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wo paths to energy efficiency

N

#® Capital improvements - new efficient chiller, VSDs,
new building automation system

# Better building operations — on-going program that
maximizes the energy performance of your existing
plant and equipment

# Which path should you take?
= Both.

#® Today you get a preview of some tools that will help
you with the 2"d path.
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First and few facts about SBW

N

# |n business since 1990, located in Bellevue WA

#® Serve commercial/industrial end users directly or
through programs offered by energy/water utilities

# We do: Audits, M&V and program operations
# We don’t: sell design services or equipment

#® Supported NEEA for last four years in the
development of tools and services for better building
operations
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New tools from BetterBricks

L

# BetterBricks.com going thru a major upgrade

#® Entirely new section will support Better
Building Operations

#® Designed to aid both owners/operators and
service providers

# Advice on best management practices

# Technical tools for best practice operations
and maintenance
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An important tool: Master Problem List

N

L

# Organized by system and symptom

# Currently list contains 68 symptoms each
related to one or more of 11 systems, e.g.,
chillers, cooling towers or air distribution

# A Symptom points to the possibility of an
energy performance problem

#® Symptoms could be observed by building
operators or a contractor responsible for
operations and maintenance
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Diagnostic guide for top 15 symptoms

N

L

#® Step-by-step diagnostic guidance for the most
frequently occurring symptoms

# Hirst you apply your five senses, conduct targeted
and specific inspections to narrow the list of possible
problems

# Next you take full advantage of your DDC system to
confirm the problem and when it is fixed to confirm
the fix

#® Here are three examples from the Master Problem
List
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Example 1: Heating water boiler
operating with OSAT above 60 degrees

N

#® How it wastes energy

= Heating water is required to reheat the supply
air that has already been mechanically cooled

= Energy is also wasted through standby losses
for the entire heating distribution system.

m These losses can also contribute to the total
building cooling load
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Example 1: Possible problems
Type Description

Explanation Process load is connected to the system, i.e. domestic
water heater

Explanation Seals in distribution piping require hot water circulation to
keep from leaking

Problem OSAT lockout not programmed or active

Problem OSAT lockout overridden by operator to overcome heating
problem in a HVAC zone

Problem OSAT sensor miscalibrated or improperly located

Problem OSAT sensor could be a shared point from another DDC
controller and communication was lost between

Problem Possible frozen or burned contacts in boiler control panel

control relays.
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Example 1: One of the diagnostic steps

N

L

#® Inspect the heating water supply
temperature probe for correct calibration

and

Installation.

# If the probe is not located fully in the water
stream it will provide depressed

tem
the
tem
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peratures to the DDC system, forcing
noilers to increase the supply water

perature.
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Example 1. Confirming the problem

N
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Example 1. Confirming the solution

L
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Example 1. An actual case

N

L

#® Where did it happen: 45,000SF Office
building on a military base.

# What did it take to fix the problem:
Rebalance of the HVAC system terminal
units. Several internal zones were being
subcooled due to high minimum CFM,
reprogrammed by the operator in
response to dead air complaints.

# How much was saved: 34,000kWh and 550
therms per year.
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Example 2: Chiller operating while
OSAT is low

L

#® Energy is wasted operating the chilled
water system when airside economizers
can be used for free cooling.

# This also reduces the life span of all
operating equipment.

# Low loads on chillers can also cause
refrigerant “slugging” within a chiller,
which can ruin it, resulting in large repair
charges.
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Example 2: Possible problems

Type Description

Explanation A small process load (server room, etc) is connected to
the system and requires a low chilled water temperature

Explanation Lack of airside economizers

Explanation HVAC system is a medium temperature system with a
low (45 degree) SAT.

Problem OSAT sensor miscalibrated or improperly located. OSAT
sensor could be a shared point from another DDC
controller and communication was lost between
controllers

Problem Economizer malfunction

Problem Lockout setpoint is not provided, overridden, or reset
artifically low.
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Example 2: One of the diagnostic steps

N

L

#® Inspect the AHU mixing box and
economizer dampers.

#® Have the economizer dampers cycled via
the DDC system, or manually alter the
OSAT sensor using warm and cold rags.

#® Verify that the dampers cycle at the
correct temperatures.
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Example 2: Confirming the problem

N

L
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Example 2: Confirming the solution

N
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Example 2: An actual case

N

L

#® Where did it happen: 140,000SF
downtown high-rise office building.

# What did it take to solve the problem:
Replace the damper actuators and linkage.

# How much was saved:480,000kWh.
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Example 3: MAT near OSAT while
system in heating mode

# If the system is working properly, the MAT
should normally be closer to the RAT
(which is warmer) than to the OSAT.

# A depressed MAT as described above can
force the heating system to expend more
energy to reach the required SAT.

#® The heated air available from the return air
system is lost or wasted to the outside.
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Example 3: Possible problems

Type Description

Explanation System is controlling for humidity

Explanation Normal condition during periods of low system air flow

Explanation Normal condition if the system has a high percentage of
OSA as part of the design

Problem SAT setpoints are overridden

Problem Miscalibrated or improperly located MAT sensor.

Problem Failed damper or actuator

Problem Stratified air in the mixed air plenum

Problem Return airpath is restricted by a mechanical or fire
damper being closed

Problem Return air fan is not on or not operating at expected
conditions

Problem Building is under negative pressure due to excessive
exhaust or stack effect

Problem Building is under positive pressure due to failed AHU
return fan
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Example 3: Diagnostic steps

N

L

Inspect the dampers and their operators
when the condition occurs.

Cycle the dampers via the DDC system
and make sure they are responding
properly and do not bind.
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