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Single Family Home Annual Energy Bill

Annual Energy Bill for a typical Single Family Home is $2,060

B Heating
Cooling
Water Heating

Includes refrigerator,
B /ppliances dishwasher, clothes

washer and dryer
B Lighting

Includes telephone

and external power

adapters, consumer
Electronics electronics (computer,

TVs and DVD player),

home office equipment,

and small appliances

42% of our annual energy bill is
spent on heating and cooling

Source: Typical House Factoid Memo. Lawrence Berkeley National Laboratory. April 2013.




Central HVAC Maintenance Guidelines

“The most common HVAC problems are attributable to improper
operation due to faulty installation, poor service procedures, and
inadequate maintenance...” www.energy.gov

“An air conditioner require regular maintenance for the unit to
function effectively and efficiently throughout its years of service.”
WWW.energy.gov

“Neglecting necessary maintenance ensures a steady decline in Central
HVAC performance while energy use steadily increases.”
WWW.energy.gov

“The Central HVAC owner has no idea how well their system is
operating. Most individuals WAIT until their systems have issues
before calling a repair person.” [Quote Ron Roth, Ph.D.]



Air Conditioner Repair Costs

Refrigerant leak detection and repair: $225-$1600

AC refrigerant recharge: $160-S400

Circuit board replacement: $120-$600

Replace fuses, circuit breakers or relays: $15-$300
Thermostat replacement: $60-$250

A/C compressor repair hard start kit: $100-$250
Capacitor or contactor replacement: $90-$400

Home air compressor replacement: $1350-$1800 (**)
Evaporator coil replacement: $650-$1200
Condensing unit fan motor replacement: $100-$300
Condensate pump replacement: $90-$250

Ceiling repair/replacement due to water damage: $5,000+

Reference: www.homeadvisor.com National Averages 2017

(**) “80 percent of AC Compressor Failures are preventable...” www.aristar.com



http://www.homeadvisor.com/
http://www.aristar.com/

MCerberus® HVAC Monitoring System

Continuous monitoring of Central
HVAC Units in Residential and Roof
Top Units

Low Hardware and Installation Cost

Determines real-time operational
state of equipment via our
Backoffice Software Solution

Net Savings due to lower energy bills
as well as minimizing repair costs

Seven year plus installation history

FCC Compliant: FCC CFR 47, Part 15,
Subpart B, Class B Test




MCerberus® Application

e The Product Hardware developed is a kit that can be installed on any
Central HVAC system (residential and/or rooftop unit)

e Microprocessor w/ WiFi capabilities
e Two temperature sensors + optional room temp sensor
e One current probe for blower fan

e One water sensor w/ optional dual water sensor capability

e Harness connection for 24VAC power input + connections to thermostat
signal wires. Includes isolation circuitry that handles thermostat control
relays with high leakage current

e Optional delta P sensor for monitoring air filter quality

e The Product Hardware Unit takes a measurement every one minute
and transmit the data to our server

e The Product Software Backoffice application analyzes the data and
determines the current state of the equipment

e The data is evaluated with respect to established “rules” which
determine the Operational State of the Central HVAC System

e Hardware based WatchDOG system ensures that monitoring system is
running and will power cycle the system when and if necessary



FCC CFR 47, Part 15, Subpart B, Class B Test

Characterization Scan: 30 MHz to 1000 MHz - Vertical

f CERTIFICATE OF TEST

N‘\nw% Roth Technologies, LL.C

50 60 200

Level in dBpvim

14111 Bluff Grove Drive
San Antonio, Texas 78216 USA

Fraguency in HZ

Characterization Scan: 30 MHz to 1000 MHz - Horizontal
Product Name: MCesherus® Condition Monitoring

Model(s): MCB414%
*Denotes acual model tested as worsi-case representanive of product family
hat imcluder MCB-474, MCB-1XX, MCB-2XX, MCB430X,
MCB-53, MCB-8X, and MCB-930, where 30C represents
VArIONS SENSOr INPUES (TemDerature, current, efc).

Leval in dBLV/m

Report No(s).: F2LQS&729-R1-01E

Freguency in Hz

The above-listed product(s] were tested and found ro comply wirh the following standard(s)*:

Standard: Federal Register CFR 47, Part 15, subpact B, Class B
Characterization Scan: 1 GHz to 3 GHz — Vertical

Standard: ICES-003, Issue 7:2020, Clasz B
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*This Cerrificare is based on rbe evaluarion gf a represensavive sample(s) of 7be above-menrioned produc(s) on a volwmary basis. This iz o confirm rhar rbe wemed
sammpie(s) were tested 1o all or peart gf the standard(s) fived berein, av detailed in the atplioable test report(s). It does wor imply the assessment gf the production gf the
prodict or approval of the mansfacturing process or facility. The holder is antborized 70 wre the Cartificate to provide svidence of conformizy as detailed above with the
authorizy of F2 Labs.

F2 Labs - Maryland F2 Labs - Ohio, F2 Labs - Indiasa
26501 Ridee Rd 16740 Petecs R 8583 Zionsville Rd

Damasens, MD 20872 Middlefield, OH 44062 Indianapolis, TN 46268
(301) 253-4500 [440) 632-5541 (BTT) 405-1580




MCerberus® HVAC Monitoring Schematic

We control the whole interface including the backoffice software
and server. We are capable of updating our system to support
customers API requirements.




Complete Installation Method

1 MCerberus® Monitoring Box
2 Blower Fan Current Probe

3 Inlet & Outlet Duct
Temperature Sensors

4  Drainline monitoring water sensor
5 Auxillary Drain Pan Water
Detection Sensor (Electrode)

6 Auxillary Drain Pan Water
Detection Sensor (Float Switch)

Air In & Out
Delta P Monitoring of Air Filter

P - 9 Water Sensor Connection




Thermostat Signal Connections

24VAC power
Typical | Signal to turn on cooling
HVAC = ' Signal to turn on heat

Control . | A o ;
Board s v G Signal to turn on fan

24VAC common

PIN A
RED WIRE
24VAC POWER

PIN B
WHITE WIRE
THERMOSTAT
HEAT SIGNAL

PINC
YELLOW WIRE
THERMOSTAT
COOL SIGNAL

PIND
BLACK WIRE
COMMON




Simple Homeowner Installation Method

No need to open the unit — all connections external

1 MCerberus® Monitoring Box

2 Inlet & Qutlet Duct
Temperature Sensors

3 Auxillary Drain Pan Water
Detection Sensor (Electrode)

4 Air In & Out

5 Delta P port - detects unit ON
state

6 Water Sensor Connection
7 120VAC Outlet
8 120VAC to 24VAC transformer




Installation of Hardware

e Configure WiFi in a convenient location

e Install Inlet and Outlet Temp Sensors (optional
Room Temp Sensor)

e Install Water Sensor

e Connect Current Clamp to Power to Air Handler
Blower Fan

e Install optional delta P connections across air filter
e Connect Power and Thermostat Control Signals

e Turn system on — ensure that all signals are proper

e Our estimate for installation is 30 minutes not
including transportation time for a well trained
(seasoned) installer




MCerberus® Part Numbers

e MCB-410

https://www.youtube.com/watch?v=1
qcv2xgFRaM

e MCB-414: Includes delta P capability

https://www.youtube.com/watch?v=Ni
14HXxJ6GIE



Back Office Software Package

MCerberus® V8.7.0 ADMIN MODE

Database Reports Profile Rise Time Admin QR Code Graphs Clean400 Clean500 dP Config Quit

STATUS

'AITING: Please select an option from the Drop Down Menus

UNIT INFORMATION

Unit Identifier [RothSTdPUnit s
Unit MACID [84:F3:EB:BDB6:18  ExpDate
Zip Code ’732157 Phone
Email Address ’7 r

WS Identifier |RothSTdPUnit  Minutes

CONFIGURATION

Sensors |Normal | Analysis ( AC (" HEAT & AUuTO
AC Filter Time |4 minutes ~ | Heater |4 minutes -
TZ |CST (Central Standarc ~ | Chart |delta T/Heat Rise -
ON Mode |Fan Mode - 250 (I/Imax)*1024

UNIT ADDRESS

'84:F3:EB:BD:B6:18 [ Roth 5T dP Unit, ]

ANALYSIS PERIOD
MCBA404 003135 Today/Yesterday - r ’7 r
1/31/2099 Run/Total Time 592 /1,865 minutes

g
’7 ACON % HVAC run and total measurement time

Ota easure|
AVG Delta T 185 degF

Min/Max Delta T 16.5/21.9 degF
57,684 1 Avg Cycle Time 19.7 minutes

Active ¥ HVAC variation 30.5 percent
Compressor [ dP Filter Quality 100.0 percent

i -58.6
Local Limits [v MAElSieRal dem
HEALTH DETAILS
Boiler Mode [ HEGHeaRR
WtrSensor v Graph Inlet and Qutlet Temps -

Inlet and Outlet Temp Across the Evaporator Coil

Windows and MAC Windows
emulator mode

AC and Heater Analysis Modes

Computes delta T, Inlet/Outlet
Temp, Run Time, and ON/OFF
Cycles over the Selected
Analysis Period

Optional Learning Algorithm
used to detect expected run
times as a function of outdoor
temperature

Optional delta P sensor output
used to detect filter quality

Monitoring Status Indicators
provides summary



USA Patents Granted

Continuous Monitoring for Early Failure Detection in Climate
Control System, US 11320164 - Issued May 3, 2022

Continuous Monitoring System for Early Failure Detection in
HVAC Systems, US 11248817 - Issued Feb 15, 2022

HVAC Monitoring Hardware, US D936492 - Issued Nov 23,
2021

Drain pan mountable water sensorDrain pan mountable water
sensor. US D907175 - Issued Jan 5, 2021

Water Proof Water Sensor, US D898598 - Issued Oct 13, 2020
Fluid Dispensing System, US D869604S1 - Issued Dec 10, 2019



HVAC Health Monitoring

33 HVAC UNIT FAULT STATUS
EXIT

STATUS BAR
AITING: The following is a summary of the HVAC status. Please review - select EXIT when complete

FAULT DESCRIPTION RESULT |HVAC FAULT CONDITION
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Mobile Applications

e The MCerberus® HVAC Monitoring Application provides Daily Statistics
regarding the state of their HVAC System being monitored by the MCB-4XX

HVAC Monitoring Hardware.
e The application provides Delta T, Daily Run Times, ON/OFF Cycle Summary,
Cycle Run Time Summary, and the Overall Operating Summary for their
unit.
e The application also provides the status of the water detection sensor if
the unit installed included one.




CONTACT INFORMATION

RT Automation
Website: www.mHVACmonitor.com
Email: sales@mcerberus.com



