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HVAC Maintenance Goals

Indoor air quality
— Improved student health and performance

Occupant comfort
- No comfort complaint calls!

Reliability
— No service interruptions and emergency repair calls!

Equipment longevity
— No unplanned equipment replacement $$$

Energy efficiency
— Low utility bills

Code compliance

Minimum life-cycle cost
— Efficient use of maintenance staff time [)

N ©2005CHPS

Indoor Air Quality & HVAC

Ventilate with outdoor air to dilute indoor pollutants
Filter air to remove particulates

Minimize sources of pollutants
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Occupant Comfort & HVAC

Temperature

Noise
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Energy Efficiency & HVAC

Operating hours

m | Operating efficiency
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HVAC Maintenance Plan

HVAC Performance Evaluation
Packaged Air Conditioning Systems
Fan Coils and Unit Ventilators

VAV Systems

Chilled Water Systems

Hot Water Systems

Air Filters

Economizers

Ducts
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M&O Volume, HVAC Systems and Equipment
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M&O Volume, HVAC Systems and Equipment

Maintenance Task Checklists
— Task

— Description
Frequency
— Evaluation
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HVAC Maintenance Plan (Guideline HV1)
Maintenance plan should include:
HVAC maintenance goals
Responsibilities
System documentation
Maintenance task list and schedule
Evaluation task list and schedule
Recordkeeping process
Maintenance system audit
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HVAC Maintenance Plan (Guideline HV1)
Important points to remember:

It's not that hard

It's worth it in the long run

It's ok to start simple
A simple plan is a lot better than no plan
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HVAC Performance Evaluation (Guideline HV2)

Evaluation subjects
— Indoor air quality

— Occupant comfort
— Noise

— Efficiency

Evaluation steps

— Establishing performance targets
— Monitoring and testing

— Evaluating

— Assigning actions
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Performance Evaluation Priorities

Indoor air quality Outdoor air ventilation rates
Comfort Space temperatures
Energy efficiency Operating hours
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Air Quality Evaluation Tasks

Define ventilation rate targets
— Cal-OSHA =5 cfm/person minimum; Title 24 = 15 cfm/person

Determine appropriate ventilation strategy
Measure outside air flow for each system
Survey occupants

Monitor fan status

Inspect ventilation air inlets

Monitor CO,

Air quality tests
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Comfort and Noise Evaluation Tasks

Record space temperatures

Facility inspection

Measure noise levels 3
Survey occupants ".1///
J
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Energy Efficiency Evaluation Tasks

Establish energy benchmarks

Record monthly utility bills

Record submetered energy consumption
Monitor total electric demand (kW)
Establish expected HVAC efficiency

Test packaged AC performance

W

Monitor chiller efficiency
Test boiler combustion efficiency

Test duct leakage

©2005 CHPS

Packaged Air Conditioning Systems (Guideline HV3)

Wall mounted or rooftop systems
are common in schools.

Exposed to outdoor elements, so
require regular maintenance.

Periodic refrigerant charge and
airflow testing
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Packaged System Problems

Refrigerant charge

Low airflow |

Cycling fans during ‘
occupied period

Fans run during
period

Simultaneous heating
and cooing. |

No outside air intake at
it =

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

Problem Frequency

Source: Small HVAC System Design Guide, CEC PIER Program, 2003
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Packaged Air Conditioning Systems (Guideline HV3)

Tasks
— Replace air filters
— Inspect and test economizers
— Check fan, belts, and bearings
Check coils and condensate drain pans
Check control settings
— Inspect acoustic isolators
— Inspect refrigerant system fittings
Maintain compressor
Check furnace operation
Check cabinet for air leaks
— Inspect piping insulation
— Inspect electrical connections
Measure supply air flow
Check refrigerant charge
— Check cooling efficiency
— Setup performance monitoring
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Fan Coils and Unit Ventilators (Guideline HV4)

Units consist of a fan and one or
two coils.

Include filters and may have
outside air economizers.
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VAV Systems (Guideline HV5)

Proper maintenance of controls
can reduce fan energy by up to
50% and provide significant cooling
and reheat energy savings.
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VAV Systems (Guideline HV5)

Tasks
— Determine appropriate control sequences
— Verify VAV box operation
— Verify fan start/stop controls
— Verify supply air static pressure control
— Verify supply air temperature control
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Chilled Water Systems (Guideline HV6)

Refer to manufacturers’ recommendations for
equipment maintenance tasks.

Monitor load and efficiency.
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Hot Water Systems (Guideline HV7)
Refer to manufacturers’
recommendations for equipment
maintenance tasks.

Monitor performance.
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Air Filters (Guideline HV8)

Recommendations:

High efficiency filtration:
— 85% or MERV 13
— Or, highest possible without
significant airflow reduction
Change filters four times a year
Turn off fan while replacing filters

Clean and wash the filter area
while the fans are off

Ensure proper fit to prevent leaks
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Air Filters (Guideline HV8)

Purpose of air filters
— Keep HVAC components clean
— Reduce concentration of particulates in indoor air

Common filter types
— Flat panel

— Pleated panel

- Bag

Two common ratings
— MERV (minimum efficiency reporting value)
— Dust spot efficiency
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Filter Rating Comparison

MERYV Rating Dust Spot Efficiency
(ASHRAE 52.2-1999) (ASHRAE 52.1-1992)
5 < 20%
6 < 20%
7 25-30 %
8 20 - 35%
9 40-45%
10 50 - 55%
11 60 — 65%
12 70 - 75%
13 80 — 90%
14 90 — 95%
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Economizers (Guideline HV9)
Large energy savings potential

High failure rate
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Economizer Actuator Types

Linkage Driven Drive Drive
Source: Small HVAC System Design Guide, CEC PIER Program, 2003
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Economizer Maintenance Tasks

Determine type of economizer and proper operation
Inspect, clean, and lubricate economizer components

Test economizer operation
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Ducts (Guideline HV10)

Keep ducts clean to avoid air
quality problems.

Save energy by sealing duct
leaks.
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End Result
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