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Purge System

NU Low-Pressure Chillers

Tuingovdalaoshoaniuu TRIgarsriAUISulsvaud
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A WIBunvAuQav:disvduAdIn3s:dulsudu
USSENNTA BudnSavBalansiiani1ssy v:rinfkon
onmeuansilkaidruinuAaisitAuIdu dksu
oM ANSaTkaldluduv:aanisaiginAIuSou (Heat
transfer)AUSIDEUNURNDUDVNDNDVIAY HATRITadaIde
UINWIY 18U IsvauaisitauIdulunauiauIBasaviu
ADLIWSAIBOSAMIUKUNTU AUuwavvIUTWWA 9710
ANUasafuniIsHddu

fuRaganVBUMNOINIARSIIKaId U Duaikalkina
msnansauniefluindavialaas (Corrosion) Purge
System d:nf3Tuindovridnidunfdaisrinaouidunidu
isvaud IWalglunisitvaaniAla:avidoduluainae
(Non-condensable) N$lkaidluTuinSovdalaos
NNSM0IUYOVYQ Purge system

compressor
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© | Low pressure area

Purge system 10uIRSovATKANNSAIVIUIKDDURU
s:uUUSUDNMAMIU Boo:lkAwdAyAunisale
InAWSauludUalsiaasuav Purge system

lagnisassodunsilaguivavuovarukniuovans
A WIguNeludUaIsIODsSUDY purge system
Ao n1ASITNIUTuIRSovBalans gruknDaism
AWISUNETUSIUDISIODSUDY purge system s
aqav 1a:aadURVAINAIKUQ S:UUASIDIUDUDY
FadomAinUluneTuindovdalaas Svdvikduqa
9INA (pump out compressor) MVIUIA:QADINTA
20NdUKUO dvlu Purge system AvdrAtyAo
SrusunarfumsiviugavdugaanA (Purge
pump out time)

Air may leak into the machine through

low pressure areas

- accumulate in the condenser during
machine operation

- reduces its ability to condense refrigerant

- increased condenser pressure

- lower chiller efficiency and capacity.




% TRANE

EarthWise Purge — Typical pump out

* Check pump out time - < 50 minute/24 hr. immediate action
* Check pump out time : small leak < 1 min/100 ton/24 hr,

Figure 49. Purge operation under typical and leak

conditions
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Leak Checking Based on Purge Pump Out Time

Figure 49 has been developed to aid in determining
when to do a leak check of a chiller based on the purge
pump out time and unit size. This figure depicts normal
purge pump out times, small leaks and large leaks based
on the chiller tonnage.

If the purge pump-out time is in the small leak region, then
a leak check should be performed and all leaks repaired at
The earliest convenience. If the purge pump-out time is in
The large leak region, a thorough leak check of the unit
Should be performed immediately to find and fix the leaks.
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Why Does All This Matter?

Krnowing how "fan efficiency” is
determined is important and
motorized impeller (MI) fan systems
are a good example of why. M| fans
are a type of direct-drive plenum
(DDP) fan that utilize electronically-
commutated (EC) motors in an
integrated assembly (see Figure 2).
The assembly consists of a direct-
driven impeller, an EC motor, and a
variable-speed drive—all in one

package.

The EC motor is an external rotor
motor where a portion of the motor
protrudes through the fan inlet. This
compact package is tightly integrated
making it difficult to separate the
components in an effort to evaluate
efficiency independently.

Fan Efficiency. Many motorized
impellers utilize a high-efficiency,
backward-curved impeller. The
aerodynamic efficiency of the impeller
should thus be similar to a traditional
DDP fan—especially when evaluating
smaller diameters. As the diameter
increases however, many traditional
DDP fans use a slightly more efficient
impeller with airfoil blades. Consider
also the external rotor motor design of
the typical M| fan—the protrusion
through the fan inlet can reduce the
aerodynamic efficiency.

Motor efficiency. EC motors use
permanent magnets in the rotor to
increase power density and reduce
loss compared to AC induction
motors. Typically, 20-25 percent of the
internal losses of an AC induction
motor are attributed to the windings
in the rotor. Much of this loss is
eliminated by replacing the rotor
windings with permanent magnets.

Evaluating Efficiency
In Air-Moving Systems®._.

Optimally designed stator windings,
along with greatly reduced rotor losses,
result in a motor that is more efficient
and physically smaller than an AC
induction motor of equivalent output
power. Although this applies to EC
motors in general, the EC motors used
in MI fans are often definite purpose and
designed 1o be as compact as possible.
Compared to general purpose induction
motors, this design practice can offset
the efficiency gains of going to an EC
motor, all other things being equal.

However, it should be noted that
brushless DC motor construction

Is not dictated by standards like
NEMA®-MG-1, and their efficiencies
are not regulated by EISA. So while this
motor design should be inherently more
efficient, there can be significant
cifferences in motor performance,
reliability, and energy efficiency across
manufacturers and models.

Variable-speed drive efficiency. Like a
motor, VSD efficiency is a function of the
load: the nearer the VSD is to full load,
the more efficient it will be. With an M
fan, the integral VSD is engineered to
match the EC motor and ensure that the
combination Is as efficient as possible
during normal operation.

Performance and efficiency of the V5D
controller used can also have a
significant effect on motor perfermance
since so much of the motor
performance depends on the details of
commutation.

Temperature has an important effect on
VSD efficiency as well. Because of its
compact design, an integrated VSD may
not have the same heat rejection

provisions present with a VFD.
However, VFDs are designed for a
range of environments whereas the
integrated VSD on an MI fan will
always be in the airstream.

Motorized impellers: Input kW vs,
shaft power. Fan schedules and
selection programs traditionally
reference fan shaft power or motor
nameplate power. The fan shaft power,
or brake horsepower, is commonly
used to compare the energy
requirements amongst a number of fan
options. It is also used to size the
motor. The motor nameplate
horsepower, or maximum applied
horsepower, is then included in the
schedule.

For traditional DDP fans, the motor,
VSD and fan assembly are normally
sourced separately. As such, the
components of a traditional DDP fan
are generally compared separately.
Being an integrated assembly,
motornized impellers are measured and
reported in terms of input kW to the

entire assembly—all components
included.

The only accurate way to compare a
motorized impeller with another fan
type is to measure the input energy to
the other fan type. However, high
vanation among components, and a
lack of a complete test standard, make
this a difficult task to accomplish. To
enable a comparison, some
manufacturers will provide an estimate
of fan shaft power for motorized
impellers.
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Figure 2. Traditional direct-drive plenum fan versus motonzed impeller
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traditional direct-drive plenum (DDP) fan

Impact on ASHRAE 90.1. As
mentioned earlier, motorized impellers
are rated in terms of input kKW which
can make determining whether a
systerm complies with the fan power
limitation of ASHRAE 90.1 more
confusing. How to address this
depends on which fan power limitation
option i1s chosen.

Option 1 is based on the motor
nameplate horsepower. The UL
standard for airhandling units requires
that a motor horsepower be reported
on the unit nameplate. For motorized
impellers, a conversion from input kW
to horsepower is typically used for the
unit nameplate to satisfy this
requirement.

So for a unit with motorized impellers,
nameplate horsepower 1s reported
similar to how a traditional direct-drive
plenum fan with a factory-installed VFD
Is reported. Keep in mind that this value
includes VSD and motor losses, so you
might have a higher nameplate
horsepower when using a motorized
impeller compared to a traditional
direct-drive plenum fan. However, the
unit horsepower for a motorized
impeller could be lower if the direct-
drive plenum fan had to jJump up to the
next higher NEMA horsepower
increment—from 7.5 to 10 horsepower,
for example.

If determining compliance using Option
2, use the estimated brake horsepower

for the motorized impeller.

motorized impeller (M)

Summary

While fan systems are simple in concept,
the variety of fan, motor, and contral
configurations create a complex array of
choices. Criteria for choosing a particular
systermn can include cost, reliability,
redundancy, ease of maintenance, as well
as efficiency.

Comparing fan systemn efficiencies is
complicated by a combination of factors as
previously described. Standards, intended
to simplify comparisons, are either not
complete or, are so new that limited
compliant fan data is available.

The expanded scope of Standard 222P will
allow reliable comparison of brushless DC
motors systems not only with similar
systems but with VFD systems as well.
There are no current plans to include this
expanded scope into the AHRI 1210 rating
program, but having a formal method of
testing defined can still yield reliable,
comyparable efficiency data.

And finally, until a reliable wire-to-air test
method is widely used it will be necessary
to understand the intricacies of fan
systems when evaluating efficiency
comparisons.

By Bob Coleman and Dustin Meredith, systems
engineers and Dave Guckelberger, application engineer,
Trane. You can find this and previous issues of the
Engineers Newsletter at trane.com/
engineersnewsletter. To comment, e-mail us at
EML@trane.com.

Engineers Update
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