.com
203 W Morris St.
Indianapolis, IN 46225
888-454-5051

Copyright 2017, PumpAlarm.com, All Rights Reserved
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Appendix C: MySpy Wifi Messenger

MySpy® WiFi Messenger Alarm System

Easy-to-install indoor alarm system with WiFi connectivity, remote notification, battery
backup, and auto reset.

The MySpy® WiFi Messenger system monitors and reports any residential alarm condition
(contact closure), including sump high water level (float switch), or under/over temperature
alarms. When the contact closes, the alarm notifies the user locally (audible and visual alarm)
and remotely via SMS text messages and/or emails over a WiFi or Ethernet network to a
smartphone, tablet or computer. The horn can be silenced when the alarm is active, but the
alarm light remains on until the condition is cleared. Once the condition is cleared, the alarm
will automatically reset.

MNo cellular connection needed (no monthly fees), but it is necessary for the home owner to

have a reliable WiFi network and connection to the internet for this alarm to send remote
notifications. Textmessage notifications can be sentto a cell phone with an active SMS service.

FEATURES SPECIFICATIONS

B NEMA 1 enclosure rated for indoor use. VOLTAGE FOR 120 VAC MODEL:
B Automatic alarm reset. Primary: 120 VAC, 60 Hz, 2.4 watts max.
N Red"al light, light, bl etwork stat light, ot
"alarm” li reen "power on" li ue "n status” fi Secondary: 9 VDC

alarm "test” S\gnchg horn " EL-‘.(ljlence" switch, and WiFi Protected Sefup

(WPS) connection button BATTERY BACKUP POWER: 9VDC
B WiFi connectivity for remote alarm reporting L —

B WiFi Protected Setup (WPS) push-button connect feature &5 (15.24 x 10.16 x 5.71 cm), NEMA 1 plastic.

for simplified connection.
B Manual WiFi setup done through Ethemet connection.

B Ethemet connectivity for remote alarm re| Fomn% for cabled
connection to router or modem (cable not included

ALARM HORN: 87 decibels at 10 feet
(3 meters)

AUXILIARY ALARM CONTACTS
Voitage: 120 VAC

I Notifies the user via text and/or email notifications of the followin 2 I
conditions: Alamn, Power Lo, Power Resiored, Low Battery, an e A e
arm Offline. :
NOTE: Installation of an Uninterruptible Power Supply (UPS) POWER CORD: 6 foot (1.8 meter)
on internet modem and wireless router is recommended. The
internet connection must be maintained to receive notifications. FLOggr%g\gggﬂtgh%’gﬁﬁgchon’%nLE%gﬂg‘o?u
M Notifies up to 4 contacts (2 text and 2 email contacts). apply power. (Voltage across terminals is
B Alarm hom sounds at 87 decibels at 10 feet (3 meters). 8-9VDC).
B Can be used with any switching mechanism rated to include 1 amp, FLOAT SWITCH: SJE SignalMaster® control
9 VDC load. switch with mounting clam j
I If primary power fails, the alarm system continues to work locally due Cable: 15 feet (4.57 meters), flexible 18
to battery gackup feature. (battery not included.) ?gs‘-:ggn% (cgggl)ictor (UL) SJOW, water-
NOTE: A Power Lost notification will be sent when entering Float: 2.74 inch diameter x 4.83 inch long
battery backup mode, but other email and text notifications will (7.0 cm x 12.3 cm), high impact, corrosion
not be sent in this mode. resistant polypropylene housing for use in
101
N Compiete package Ihclydes standard SJE <) naiMaster® control Sewage and walerup to 140°% {B0°C)
STl Wit 15 fee B )ar cable and meoiting Camp WIFI:Connect using push-button WIFI Protected
W Switching mechanism operates on low voltage and is isolated from Setup (WPS) or manually by using Ethemet
the power line to reduce the possibility of shock. connection (ethernet cable not provided).
B Auxiliary alarm contacts for easy attachment of remote devices WPAZ security required on wireless router.
Loty oy b
W Easy access battery compartment. o )
3 IS ) NOTE: Cellular WiFi hotspots are not
B External terminal block for easy float switch installation. recommended for use with this WiFi alarm,
. as intermittent or unreliable notification
M cSacenmea service can result
B Five-year limited warranty. ;

gHM LR54245 @

OPTIONS )
When ordered with the alarm, this system is available with: SJ E RH o M BUS

B Altemnate float switch models for high or low level waming. PO Box 1708, Defroit Lakes, MN 56502
1-888-DIAL-SJE - 1-218-847-1317

N Splice kit. 1-218-847-4617 Fax
SEE BACKSIDE FOR ORDERING INFORMATION. email: customer.service@sjerhombus.com
SEE PRICE BOOK FOR LIST PRICE. www.sjerhombus.com D.1

54



MySpy® WiFi Messenger Alarm System

Easy-to-install liquid level alarm system with WiFi connectivity, remote notification, auto-reset, and battery backup
features for indoor use.

ORDERING INFORMATION
Shipping OPTIONS

Part# Description Weight | CONTROL SWITCH OPTIONS

1043586 | MSWF-01H (120 VAC w/15' SJE SignalMaster® High Level) 2731bs. | The MySpy® WiFi Messen-
ger alarm system comes

1043655 | MSWF-01L (120 VAC wi15' SJE SignalMaster® Low Level) TNl e g5 e
1043656 | MSWF-01H (120 VAC wi15' Sensor Float® High Level) 2811bs. | SignalMaster® control switch
1043657 | MSWF-01X (120 VAC no float) 1.441bs. | With mounting clamp. Other

float switches are available.

H= ngh Level L= Low Level X = No Float See control switch section of

. the catalog.
MASTER CARTON holds 16 boxed units. o9
SEE PRICE BOOK FOR LIST PRICE. To determine the price of

alarm with an altemate float,
add the price of the part
number with "no float" to the
price of the float switch.

SPECIFICATIONS @

VOLTAGE FOR 120 VAC MODEL: LRs4a45
Primary: 120 VAC, 50/60 Hz, 2.4 watts max. (alarm condition)

Secondary: 9 VDC
BATTERY BACKUF POWER: 9 VDC

ALARM ENCLOSURE: 6 x 4 x 2.25 inches (15.24 x 10.16 x 5.71 cm),
NEMA 1 plastic

ALARM HORN: 87 decibels at 10 feet (3 meters)

AUXILIARY ALARM CONTACTS: 120 VAC, 0.5 amps max N/O,
0.5 amp max N/C

POWER CORD: 6 foot (1.8 meter)

FLOAT SWITCH CONNECTION TERMINAL: for float switch connection only
(voltage across terminals is 8-9 VDC)

FLOAT SWITCH: SJE SignalMaster® control switch with mounting clamp

CABLE: 15 feet (4.57 meters), flexible 18 gauge, 2 conductor (UL)
SJOW, water resistant (CPE)

FLOAT: 2.74 inch diameter x 4.83 inch long (7.0 cm x 12.3 cm), high
impact, corrosion resistant polypropylene housing for use in sewage
and water up to 140°F (60°C)

WIFI:  Connect using push-button WIFI Protected Setup (WPS) or manually
by using Ethemnet connection (ethernet cable not provided).

ETHERNET: Requires an ethernet connection (ethernet cable not provided).
WRPAZ2 security required on wireless router. ()
NOTE: Cellular WiFi hotspots are not recommended for use with this WiFi

alarm, as intermittent or unreliable nofification service can result. S J E RH o M BU S

Call or fax your order!

www.sjerhombus.com
1-888-DIAL-SJE (1-888-342-5753) Ml Fax 218-847-4617 customer.service(@sjerhombus.com

Product offering and pricing are subject to change without nofice. 0500126C
D.2 Please vist www.sjerhombus.com for the most cument information. ©SJERhombus 12017
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MYSPY™ WiFi Messenger Alarm
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Meeting Journal

Department of Engineering Technology
ENT 497 - Senior Design Project
Project Title:

Prezent
Advisor: [ ]
Student: Brian Meerman: [x]
Student: Christian Guffex [x]
Student: Cameron [x] Meeting Date: 97102019
Student; [ 1] Meeting Location Via Group Chat

Topics Discussed
Potential Component to incorperate into the control panel
Proposal to Ecological tanks
Various ideas for presentational purposes

Eesponsibilities/ Actions Taken
Creating a proposal email to Ecological tanks for funding or suppott.
Fesearching how to connect to WiFi
Fesearched programmable Timers

Next Meeting Date: Location:

57



g{i MIAMI

LR |
df

Meeting Journal
Department of Engineering Technology

UNIVERSITY  ENT 497 Senior Design Project

Project Title:

Advisor:

Student: Brian Meerman:
Student: Christian Guffex
Student: Cameren Calhot
Student:

Prezent
E
[ x]
[ x]
[ ] Meeting Date: 224201
i Meeting Location videc Group call

Topics Discussed

Eezponsibilities! Actions Taken

Gantt chart

Looking in to the idea of cell auto instead of WIFI

Next Meeting Date:

Location:
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Meeting Journal
zii? | MIAMI Department of Engineering Technology
e UUNIVERSITY ENT 497 - Senior Design Project

Project Title:

Present
Advisor: [
Student: Brian Meermans [ x]
Student: Christian Guffey [ x]
Student: Cameron Calhoun [ x] Meeting Date; 9262019
Student: [ Meeting Location Videe Group Call

Topies Discussed
Feach out to Ecological Tanks for winng schematics for panel.
Cost analysiz for different auto dialer oplions.
Continue working on proposal.

Eesponsibilities/ Actions Taken
Gantt Chart
Constant contact with ecological tanks.
Proposal (Due 10/17/2019)

Next Meeting Date: Location:
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| MIAMI
Eetm UNIVERSITY

Prezent
Advisor: [
Student; Brian Meermans [ x]
Student: Christian Guffey [ x]
Student; Cameron Calhoun [ x]
Student: [::]

Meeting Journal

Department of Engineering Technology
ENT 497 - Senior Design Project
Project Title:

Meeting Date: 1032019

Meeting Location Vidso Group Call

Topics Discussed

Discuss current wiring schematic options

Continue working on proposal

Meke final decizicn for panel alert system.

Obtain more wiring schemaftics from Ecological tanks.

Eesponsibilities/ Actions Taken
Gantt Chart
Constant contact with ecological tanks.
Proposal (Due 10/17,2019)

Next Meeting Date:

Location:
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merm UNIVERSITY

Meeting Journal

Department of Engineering Technology
ENT 497 - Senior Design Project
Project Title:

Prezent
Advizor: [ ]
Student: Brian Meermans [ x]
Student: Christian Guffey [ 2]
Student: Cameron Calhoun [ x] Meeting Date: 10102018
Student: [1 Meeting Location Video Group Call

Topics Discussed
Finish proposzal.
Pumgp alarm may be an issue due to back order
Discuss altemate options for the pump alarm

Pozziblly go shead and order available alternate zlarm to avoid 2 back order issue.

Responsibilities/ Actions Taken

Finish proposal due 10/17/2019
Contact Ecological tanks.

Next Meeting Date:

Location:
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=zl MIAMI
derm| N IVERSITY

Meeting Journal

Department of Engineering Technology
ENT 497 - Senior Design Project
Project Title:

Present
Advisor: | |
Student: Brian Meermans [ x]
Student: Christian Guiffey [ x]
Student: Cameron Calhoun [ x] Meeting Date: 10172018
Student: [ 1] Meeting Location Videe Group Call

Topics Discussed
Finish proposal.

Make sure digital fimer is available.

Chooze aliernate option to the pump alarm.

Dizcuszed uzing a proup members cell phone or a temporary cell phone.
Find drawing to illustrate how a zeptic system fimetions.

Responsibilities/ Actions Talken

Finizh proposal due 10/17/2019

Contact Ecological tanks.

Have evervone proof read proposal to finalize.

Next Meeting Date:

Location:
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Meeting Journal

Department of Engineering Technology
ENT 497 - Senior Design Project
Project Title:

Prezent
Advisor: []
Student: Brian Meermans [x]
Student: Christian Guffey [x]
Student: Cameron Calhoun [x] Meeting Date: 10242013 I
Student: [] Meeting Locatior Video Group Call

Topics Discuszed

Besubmit Proposal

Dizcuss best testing methods
Begin acquiring project materials
Dizcusz prezentation methods

Eesponsibilities/ Actions Taken
Contact Ecological Tanks
Work on Propesal resubmizsion

Next Meeting Date:

Location:
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vz MIAMI
vt UNIVERSITY

Prezent
Advisor: [ 1
Student: Brian Meermans [ x]
Student: Christian Guffey [ x]
Student; Cameron Calhoun [ 2]
Student; [ 1

Meeting Journal

Department of Engineering Technology
ENT 497 - Senior Design Project
Project Title:

Meeting Date: 10312012

Meeting Location Vidso Group Call

Topies Discussed

Go over Pump Alam configuration again

Continue working on Propeszal resubmission.
Make sure Ecological Tanks can hold onto a Pump Alarm.

Eesponsibilities/ Actions Taken
Finizh Propesal resubmizsion
Contact Ecclogical Tanks

Next Meeting Date:

Location:
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g{iﬁg MIAMI
B UNIVERSITY

Present
Advisor: [ 1
Student: Brian Meermans [x]
Student: Christian Guffey [
Student: Cameron Calhot [x] | Meeting Date:  Novembe |
Student: [ 1 | Meeting Location: |

Meeting Journal

Department of Engineering Technology
ENT 497 - Senior Design Project
Project Title:

Topics Discussed
Proposal from criticism

Power D'I.‘iﬂ'[ Ethics

Responsibilities/ Actions Taken

Working on Power point hw Ethics
Finetune Proposal from criticism

All Members
All Members

Next Meeting Date:

Location: |
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i’i‘nz MlﬁMI
masm UNIVERSITY

Prezent
Advizor: [ 1
Student: Brian Mesrmans [ x]
Student: Christian Guffey [ x]
Student; Cameron Calhoun [ x]
Student: [ 1

Meeting Journal

Department of Engineering Technology
ENT 497 - Senior Design Project
Project Title:

Meeting Date: 117142012

Meeting Location Videe Group Call

|| Topics Discussed
Rework gantt chart

|| Submit finizhed propoesal resubmission
Ethics powerpoint'summary

Eezponsibilities/ Actions Talen
Contact Ecological Tanks

Continue putting final report together

Next Meeting Date:

Location:
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gem| UNIVERSITY

Prezent
Advisor: [ 1
Student: Brian Mesrmans [ x]
Student: Christian Guffey [ x]
Student: Cameron Calhoun [ x]
Student: [ 1

Meeting Journal

Department of Engineering Technology
ENT 497 - Senior Design Project
Project Title:

Meeting Date: 11212019

Meeting Location Videe Group Call

|| Topics Discussed
Proposal has besn approved

Format final reper

Rezponsibilities/ Actions Talen
Contact Ecelogical Tanks

‘Work on final report

Work on final presentation

Next Meeting Date:

Location:
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Meeting Journal

g{i_ | MIAMI Department of Engineering Technology
vaes | UM [VERSITY ENT 497 - Senior Design Project
Project Title:
Prezent

Advisor: [ 1

Student: Brian Meermans [ x]

Student: Christian Guffey [ x]

Student; Cameron Calhoun [ x] Meeting Date: 11272018

Student; [ 1 Meeting Location Videe Group Call

” Topies Discussed
Proposal has besn approved
Continue wofking on final report
Caontinue woeking on final presentation
Begin azzembly over break

Eezponsihilities’ Actions Taken
Contact Ecological Tanks

comtimue working on final report

Continue working on final prezentation

Next Meeting Date: Location:
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gi}'f MIAMI
s UNIVERSITY

Present
Advisor: E 1
Student: Brian Meermans [ x]
Student: Christian Guffey [ x]
Student; Cameron Calhoun [ x]
Student: [ 1

Meeting Journal

Department of Engineering Technology
ENT 497 - Senior Design Project
Project Title:

Meeting Date: 1252019
sl

Meeting Location Vidse Group Call

" Topies Discussed
Proposal has been approved
" Finizh final report
Finish final preseniation
Practice presentation before class
Begin azzembly over break

Eesponzibilities/ Actions Taken
Contact Ecological Tanks
Finish working on final report

Finizh final presentation

Next Meeting Date:

Location:
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?f‘ﬁ: MIAMI
wm UNIVERSITY

Prezent
Advisor: g |
Student: Brian Mesrmans [ x]
Student: Christian Guffey [ x]
Student; Cameron Calhoun [ x]
Student: [ 1

Meeting Journal

Department of Engineering Technology

ENT 497 - Senior Design Project
Project Title:

= O

Meeting Date: 2122019

Meeting Location Videe Group Call

Proposal has besn approved

|| Finish final report

Practice final presentation

|| Begin azzembly over break

Rezponsibilities/ Actions Taken
Contact Ecelogical Tanks

Finish working on final report
Finish changes to final prezentation

Next Meeting Date:

Location:
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s MIAMI
UNIVERSITY

Present
Advisor: [ X1
Student: Brian Meermans X
Student: Christain Guffev X
Student: Cameron Calhoun X
Student: [ 1

Meeting Journal

Department of Engineering Technology
ENT 497 - Senior Design Project
Project Title:

Meeting Date: 30-Jan

Meeting Location Middletown

Topics Discussed

Talked about when we are going to start physically working on the panel and check out Gantt chart.
Emailed Eco Tanks about clarifation on a switch we have.

Responsibilities/ Actions Taken

Email - Christain
Metting about free time. - Group

Next Meeting Dai 6-Feb

Location MiddleTown
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= MIAMI
UNIVERSITY

Present
Advisor: [ ]
Student: Brian Meermans [ 5]
Student: Christian Guffey [ x]
Student: Cameron Calhoun [ x] Meeting Date: 2/6/2020
Student: [ 1 Meeting Location Video Group Call

Meeting Journal

Department of Engineering Technology
ENT 497 - Senior Design Project
Project Title:

Topics Discussed

Begin assembly of main panel this weekesnd.

|| Continue adding information to final report.
Figura out visual aids for panel components.

Responsibilities/ Actions Taken

Acquired spare wire in multiple different gange sizes. (12,14.16.18)
Acquire female connectors for wire to relay connection.

Next Meeting Date:

Location:
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Meeting Journal
o= MIAMI Department of Engineering Technology

merm UNIVERSITY ENT 497 - Senior Design Project

Project Title:

Present
Advisor: [ ]
Student: Brian Meermans [ 5]
Student: Christian Guffev [ 2]
Student: Cameron Calhoun [ x] Meeting Date:  2/13/2020
Student: [ 1 Meeting Location Video Group Call

Topics Discussed

Finish assembly of control pansl.
Figure out visual aids for final presentation.
Continue adding information to final report.

Responsibilities/ Actions Taken

Finish wiring external panel components. (internal wirinng completed)
Test panel to make sure components are functional.

Next Meeting Date: Location:
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) MIAMI
s UNIVERSITY

Present
Advisor: [ 1
Student: Brian Meermans [ x]
Student: Christian Guffev [ x]
Student: Cameron Calhoun [ x] Meeting Date: ~ 2/20/2020
Student: [ 1] Meeting Location Video Group Call

Meeting Journal

Department of Engineering Technology
ENT 497 - Senior Design Project
Project Title:

Topics Discussed

Finish assembly of control pansl.
Test control panel power.
Test component power.

Responsibilities/ Actions Taken

Finisj powering external components.
Test control panel.

Next Meeting Date:

Location:
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- MIAMI
= UNIVERSITY

Present
Advisor: [ 1
Student: Brian Meermans [ x]
Student: Christian Guffey [ x]
Student: Cameron Calhoun [ x]
Student: [ 1

Meeting Journal

Department of Engineering Technology
ENT 497 - Senior Design Project
Project Title:

Meeting Date: 272772020

Meeting Location Video Group Call

Topics Discussed

Finish assembly of control pansl.

Use a light bulb to demponstrate pump (On/Off).
Begin adding test results to the final report.

Program cellular auto dialer.

Responsibilities/ Actions Taken

External components wired and powered.

Checked to ensure that Visual Alarm does work.

Next Meeting Date:

Location:
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Meeting Journal
=S MIAMI Department of Engineering Technology

== UNIVERSITY ENT 497 - Senior Design Project

_____ Project Title:

Present
Advisor: [ 1
Student: Brian Meermans [ 2]
Student: Christian Guffev [ x]
Student: Cameron Calhoun [ x] Meeting Date: 3/5/2020
Student: [ 1 Meeting Location Video Group Call

Topics Discussed

Finish assembly of control pansl.

Install light bulb to demponstrate pump (On/Off).
Continue adding test results to the final report
Finizh programming cellular auto dialer.

Responsibilities/ Actions Taken

External components wired and powered.

Next Meeting Date: Location:
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M eeting Jouwrnal
i’{iE MIAMI Department of Engineering T echnology
merml UNIVERSITY ENT 497 - Senior Design Project

Project Title:

Present
Advisor: [ 1]
Student: Brian M eermans [ x]
Student: Christian Gufiy [ x]
Student: Cameron Calhoun [ 2] M eeting Date: 37122020
Student: [ 1 M eeting Locatio Video Group Call

I Topics Discussed

Installtest light bulb to demponstrate pump (On/Off).
Find a2 wav around pump alarm subscription.

Finish programming cellular auto dialer.

Contimie adding test results to final report.

Responsibilities/ Actions Taken
External components wired and powered.
All components assemblad.

Test all components.
Reached out to pump alam company about subscription.

Next M eeting Date: Location:




@ N [AMI
2 UNIVERSITY

Present
Advisor: [ 1]
Student: Brian M eermans [ x]
Student: Christian Gufiy [ x]
Student: Cameron Calhoun [ 2]
Student: [ 1

M eeting Jouwrnal

Department of Engineering T echnology

ENT 497 - Senior Design Project
Project Title:

M eeting Date: 3192020

M eeting Locatio Video Group Call

I Topics Discussed

Component fesfing was also a success.

Finish programming cellular auto dialer.
Confime adding test results to final report.

Find a wayv around pump alarm subscription.

Light bulb test was a success to demonstrate pump.

Responsibilities/ Actions Taken
est all components.

Reached out to pump alam company about subscription. (waiting to hear back)

Next M eeting Date:

Location:
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M eeting Jouwrnal
gﬂtﬁ M I A M I Department of Engineering T echnology

__ U N IV E RSITY ENT 497 - Senior Design Project

Project Title:

Present
Advisor: [ 1]
Student: Brian M eermans [ x]
Student: Christian Gufiy [ x]
Student: Cameron Calhoun [ 2] M eeting Date:  3/262020
Student: [ 1 M eeting Locatio Video Group Call

Topics Discussed

Component testing was also a suceess.

Find a2 wav around pump alarm subscription.
Finish programming cellular auto dialer.
Contimie adding test results to final report.

|| Eesponsibilities/ Actions Taken
Reached out to pump alam company about subscription. (waiting to hear back)

Next M eeting Date: Location:




@ N [AMI
2 UNIVERSITY

Present
Advisor: [ 1]
Student: Brian M eermans [ x]
Student: Christian Gufiy [ x]
Student: Cameron Calhoun [ 2]
Student: [ 1

M eeting Jouwrnal

Department of Engineering T echnology
ENT 497 - Senior Design Project
Project Title:

M eeting Date: 422020

M eeting Locatio Video Group Call

Topics Discussed
Finish programming cellular auto dialer.
Contime adding test results to final report.

Finish poster for extra credit.

Contime adding results to powerpoint presentation.

Responsibilities/ Actions Taken

est all components.

Reached out to pump alam company about subscription. (waiting to hear back)

Next M eeting Date:

Location:
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Septic Tank
Monitoring Device

Team Members:

Christian Guffey

Brian Meermans
Cameron Calhoun

Septic Tank Control Panel

AN goa
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Background

» Household Septic Treatment Systems (HSTS) are operated and

monitored by complex control panels.

>

Panels operate and monitor Aeration motors, UV lights and
various other components.

Contain timers and counters for effluent dose pumps.
Contain failsafe mechanisms (Telemetry or Pump Lockout),
which is required by Ohio code regulations as well as other
states across the country.

Panels (Mounted on house or tank) are linked to an alarm
panel (Mounted on house).
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The Problem 4

» Telemetry Auto-Dialer (Failsafe)

A land phone line is required. m
Land Phone line is out of date due to usage of cell phones.

Many homeowners do not include phone lines in their bundling package and
its an extra cost per month.

¢ Timers

Timers are not as accurate as required by health departments.
Timers use tabs and knobs only accurate for hours and minutes.

We need a way to accurately dial in our timers to the second for pumping
cycles.

Timers can be complicated to set.
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Objective

< Replace the Telemetry device with a Cellular Auto-Dialer.

Cellular Auto-Dialer will eliminate the land phone line.

Cellular Auto-Dialer can dial out to multiple phones to notify a failure.
Candisplay address and homeowner name through text alerts.

Bonus: Will notify a service provider as to which component in the system
has failed.

Replace the tab timer with a digital timer.

>

>
>
>

Increase dose timing accuracy.

Can program time down to seconds.

Can program for different dosing cycle settings.

Decrease the amount of time taken to program dose time settings.

New Components
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Materials Cost Analysis (Cont.)

New Panel

A
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Basic 208 Control Panel ($600.00)

>  Control Panel Switches

> Jumper Wires

> Sensors
14-2 Alarm Power Supply Wire ($10.00)
12-2 Control Panel Supply Wire ($10.00)
Pump Alarm Cellular Alarm ($244.00)
Altech Universal Digital Multi-Timer ($52.16)
Total ($916.16)

Pump alarm service ($50) per year

Cost Analysis of the New panel vs. Old

Price of old panel is $840.00

Price of old panel annual operational cost is roughly $720/year

Price of new panel is $916.16

Price of new panel annual operational cost is roughly $50/year

New panel is about $76.00 more upfront, but comes with a much cheaper
annual operation cost.

New panel will save homeowners money down the road by not paying so
much annually

Systems fail once every few years. Reducing the annual operational cost
reduces the financial burden on homeowners while accomplishing the same
goals
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Budget

Ecological Tanks funding

208 Control Panel ($600.00)

Toggle switches, relays, sensors, connection boards, hardware
Pump Alarm Cellular Alarm ($244.00)

Altech Universal Digital Multi-Timer ($52.16)

Aeration Pump ($400.00)

Total ($1296.16)

., ., *, .,
e e e e

Funded by our group

14-2 Alarm Power Supply Wire ($10.00)
12-2 Control Panel Supply Wire ($10.00)
Wire nuts ($8.00)

Cellular Alarm subscription ($50)

Total ($78.00)

<
<
<&
<
<

Expected Findings

Ensure the control panel is functioning properly.
To receive text alerts which correlate with component failure.
To become familiar with setting On/Off dose times easily and accurately.

T S
O e b
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Engineering Analysis

House breakers for hookup (not required for our demonstration model)
> 15 Amp breaker in house supplies 14-2 Alarm Power
> 20 Amp breaker in house supplies 12-2 Panel Power
110/120 VAC/DC will need supplied to panel to operate all components.
Panel breakers for component feed
> 20 Amp for Pump feed
> 10 Amp for UV Power Feed
> 10 Amp for Compressor Power Feed
> 10 Amp for Alarm Power Feed
All wires running from panel to components intended for alarming signals
shall be 14 gauge wire.
All wires running from panel to components intended to supply power should
be 12 gauge wire.
If any component breaker is flipped off while the Alarm breaker is on, the
alarm will sound and signal a fault.

Assembly

< Two Phase Assembly approach
< Phasel
>  Construct basic panel with all internals and new
pump timer
Wire each Hot, Neutral, and Ground for input
power and all external components
>  Wireup all alarm sensors to relays
> Test
% Phase 2 (Incorporate PumpAlarm)
> Connect signal wires to run from relays to inputs
of PumpAlarm
Connect Hot, Neutral, and Ground for
PumpAlarm
Register and Program PumpAlarm
Test Panel
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MODEL 208, Rev2 SCHEMATIC 14/13/18 Page 2 of 2
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External Component Hook Up

f4/2014 Page 1 of 2
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Tor use With Type 4X Enclosurs
e jurisdictional authorities requine the overmide Nloat 1o be
5. Conduit openings must be sealed arcund wiring with an electrical grade (non-corresive) sealant 1o
prevent potentially Rarmful vapors from entering the control panet

Testing the Panel (Phase 1)

Visual check making sure all connections are good.
Power control panel then check if any breakers trip.
Operate mini circuit

>  Ensure aerator is powered

>  Ensure Light (representing dose pump) is on

>  Switch UV light (toggle switch) to on position

>  Ensure High Water Alarm is down
Check the visual alarm before testing the new pump
alarm.

>  Does lack of Airflow trip alarm?

> Does toggle for UV trip alarm when switched to of?

>  Does float up for High water trip alarm?
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Pump Alarm

Testing the Panel (Phase 2)

Check each connect for circuit power and alarm signals are properly connect
to pump alarm box.
Ensure PumpAlarm Box has power
Simulate each fault as stated from the previous slide.
> Was box setting off visual and audio alarms?
Program P
>  Was designated cell phone receiving text alerts corresponding to each faut?

Programming of Pump Alarm

A0BE K 21

< Pump Alarm (% Q i ¢ Pump Alarm i ¢ Pump Alarm

¥ NONE
Inputi Treatment Failure

. Ino1
Treatment Failure,NO.1 sec

Iny
Input

Purbelay: 10 sec

Inpa:
Input #£3.N01 sec

Inpd.
Input #4,M0,1 sec

Inputa High Water Al

Inpi:
Treatmant Failure,NC
Ingaut3 High Water Alarm
Inp?
Treatment Failure,

o
Ingut FANO,1 sec
Failure.NO

90



Issues During Construction and Testing

The aeration pump that was an equivalent of the typically used pump didn't
have the 4" sensor airline to feed our pressure sensor.
> Would need to use a Tee to supply both air pressure sensor as well as air tube
(which would be located inside treatment tanks)
PumpAlarm needs to be registered online with a credit card. PumpAlarm
requires a yearly subscription fee.
> Inareal world setting, a service provider could incorporate this cost into the
yearly service contract for a homeowner, so that the fee is still covered at the
expense of the homeowner.
Had to flip some connection from relays to PumpAlarm. PumpAlarm reads
normally opened input and is triggered when relay is switched to the closed
position.

Conclusions and Recommendations

Overall, the panel was a success. It did exactly what we intended it to do.

We were able to simulate faults in a system and receive text alerts on our

phone.

>  For future production and development, we recommend using a standard

three pin High water alarm so that it connects properly to the PumpAlarm
box. For the purpose of the project, the | m box was programmed to
simulate a Fault in Treatment Tank or Dose Tank, instead of alerts for each
individual component.

Dose timer worked as we intended it to. The dose timer was very easy to program

and very accurate compared to current timers being used.
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Gantt Chart Overview

4 Completed

> Proposal 05/Sep/19-17/0ct/19
Talk to ECOLOGICAL Tanks about Funding  12/Sep/19-12 /Dec/19
Choose timer and pump alarm 12/Sep/19-01/0ct/19
Obtain wire schematic 02/Dec/19-09/Dec/19
Choose cellular device to receive alert 02/Dec/19-09/Dec/19
Report for Fall 05/Sep/19-12/Dec/19
Order Panel 02/Dec/19-05/Jan/20
Order Alarm 02/Dec/19-08/Jan/20
Order timer 02/Dec/19-10/Jan /20
Complete Panel 01/Jan/19-17/Feb/20

YYYYVYYYYY

Gantt Chart Overview (Cont.)

LA

% Completed

Construct control Panel 01/Jan /20-12/Feb/20
Test panel 12/Feb/20-18/Mar/20
Assemble display for Presentation 01/Jan /20-07 /May/20
Presentation Poster 01/Jan /20-07/May/20
Spring Report 01/Jan /20-16/May/20
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Assembly

Christian Guffey
May 6, 2020

ENT 498 Reflective Essay

The ENT 497-498 class has been an eye opener for me. Playing the role of a project
manager and advisor, | have faced some challenges and learned many valuable
lessons for the future. The whole concept of a senior capstone is as close to real world
challenges as a college course may get and from the beginning of this project it quickly
became overwhelming. Being the advisor of this project, | quickly came face to face with
challenges such as coming up with a project that had a real world purpose, delegating
tasks to each group member, and observing each group members strength and
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weaknesses to help with completing various tasks for our research, project design, and
assembling the prototype.

This project started with just my team members Brian, Cameron and | coming up with a
product to design based on both of our knowledge and experience. We came up with
our control panel idea and hit the ground running from there. The design started off slow
but picked up as we gained knowledge and completed our research. | had reached out
to a manufacturer that | have had previous work history with to help get the ball rolling.
Ecological Tanks helped point us in the right direction as well as provide us with
additional information that was vital to the design of our control panel. While | still had a
lot to learn about the configuration and functionality of these control panels, | was able
to pick it up quickly and help Brian and Cameron get up to speed.

Our project was heavy on the electrical side of engineering. | have spent a lot of time in
my college studies covering electrical circuits material. Brian and Cameron are more on
the mechanical side of engineering based on their studies. While they both have basic
electrical knowledge from some prior electrical classes | was faced with the task of
getting the team up to speed on any electrical knowledge that they may not have had. |
feel that this project mostly relied on the earlier electrical course and not so much on the
more in depth electrical course, therefore, | feel Brian and Cameron had a solid basic
understanding of the project.

The biggest change for me in this course was trying to keep tasks on schedule while
working remotely during the pandemic of COVID-19. Every step of the way it was
important to collaborate with the team to determine the material we needed to complete
and how we would tackle each task. Most of the construction of our project was
completed before the pandemic. The project construction was completed collectively as
a team. Once the construction phase was complete, we each divided and conquered
the report and powerpoint. Recognizing each member strengths and weaknesses was
key to the success of this project.

Another issue | faced was that | do not work well with teams. | personally like having
control over my own work and completing the task at hand on my own. | struggled with
the urge to micromanage. | have learned to trust and let other team members complete
tasks and not carry the weight of a project on my own. | have also learned that there is
more than one way to complete a task. | learned very quickly to take other team
members inputs into consideration and work collectively as a group.

Lastly, this course has also taught me the importance of engineering ethics.

Engineering ethics played a large role in the design of our project. The design of this
project was based around similar ideas of other existing control panels. In this project
we proposed to take a basic control panel that is currently in use and replace some of
the components with more updated and technological advanced components. Knowing
this, we had to make sure we were giving credit to each source that we were getting
ideas from. Another ethical portion of this project was making sure that our scope would
benefit a customer. The whole purpose of this project was to design a panel that is more
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beneficial for an installer/ service provider and more cost effective for a homeowner. We
didn’t want to design something that would cost a homeowner more money in the long
run. The proposal of this panel is based around saving service providers time and
money when installing and servicing, as well as saving a homeowner money in the long
run.

Overall, throughout the course of the project | feel as though | gained a lot as a leader. |
feel | was a lot stronger of a leader for my team and was more successful as well than
in the previous semester. From helping my teams to understand the scope of the project
while ensuring each member was understanding the logic behind each aspect,
distributing tasks evenly so that due dates were met and each person had equal
contribution, and making sure tasks were fully completed, | learned how to work with
people of different work ethics and to make the most out of each members skills. |
strongly feel that collectively as a team, we were able to successfully put our heads
together and design and build a fully functional panel that could be used in a real-world
application. The panel not only was fully functional but was also cost effective and more
user friendly for both homeowners and service providers.

Brian Meermans
Professor Drigel
Senior Design

May 7, 2020

Reflective essay
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Senior design has definitely opened my eyes and helped structure how much work goes
into making a quality project happen in a timely manner. Project management class helped lay
the groundwork to completing this project. Our project with ecological tanks was less of a
mechanical engineering project and more of an electrical engineering project. This was a little
out of my comfort zone because | didn't really have the knowledge of electrical outside of my dc
cerects class and my 191 physics class, but with engineering | have learned to be used to being
out of my comfort zone and kinda like the feeling | get from it. This class made me think critically
to evaluate a problem and find a solution with my knowledge from my past engineering courses
taken at Miami. Most engineering classes have complex problems but do not have these open
ended problems and give use to work on real work problems. This was really exciting to do.
With most classes they are just a small part of a problem to understand the concept and
understand the material. But this class brings it all together.

My Team members are Christian Guffey and Cameron Calhoun, We completed the task
at hand with minor hiccups. As a whole | think we did a great job. The general skills of
computers, theory, and electronics were very good with this group. We all had good knowledge
on most but if we were confused or stuck we had a great company to help us with questions.

Christian was a great partner; he was our project manager and was our main connection
to ecological tanks. He was a very reliable team member and didn't have to be asked or
reminded to do his work. Christian and | worked very well together and made great progress on
the project working together. His background knowledge of the project while working in the field
with it was vital to how smooth this project went and was completed for this first semester of 497
and will be an easy transition to 498 in the spring. Christian did quality work and in a timely

manner.
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Cameron Calhoun was the second group member. Cameron did a better job this
semester keeping up with the journals and worked on the presentation poster for the extra
credit. He was more responsive this semester than last asking questions when he wasn't sure

on things.

Cameron Calhoun
ENT 498 Senior Design Reflective Essay

Professor Gary Drigel

ENT 498 Senior Design was a positive learning experience for me. This course makes you use
your entire collection of knowledge gained throughout your time in the Engineering program.

Students are required to use calculations for design, establish communication between group
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members and their professor, manage time to have their project completed before their deadline,
and also be ready and able to present their project to an audience of their peers. The way this
course is setup and executed is a good way for students to culminate everything they have
learned as engineers and put it all into practice. Most of the paperwork was completed in ENT
497 such as our proposal, funding, and the beginning of our project report; so ENT 498 was
more focused on acquiring all of our parts, assembling our control panel, and testing our panel to

make sure all the components were working properly.

Before we acquired our parts to build the panel, we spent hours looking at wiring
schematics and finding out the best way to wire our panel so that it could function as we needed
it to. Having some experience in circuits and reading schematics helped with this task
tremendously. During winter break we were able to acquire almost all the parts needed to
assemble our panel so as soon as spring semester began, we were ready to build our panel. We
were able to get our panel wired without any real problems to the system. This was a big step for
us because with a properly working panel we could then incorporate the new components into
the system. We did not have to solder any connections inside of our panel but that would not
have been a difficult task thanks to our experience in labs throughout the curriculum. We then
programmed our timer and pumpalarm to test the panel and make sure it was working to our
specifications. I was personally in charge of programming the timer which was simple due to the
ease of use and LED display on the timer itself. The technical side of this senior design course
definitely helped polish my skills as an engineer before going into the industry. [ am a firm
believer that having that technical experience will help not only me, but all students get ahead in

the field.

Working in a group can sometimes be difficult and stressful but I think my groupmates
and I were able to work well together and make sure we were making progress with every area of
the project. We started a group message thread at the beginning of the year for ENT 497, so we
kept that same group message thread for ENT 498. This let us keep in constant contact with one
another and let each other know when we could meet as a group or even when we were working

on the project. We did not have any character clashes within our group that made it hard for us to
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communicate or work together which is huge in a group project. I feel like we were all able to
get along and find some things in common with each other. We met as a group outside of the
classroom a few times but with our google shared drive documents and message thread we only
needed to meet when physically working on the panel. Since we had already purchased a poster
for senior presentations, we decided that it would not hurt to go ahead and finish our visual aid

for this project for extra credit.

Learning how to manage time and multiple different tasks while undergoing a project like this
was very beneficial. Since this project was so labor intensive there would be no way to get it
done without some sort of schedule or Gantt Chart to let you know if your project is on schedule.
In this course we had to give weekly updates to Professor Drigel to let him know where we were
in our project builds. This is the same thing we would do in the field but in that case, we would
be reporting to some sort of boss or supervisor. I feel like my group was able to follow our Gantt

Chart and stay on top of our timelines to get everything done in a timely manner.

The end of the year was a little different as far as time management due to the COVID-19
Pandemic that occurred during the spring semester. A stay at home order was passed by the
governor of Ohio cancelling pretty much all school activities. Due to this we were unable to meet
with our class and professor during this time and were forced to find new forms of
communication with one another. We spent the last half of the semester meeting with our
professor using Webex conferencing that was setup once a week. Luckily, we had already
assembled and tested our panel before the virus so all we really needed to finish was our final
presentation and our final poster. This pandemic was very inconvenient for the end of our
semester because it actually cancelled our senior presentation day and we had to then use google
meet to record our presentations and turn them in. It was different recording our presentation
instead of actually presenting it because I was in my bedroom while trying to record and I was
not used to presenting in that environment. Figuring out how to work and record our presentation
with google meet was kind of troubling at first but we were able to figure it out and get our

presentation recorded. ENT 498 was a completely positive experience for me and I would
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definitely recommend that every engineering student at Miami pass through this course to test

and polish their skills before being released into the world.
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