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Water Tank Monitor
Case Study
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loTini developed a system for monitoring urban rooftop water tanks. The first version of
the system, in the field today, monitors water temperature and outside temperature. The
plug and play system includes the remote hardware, a web Dashboard for managing
sensors, and Android/Apple mobile apps. All hardware and software is developed in-
house.

The hardware was created with broader applications anticipated. The next product variant
for water tank applications will add tank level (submersible pressure sensor) and flow
measurement capability. The full array of options is listed here:

Options Dash Code
Non-Rechargeable Battery BATPRI
Rechargeable Battery BATSEC
Ext Power Input (+5V to +12V) EXTPWR
Ext 10K Thermistor (Temp Sensor) THERM
Ext 1 Wire Digital Thermometer DS18B20
Ext Leak Sensor LEAK
Ext Level Sensor LEV
Ext Flow Meter| FLOW
Ext Switch #1 (NO/NC) SW1
Ext Switch #2 (NO/NC) SW2
Accelerometer | AC
Environmental Sensor (Temp/Humid/Air Pressure/IAQ)) ES
GNSS [ GNSS
Wireless - CAT M Cell CATM
Wireless - LoRa LORA
Wireless - 900 MHz 900M
Wireless - BLE 2.4 GHz BLE
USB UART Active USB

The urban tank monitor system uses LTE CAT-M cellular connectivity running on the
AT&T network. This protocol is optimized for low power, greater range, and improved
indoor penetration compared to previous generation cell options.

The hardware can also be configured to use LoRa for wireless communications. LoRa,
an acronym for Long Range, is another newer wireless protocol that has gained
significant traction as an industry standard for sensor applications. LoRa can be
implemented as a private network, or where available, can be run on a public network
(e.g. Senet). LoRa is well matched to sensor and control applications with low data rates
and where transmissions are no more frequent than a couple minutes apart.
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LoRa systems are set up as a star network with a multitude of remote sensors connected
to each LoRa WAN gateway. For a private network, 1oTini can provide LoRa WAN
gateways configured with a LoRa WAN network server. Each LoRa WAN gateway
requires an internet connection (Ethernet) for backhaul to the cloud but one gateway can
cover a several mile radius.

If a public LoRa network is used then the LoRa WAN gateway is not needed. Sensors are
deployed and pointed to the network provider’s system.

Basic Water Tank Monitor Hardware

The urban water tank monitoring system was designed to take measurements every hour
and reports every four hours. Great effort went into optimizing the sleep current so the
battery can last about five years. For other applications, an important first step is to create
a power budget that is based on the sensors used and the measurement and reporting
frequency. Then the power source can be specified. Most applications would include an
internal rechargeable battery that can be connected to a solar panel or directly to a power
source in the +5VDC to +12VDC range.

The hardware is important but even more important is the data and alerting the user about
problems. Here, if the system wakes to make a measurement and the water temperature is
below 40 deg. F or above 90 deg. F it will immediately report an alarm condition. The
user will get a text message and an email with an alert and the alarm will be noted on the
web Dashboard and on the mobile app. The system will automatically send subsequent
alarms using a backoff approach until the alarm condition is corrected. In other words the
first alarm is immediate, and then a next alarm is one hour later, then one day, then one
week.
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The system is also bidirectional and can be customized for specific applications. The
foundation for manual control is built into the Dashboard today. Here the user can, for

example, remotely control a switch (e.g. a pump) using a RIB relay tied into the BSS-
1000.

All data is recorded. Here are examples of data display on the mobile app. And data can
be downloaded in a format that can be brought into a spreadsheet for analysis. The urban

water tank monitoring system logs a year’s worth of data that is required by building
Inspectors.
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BSS-1000 — MONITORING SYSTEM

Ruggedized, Long Battery Life, Wireless

The new BSS-1000 is a mullifunctional sensor/detector/controller galeway with
oplimized long ballery life and low-power wireless oplions.

The BSS-1000 is easy to install. No external cords or wires. No dependencies
on facilities infrastructure.

IAQ[TVOC

® Simplified single mount Air Pressure

e Long battery life co2
e Long range wireless oplions Temperature
e Remote sensor and control options Humidity
e External analog I/O options Location
e External BLE/ZigBee satellite options
Analog x3 @
4-20; 0-10 x3 g g
Andlog Inputs Remote BLE
(optional) Sensors (optional)

Why loTini?

o End-to-End System including dashboard and smartphone App.
o Ballery Oplimized for continuous remole operation.
o Text and email alarm netification to ensure actions.

o Configurable Modules to meet customer specific requirements.

M| o
i

o Easily customized to unique requirements.

The loTini remote monitoring system

» Gooéle Play
& AppStore

White Label App
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BSS-1000 — MONITORING SYSTEM

Onboard sensors: Temp, Humidity,
Alr Pressure, Indoor Air Quality, Accel.

Fower Management

I/Os & circuits for non-rechargeable &

rechorgeable baotterles. GPS LoRa 8X1262 Circuits

Cell CAT-M

Onboard Cell &
LoRA Antenna

Connector for
external antenna

MCU with 915 MHz

& 2.4 GHz wireless
capability.
CEISIM (12} 10 Terminal Block & MUX RASH SRRy
On-board Monitoring Wireless Enclosure
o Power management. o LTE-M [Cot-M) 035x45x221n
e Humigty o AT&T, Verizion o013 o0z
e Air Pressure a LoRA (private, public) e Heovy duty, polycarbonote.
o TVOC (IS0 18000- 28 compliant } o Integroted onboard antenna. a Durable, impaoet resistant.
o |AQ* measure from 1-600 o External SMA antenno optional. o Silcone rubber gosket.
o GPS**
Analog Inputs (optional} Power Mounting Options
o & 2wire Analog inputs to a Lithiurm 18Ah max bottery. o 4 corner mounting screws, or 2
madasure external elements. Estimated bottery life: 2-3 yrs, slotted wings installotions.
° 0-10VDC, 4-20 mA o (depends on duty cycle). o Weatherized for indoor, outdoor
e Optional digital inputs. Optional battery sizes. locations.

3 o Optional USB power (+5, +12v
Remote Controls (optlonal)

° inputs}
o LV Relays

o Swithes

* The BS5-1000 uses the Bosch BMESED Sensor,

wwnsiotinlcom e +1 408 373 6624 & Info@iotini.com
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L1703 Submersible Pressure
Level Transducers & Transmitters

R

Coming Soon
Flow + Temperature + Level
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