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Remote Diagnostics Guide

Overview of Benefits, Technologies, Best Practices, and Evaluation Criteria for Multi-Site Facility Managers Overseeing
Commercial HVAC Programs

How to Use This Guide

This guide helps multi-site facility managers understand what remote diagnostics actually deliver, how the technology
works in practical terms, and how to evaluate whether a service partner's monitoring capability is genuinely useful for
portfolio-level oversight. Use Part 1 to understand the technology and its operational benefits. Use Part 2 to evaluate a
current or prospective service partner's remote diagnostics capability. Use Part 3 to establish the program standards
that make monitoring data actionable across your portfolio.

PART 1: WHAT REMOTE DIAGNOSTICS ARE AND WHAT THEY DELIVER

The Three Technology Layers

Remote diagnostics in commercial HVAC service is built on three layers that work together. Understanding each layer
helps facility managers evaluate what a service partner's monitoring program actually includes versus what it claims
to include.

Layer 1 - loT Sensors
loT stands for Internet of Things - a term for physical devices equipped with sensors and wireless connectivity that
collect and transmit data continuously. In a commercial HVAC context, loT sensors attach to or integrate with
equipment and measure operating variables in real time without requiring a technician to be present.

What loT Sensors Measure What That Measurement Reveals

Supply and return air Whether the system is achieving adequate heat transfer and delivering conditioned

temperatures air at the correct temperature

Refrigerant suction and Refrigerant charge status, condenser performance, and compressor operating

discharge pressures conditions

Motor current draw Whether compressor and fan motors are operating within design parameters or

(amperage) drawing excess current indicating stress or developing failure

Runtime patterns Whether the system is cycling normally, running continuously without achieving
setpoint, or short-cycling - each pattern indicating different conditions

Fault codes Equipment-generated error signals that indicate specific operational problems

Energy consumption Whether the system is consuming electricity at expected levels or running above

baseline indicating inefficiency
Airflow rates (where sensors =~ Whether adequate conditioned air is reaching occupied spaces
are installed)

Layer 2 - Cloud-Based Monitoring Platform
The cloud platform receives the continuous data stream from the sensors, stores it, applies analytical rules to it, and
makes it accessible through a dashboard. Cloud refers to software and storage hosted on remote servers accessible
via the internet rather than on local computers or equipment. The platform's analytical capability determines how
useful the raw data is - a platform that simply displays sensor readings requires human interpretation of every data
point, while a platform with well-designed rules and algorithms surfaces developing conditions as alerts before they
require human review.
What a well-designed monitoring platform does:

e Establishes expected operating baselines for each piece of equipment under varying conditions

e Flagsreadings that fall outside expected ranges as alerts requiring review

e Distinguishes between transient anomalies and sustained developing conditions

e Maintains historical operating records that enable trend analysis

e Generates reports showing equipment performance over time

e Makes data accessible to both service partner and facility manager teams
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Layer 3 - Remote Diagnostics Capability
Remote diagnostics is the operational practice built on the sensor data and platform - the ability of a technically
qualified technician or service coordinator to review equipment operating data, interpret what it indicates, and make
an informed service decision without traveling to the location. Remote diagnostics is not autonomous - it requires
qualified people to interpret the data - but it gives those people a detailed, current picture of equipment condition that
was previously only available during a physical visit.
What remote diagnostics enables:

e Assessment of whether an alert reflects a developing failure, a transient condition, or normal operation

e Pre-visit review of equipment operating history before dispatch

e Identification of developing conditions before they trigger location complaints or fault alerts

e Informed dispatch decisions that match the right technician, parts, and tools to the confirmed issue

e \Verification after a repair that the corrective action actually resolved the underlying condition

PART 2: THE OPERATIONAL BENEFITS - WHAT REMOTE DIAGNOSTICS ACTUALLY CHANGES

Benefit 1: Truck Roll Reduction

Atruck roll - dispatching a technician to a location - is expensive in direct costs and in the opportunity cost of
technician time that could be applied to productive work. Remote diagnostics reduces unnecessary truck rolls in two
specific ways.

e Triage before dispatch: When an alert is generated or a location reports a comfort issue, remote review of
monitoring data allows a service coordinator to assess the situation before dispatching. Conditions that are
transient, minor, or resolvable through remote adjustment do not require a truck roll. Only conditions
confirmed to require on-site intervention generate a dispatch.

e  Prepare-completely-dispatch-once: When dispatch is required, pre-visit review of monitoring data allows the
technician to travel with the right parts, tools, and understanding of the issue. First-time fix rates improve.
Return visits decline. Total labor hours per resolved issue decrease.

Service Model Truck Roll Pattern Cost Impact
Reactive - no Every alert or complaint triggers dispatch regardless of Maximum truck roll frequency.
remote diagnostics severity. Technician arrives to diagnose. Return visit if High emergency service
parts are wrong or problem is more complex than premiums. High return visit rate.
expected.
Remote diagnostics = Alerts reviewed remotely before dispatch decision. Reduced truck roll frequency.
- triage before Non-urgent or transient conditions managed without Lower emergency service
dispatch truck roll. Urgent conditions dispatched with full premiums. Higher first-time fix
preparation. rate.
Continuous Developing conditions identified before they produce Minimum emergency dispatches.
monitoring - alerts or complaints. Service scheduled proactively Planned service replaces
proactive during planned maintenance windows. reactive response.

Benefit 2: Improved SLA Performance
Service Level Agreements define the response time and resolution standards that service vendors are held to. Remote
diagnostics improves SLA performance in two ways.

e Proactive service reduces SLA events: When developing conditions are identified and addressed before they
produce failures, the emergency response situations that are most SLA-challenging are replaced by planned
maintenance visits. A portfolio that reduces emergency call frequency through proactive monitoring is a
portfolio where SLA compliance becomes less about crisis management and more about consistent
execution.

e  Monitoring data makes SLA accountability more precise: The continuous operating record documents what
equipment was doing before, during, and after every service event. This makes it possible to verify whether a
diagnosis was accurate, whether a repair resolved the underlying condition, and whether a recurring problem
reflects a genuine equipment issue or a service quality gap.
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Benefit 3: Developing Condition Detection

Periodic maintenance visits produce a point-in-time snapshot of equipment condition. Continuous monitoring
produces a record of how equipment behaves over time - capturing conditions that develop between visits and would
not be visible during a scheduled inspection.

Condition Type Detectable by Periodic Detectable by Continuous
Visit Monitoring
Active failure on the day of inspection Yes Yes - plus trend data showing how it
developed
Condition that develops and stabilizes before = No Yes
inspection
Gradual efficiency decline below complaint No Yes - as deviation from baseline
threshold
Intermittent fault that does not occur during No Yes - fault history recorded
inspection
Normal equipment that triggers a complaint Partly Yes - operating data confirms normal
behavior
Cross-location performance comparison No Yes - portfolio-wide baseline

comparison

Benefit 4: Portfolio-Level Visibility
For multi-site facility managers, the most operationally significant benefit of continuous monitoring is portfolio-level
visibility - the ability to see how every piece of equipment across every location is performing from a single platform
rather than through the fragmented picture that periodic service reports provide.
Portfolio-level visibility enables:
e I|dentification of which locations have developing conditions before they generate complaints or failures
e Comparison of similar equipment across locations to identify outliers in performance or energy consumption
e Capital planning decisions grounded in actual operating data rather than calendar-based age assumptions
e Service vendor accountability based on documented equipment outcomes rather than service activity
records
e Budget forecasting based on known equipment condition trends rather than historical invoice averages

PART 3: PROGRAM STANDARDS FOR MULTI-SITE REMOTE DIAGNOSTICS

Use this section to establish the operating standards for a remote diagnostics program across your portfolio. Share
relevant sections with service partners as part of the program requirements discussion.

Minimum Data Coverage Standards

O AW HVAC units at all locations included in monitoring coverage - no gaps by location or unit type

(1 Core parameter set confirmed monitored at every unit: supply air temperature, return air temperature, compressor
amperage, runtime, and fault codes at minimum

(1 Refrigerant circuit monitoring confirmed where sensor installation is compatible with equipment

[0 Data transmission frequency confirmed - continuous or near-continuous, not periodic batch uploads

[ Historical data retention confirmed - minimum two years to enable seasonal trend comparison

Facility Manager Access Standards

U Facility manager team has direct platform access with individual login credentials

[0 Dashboard view covers all locations and all units in the portfolio from a single login

[0 Unit-level operating data accessible - not just location-level or portfolio-level summary

I Alert history accessible and searchable by location, unit, date, and alert type

(1 Service event history linked to monitoring data - alerts connected to work orders connected to repair outcomes

1 Reporting scheduled and automated - not requiring manual request for each report

Triage Protocol Standards

I Service partner confirms remote data review occurs before every dispatch decision

(I Service partner provides metric on percentage of alerts resolved without truck roll - baseline established at program
start
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I Non-urgent developing conditions have defined scheduling protocol - not defaulting to either emergency dispatch
or indefinite deferral

I Pre-visit data review confirmed as standard technician protocol before every service visit

1 Post-repair monitoring review confirmed - operating data reviewed after repair to confirm resolution

Reporting Standards

I Monthly equipment health summary received covering all locations - alert frequency, response outcomes,
equipment condition ratings

[0 Quarterly trend report received - equipment performance trends, energy consumption by location, developing
conditions flagged

0 Annual portfolio condition assessment received - equipment lifecycle status, capital planning recommendations
supported by monitoring data, year-over-year performance comparison

[0 Ad hoc reporting capability confirmed - facility manager can request specific data pulls as needed

PART 5: PORTFOLIO MONITORING STATUS TRACKER

Use this tracker to document monitoring coverage and program status across all locations. Add rows as needed.

Location @ Sector Units Core Facility Triage First Report Program

Monitored Parameters Manager Protocol Received Status
Confirmed Access Confirmed

OALCO OYes[Partial [OYesNo OYes[INo OYes[INo [ Active O
Partial O ONo Setup I
None Pending
oAlLd OYesOPartial OYesONo | OYesINo OYesONo | OActive
Partial O ONo Setup I
None Pending
OALCO OYes[Partial [OYesNo OYes[INo OYes[INo [ Active O
Partial O ONo Setup O
None Pending
OALCO OYes[Partial [OYesNo OYes[INo OYes[INo [ Active O
Partial O ONo Setup I
None Pending
oAlLd OYesOPartial OYesONo | OYesINo OYesONo | OActive
Partial O ONo Setup I
None Pending
OALCO OYes[Partial [OYesINo OYes[INo OYes[INo [ Active O
Partial O ONo Setup O
None Pending
OALCO OYes[Partial [OYesNo OYes[INo OYes[INo [ Active O
Partial O ONo Setup I
None Pending
oAlLd OYesOPartial OYesONo | OYesINo OYesONo | OActive
Partial O ONo Setup I
None Pending

Portfolio Monitoring Summary

Metric Count Percentage
Total locations in portfolio

Locations with full monitoring coverage - all units %
Locations with partial monitoring coverage %
Locations with no monitoring coverage %
Locations with facility manager platform access confirmed %
Locations with triage protocol confirmed %
Locations with program fully active %
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PART 5: QUICK REFERENCE - REMOTE DIAGNOSTICS TERMINOLOGY
Use this reference when evaluating service partner proposals or platform documentation.

Term

loT (Internet of Things)

Cloud platform
Remote diagnostics
Fault code
Baseline

Alert/ alarm

Triage

Truckroll
First-time fix rate
SLA (Service Level
Agreement)
Predictive
maintenance
Condition-based
dispatch

Plain Language Definition

Network of physical devices with sensors and wireless connectivity that collect and
transmit data continuously

Software and data storage hosted on remote servers and accessible via internet from any
device

The ability to assess equipment condition using sensor data without being physically
present at the location

An equipment-generated error code indicating a specific operational problem - similar to a
check engine light

The established normal operating profile for a specific piece of equipment under specific
conditions - deviations from baseline indicate developing conditions

A notification generated when a sensor reading falls outside the expected range for that
equipment

The process of assessing an alert remotely to determine severity and appropriate
response before dispatching

Dispatching a technician to a location for a service visit

The percentage of service visits that fully resolve the problem without a return visit
Contractual commitments defining response times, resolution standards, and
performance expectations for a service vendor

Using trend data from continuous monitoring to anticipate failures and schedule service
before they occur

Dispatching technicians based on confirmed equipment condition from monitoring data
rather than on calendar schedules or reactive complaints
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