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The Current Perception of Service
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The Technology Edge — Making the Future Service Possible and Affordable
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If you knew your chiller is going to fail

And could identify the reason
in real time

What problems would you solve?
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If you knew your peace or equipment became less efficient

And could identify the reason

What will You do?

Chart 1: Impacts of Heat Exchanger Fouling on Chiller Performance
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Connected Services — 24/7 365 Days a Year Monitoring, Analyzing and Service from Anywhere

v' Connected services enable service transformation from traditional reactive time based maintenance
to predictive Condition Based Maintenance, allow you to track and monitor HVAC equipment system
performance in real time and to take preventive and corrective actions remotely.
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Connected Services — ASHRAE Guidelines for analytical machine health monitoring

v' Connected Maintenance — FDD SAMPLE Based on ASHRAE RP-1043 and ASHRAE GL-36

. Reduced condenser water flow (F1)
. Reduced evaporator water flow (F2)
Refrigerant Leak (F3)

Refrigerant Overcharge (F4)
Excess Oil (F5)
Condenser Fouling (F6)
Non-condensables in Refrigerant (F7)
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Details of the severity levels for seven typical chiller faults (from F1 to F7), re-
ported by ASHRAE project number 1043-rp.

Type  Severity Level 1 Severity Level 2 Severity Level 3 Severity Level 4

F1 10% reduced in 20% reduced in 30% reduced in 40% reduced in
flow flow flow flow

F2 10% reduced in 20% reduced in 30% reduced in 40% reduced in
flow flow flow flow

F3 10% reduced in 20% reduced in 30% reduced in 40% reduced in
charge charge charge charge

F4 10% increased 20% increased 30% increased 40% increased
in charge in charge in charge in charge

F5 14% increased 32% increased 50% increased 68% increased
in charge in charge in charge in charge

Fe6 12% reduced in 20% reduced in 30% reduced in 45% reduced in
tubes tubes tubes tubes

F7 1% by volume 2% by volume 3% by volume 5% by volume
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Connected Services — Converting the Data to Knowledge and Action

v/ Data Storage & Data Analysis of the Monitoring Data [ SSuG—"

Synoptics

Visualize the synoptic of the installation
in real time, the status of each
component, the temperatures,
pressures, flows, operating mode, ...

@r,....
@ Trends
Visualize the predefined trends e \
or design your own trends i e [ |
temperatures, pressures, modes, ' SS——t— P
(femp P =
status,...) -
@ Events (real time and archives) TN
Visualize the list of events | e~




Connected Services — Remote Support

v" Remote Support — Make the Experts supporting your facility




Connected Services — Enhance Diagnostic Capability

v' On-Site Maintenance

OAT=3 1 Deg 1103 | Compressor AHigh pressure switch protection
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31 14:49:50 5042 5.12 6484 121132 3041
14:49:55 5053 5.15 64.84 1216.01 30.39
& 14:50:00 5053 5.15 64.84 1214.31 30.43
21 —~ ALARM T T —T oree 504
\ 14:50-15 5054 518 64.84 1213.37 30.32
14:50:20 50.76 52 64.84 122095 1.3
11 14:50:25 5119 5.25 65.07 1261.36 -3.98
—— 14:50:30 5418 5.31 65.76 13305 567
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Connected Services — Dynamic Optimization

v" Advanced Set point Optimization to reduce energy consumption

Energy Use vs Chilled Water Supply Temperature

Optimum

= Chiller

Energy Use

= Pumps

= System

42 43 44 45 45 47 48 4% 50 51 532 33 54 55 56 57 58 3% 80 81 B2 83 64

Chilled Water Supply Temperature (°F)
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Connected Services — Health monitoring to predict failures

v’ Predictive Vibration Analyses System

SITUATION: Vibration monitoring is used to diagnose the condition of equipment and allow service personnel to take
corrective action before major damage occurs. Service technicians and owners often need to know what an acceptable

level of vibration is.

Health Status @

Schedule the recommended activities in the next quarter and monitor the machine frequently

until repaired.

Faults Detected (1) Supporting Evidence (1)

Alarm | Bearing wear - Motor
Bearing 1, 2

Possible Cause

- Improper or contaminated lubrication.
- Improper assembly.

- Overload or fatigue damage.

- Improper fit/tolerances for application.

Alarm

Recommended Actions

- Inspect the motor bearings for fluting. If fluted, install grounding brushes
and/or ceramic bearings.

- During next machine overhaul confirm bearing fits are within OEM tolerances.
- Check bearings lubrication and relubricate if required.

- Replace the motor's bearings at the next most convenient opportunity.
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Connected Services — Intuitive Man Machine Interface

v' HVAC Equipment and system optimization — Energy Reports samples
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Questions?

Thanks For Your Attention !
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