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Trane Care Service

WATER COOLED

SERIES R
INSTALLATION GUIDE
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Trane Care Services

CHILLED WATER PIPING

* PROVIDE FLEXIBLE COUPLINGS AND VIBRATION
ISOLATORS FOR THE WATER CIRCULATING PUMP
CONNECTIONS TO MINIMIZE THE TRANSMISSION
OF SOUND THROUGHOUT THE BUIDLING VIA THE
PIPING. (SEE FIGURE 2)

* [SOLATE THE CHILLED WATER PIPING FROM THE
CHILLER WITH ELASTOMERIC VIBRATION
ELIMINATORS. METAL BRAIDED ELOMINATORS
HAVE PROVEN TO BE MUCH LESS EFFECTIVE
THAN ELASTOMERIC ISOLATORS IN REDUCING
THE VIBRATION TRANSMISSION DUE TO THE
HIGHER FREQUENCIES ASSOCIATED WITH SCREW
IR ERESSS R SEEN S S e

* ISOLATE PIPE HANGERS WITH ELASTOMERIC
ISOLATORS. DO NO ALLOW THE CHILLER TO
SUPPORT THE WEIGHT OF THE CHILLED WATER
PIPING! BOTH OF THESE PRECAUTIONS WILL
MINIMIZE THE POTENTIAL FOR CAUSING
VIBRATION TRANSMISSION TO THE BUILDING.
(SEE FIGURE 2)

RTHD AND SPRING ISOLATORS RESOLUTION

1. SPRING ISOLATORS lagunalunu:undksuinson
Falaasiuuans lia: PUEBLO RTHD d:unwsSauniu
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InSovBalans
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By Technical Support and Training Department
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multiple-zone VAV systems

Finding the Right Balance for VAV Energy Savings

Figure 6. Supply-air-temperature reset based upon outdoor air temperature and

Considerations for supply-air-
temperature reset. The economizer
high-limit shutoff setpeint tempearature is
often used as the setpoint to begin SA
ternperature reset.

The amount of reset can vary as well.
Systems serving zones that require more
cooling yearround (e.g. interior
conference rooms) should limit the
amount of reset, while systems that
serve zones with a mixture of heating
and cooling typically benefit from higher
SA temperatures.

Some designers might choose to
monitor indoor space humidity levels as
well. When space humidity rises above a
specific threshold, say 60 percent RH,
the SA temperature is reset downward
to increase the dehumidification
performed by the coecling coil. Similarly,
designers may choose to monitor
outdoor dew-point temperature to limit
or disable reset during hurnid weather.
For example, when the ocutdoor air dewy-
point temperature is greater than 60°F
the SA temperature might not be
allowed to reset upward 1o avoid adding
humid air to the spaces.

The ability to automatically disable
supply-aiFtemperature reset during
humid outdoor or indoor conditions
should alleviate concerns about its
implementation negatively affecting
occupant comfort.

What do others say about
supply-air- temperature reset? The
California Energy Commission (CEC)
published the "Advanced YAV System
Guideling" in October 2003, In it,
differant SA temperature reset

VAV damper position

61

60

oF worst case zone

SA temperature sefpoint, °F

56

45 50 23

65 70 73

outdoor dry-bulb temperature, °F

methodologies were evaluated using
energy modeling. Based on the results,
they stated: "it appears that it is best to
reset the supply air temperature upwards
until the outdoor air temperature exceads
65°F or 70°F, then reduce the supply-air
temperature to [the minimum] in order to
minirmize fan energy and rely on the chiller
for cooling.” 12!

This is reinforced by earlier research from
Texas A&M University. In a study, thay
found that resetting the SA temperature
upward during mild weather (below
approximately 72°F) was optimal for a
VAV system serving a 3-story building 31,

The optimal SA temperature schedule
from the study is reproduced as Figure 7

In both cases, it was found that keeping
the SA cold (rather than resetting upward)
during warmer weather was more
efficient. The CEC guideline concludes
that "the recommended control sequence
Is to lead with supply temperature
setpoint reset in cool weather where
reheat might dominate the equation and to
keep the chillers off as long as possible,
then return to a fixed low setpoint in
warmer weather when tha chillers are
likely to be on. During reset, employ a
demand-based control that uses the
warmest supply air temperature that
satisfies all of the zones in cooling.”

Figure 7. Optimal SA temperature schedule from Texas A&M University

SAtemperature setpoint, *F

. \

20 30 40 50 60

70 80 90 100 110

outdoor dry-bulb temperature (*F)
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Engineers Update

ASHRAE's Proposed Guideline 36

In January 2014, ASHRAE autharized the
creation of Proposed Guideline 36, High
Parformance Sequences of Operation for
HVAC Systems, with the purpose to
"provide uniform sequences of operation
for heating, ventilating, and air-
conditioning (HVAC) systems that are
Intended to maximize HVAC systemn energy
efficiency and performance, provide
control stability, and allow for real-time
fault detection and diagnostics.”

The proposed guideline would provide
"detalled sequences of operation” for
systems and "functional tests that when
parformed will confirm implementation of
the sequences of operatlon.”

The first public review draft suggested that
during the occupled mode, the highest SA
temperature for a VAV systam should he
65°F In mild and dry climates and 60°F in
humid climates. The authors warn that SA
temperatures greater than 65°F "may lead
to excessive fan energy that can offset the
mechanical cooling savings from
economizer operation.”

The authors suggest when reset should
occur for typical outdoor air dry-bulb

temperatures:

+ The minimum (coldest) SA temperature
should be delivered whenever outdoor
termperatures are warmer than 70°F

«  The maximum resat SA temperature
should he delivered whenever outdoor
temperatures are cooler than 60°F.

The proposed guideline also includes a
description and example of trim and
respond setpoint reset logic. This logic
allows requests to reset the SA
temperature or static pressure setpoints to
be sent to the central controller. Each zone
and request type can be assigned an
importance multiplier greater than one to
increase the rank of the specific zone
within the algorithms. Rogue zones are
identified using the request-hours data
point. The default logic triggers an alarm
indicating a rogue zone when a specific
zone has run hours exceeding 40 and
recquest-hours greater than 70 percent.

This is consistent with reset based upon
outdoor air temperature and VAV damper
position, as shown in Figure 6.

This same approach is recommended in the
public review draft of ASHRAE Guideline 36
(see sidebar).

Combining supply-air-temperature reset
and fan pressure optimization. Some
designers might choose to minimize fan
power by rasetting duct pressure downward
first, then raising the SA temperature setpoint
later, as discussed in "Reset based upon VAV
damper position."

Others might choose to reset both SA
temperature and static pressure setpoints
simultanecusly, as discussed in "Reset based
upon outdoor air temperature and VAY
damper position." In this case, both SA
temperature reset and fan pressure
optimization might use the same control
point—VAV damper position—to determine
operation. Some SA temperature reset
strategies use the position of the VAV
dampers to determine when to end reset and
return the SA temperature to the design
setpoint. On the other hand, fan pressure
optimization attempts to keep at least one
VAV damper nearly wide open to reduce fan
energy. These two contrel loops using the
same data could result in some conflicts
during operation, so careful programming of
the control loops is essential.

Determining when to reset and optimize one
system variable before another is complex,
The decision could be based upon weather
conditions, building loads, HVAC system type,
and so on. Designers should consider
evaluating options through energy modeling,
then coordinate strategies with the controls
vendor, programmer, and building operators.

Conclusion

Fan pressure optimization and supply-air
temperature reset are both enargy
conservation measures, prascriptively
required by ASHRAE Standard 90.1 (see
sidebar). They can be implemented relatively
easily with modern controls. Both have been
used simultaneously to significantly reduce
the energy usage and operational cost of
multiple-zone VAY systams. Not using one or
both should be the exception. Too often
anergy savings is left on the table.

By Eric Sturm, apphecations engineer, Trane, You can find
this and previcus issues of the Engineers Newslatter at
woarwstrane. com/EM. To comment, send e-mail to
EML@trana.com.

ASHRAE Standard 90.1 Reguirements -
Supply Air Temperature Heset

ANSI/ASHRAE/IES Standard 90.1 has
prescriptively regquired SA temperature reset
for multiple-zone systems for many years.
The requirements allow SA temperature to
be automatically reset in response to either
huilding load or outdoor air temperature,

Section 6.5.3.4 of the 2013 version of the
standard requires the SA temperature he
reset by at least "25 percent of the
difference between the design SA
temperature and the design room air
temperature.” The standard also permits
control of reset based upon zone humidity.
Finally, it suggests zones with constant
Iinternal loads be designed for the reset SA
temperature Instead of the design SaA
temperature,

There are three exceptions to this
requirement;

1. Installations In hot and humid climate
zones 1A, 2A, and 3A

2. Systems that prevent reheating,
recooling, or mixing of heated and

cooled SA

3. Systems that source at least 75 percent
of the annual energy used for reheat
from site-recovered or site-solar energy

So for instance, consider an installation at
Flamborough Head on the Yorkshire coast of
England where the climate is cool and
humid. Here, the design SA temperature is
55°F and the space cooling setpaint
temperature is 75°F. The amount of reset
needs to be at least 5°F, which is 25 percent
of the difference of 20°F. In this case, the
controller should be programmed to reset
from 55°F to at least 60°F to comply.
Because this is a coastal location, the
designers may choose to monitor indoor
humidity and discontinue reset when indoor
relative humidity surpasses a threshold-
perhaps 60 percent RH.

ASHRAE Standard 90.1 Requirements -
Fan Pressure Optimization

ASHRAE Standard 90.1 has prescriptively
required the static pressure setpoint to be
resat for VAV systems when the system
uses DOC controls and a central/system
controller for many years. Section 6.5.3.2.3
of the 2013 version also requires:

» System controls must monitor damper
position or "other indicator of need for
static pressure”

» Automatic detection of rogue zones and
notification of these to the system
operator

« Ability for the system operator to remove
zones from the reset algorithm
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