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- HVAC PARTS & SUPPLIES

MG Electrostatic Filter
(MERV 11)

INuUNsavoINAsTaWWIERa (Electrostatic Filter)
U1aSYIU MERV 11 awwisansavounialdavia 0.05
um v 5 pm lagi

Pre-Filter only

/ + MG Filter

MG Filter
P/N:690418630001
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—— V. = 0.0533/(Tx0.254%)/4
IASDVYNIUNIBIUSU CVHE

: = 1.051 m/s
Refrigeration capacity 350 . - — I
Flow evaporator 53.34 I/s (0.0533 m?/s) DWﬂﬂ’]Sﬂ’lUijﬂD'l.lJl?jUaDU'l IU']-BE)ﬂ_IIIF]SBPnWLinUU
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Flow condenser 52.131/s (0.0521 m?/s) o i : - ¥ . : .

— _ AUANSIVA 2 AADUISD YRV UNDMUATIUUNYDY
Piping connect diameter 2>4 mm. ASHREA wu3hAwiSsuovun 101-000 1ASovrunidu

UAdosen3nANAUIS VLN unanuunalU (General
service = 1.2 to 3.0 m/s)
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Pump suction and drain lines 1.2to 2.1
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Evaluating Efficiency In
Air-Moving Systems

The energy efficiency of air movement
in particular is driving a number of
changes in the industry. Codes,
standards, and equipment specifications
have traditionally considered only the
power measured at the fan shaft.
However, the industry is beginning to
realize that there are many opportunities
to improve actual energy use by
evaluating power at the input to the
motor or motor speed controller. The
latest advancements in fan and motor
technology make this subject especially
important.

This Engineers Newsletter will provide
system designers with a better
understanding of the energy required
for air movement. This will help prepare
designers for upcoming changes to
codes and standards. It will conclude
with a discussion on motorized impellers
—compact direct-drive plenum fans
with integrated speed control.

Why is Fan Efficiency
Difficult to Evaluate?

The term “fan efficiency” can refer to
efficiency at several different locations
in what we'll call the fan system. For
this article we'll define a fan system as
the fan itself mechanical drive
components, electric motor, and motor
controller. There is an efficiency
associated with each of these
components.

Another way to think about efficiency
is that the air power produced by the
fan system is less than the electrical
power supplied to the fan system. Air
power produced by the fan system is
measured by the change in state of air
entering the fan and leaving the fan.
Electrical power supplied to the fan
system is measured in kW input from
the electrical system. Not all of the
electrical input power ends up as air
output power. Figure 1 (p.2) shows a
typical fan system and the losses
between electrical input power and air
output power. You can think of each
loss as reduction in electrical input
power.
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Variable-speed drives and motors

Many motors make use of power electronics
either as a requirement of their design, or
as an enhancement to allow better control.
The implementation and methods used by
these electronic controllers can vary, but

to ease our conversation we will define the
abstract term variable-speed drive (VSD)

to refer to these controllers regardless of
the details of their operation. The VSD
could represent

a variable-frequency drive (VFD) used

with induction motors, or the electronically-
commutated motor (ECM) controller for
brushless DC motors and provides efficient,
variable-speed control of the motor as well
as over current protection.
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Fan losses. Fan efficiency is a
complicated topic as was described
in an earlier EN (FANtastic!-A Closer
Look At Fan Efficiency Metrics,
Volume 43-1). For the sake of this
discussion fan inefficiency generally
includes the aerodynamic loss
associated with fan blades moving
air and the mechanical losses of the
fan shaft bearings.

Mechanical drive losses. The
mechanical drive includes the
components that connect the motor
to the fan. Traditionally this was a

belt and sheaves with the associated
friction losses although other
connection methods are also possible.

Motor losses. Motor losses include
both electrical losses, e.qg., hysteresis,
and mechanical losses, e.qg. windage
and motor bearing losses.

Control losses. Control in this sense
refers to any electric or electronic
components used with the motor. For
some motor types controls are added

to vary the speed, other motor types
require controls because of their design.

Part of the difficulty of measuring
efficiency for this system is that not
all fan systems use all of these
components and in some cases
multiple components are packaged in
a way that makes measuring the

efficiency of individual components
difficult.

Complicating Factors

Load/speed. Motors are typically
rated at their full-load/ full-speed
condition with motor efficiency
determined at this load. This presents
two problems. First, most motors
spend very little time at full load.
Part-load efficiency is lower than
full-load efficiency but how much
lower depends on the motor loading
and the type of motor.

Secondly, general duty motors come
in finite sized steps so a motor
selected for a given application is
typically larger than the load requires.
Said another way, the motor is
running at a part-load condition even
when the application is at full load.

Figure 1. Overall efficiency of a complete fan system
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Calculation of component efficiencies.

How are the efficiencies of each
component of the fan system calculated?
Standards exist for some components,
notably airflow performance can be tested
in accordance with a standard such as
ANSI®/AMCA® Standard 210 or rated in
accordance with AMCA Publication 211.

Electric motor efficiency standards require
motor manufacturers and labellers to
certify that their motors meet minimum
efficiency values before they are allowed
to sell their products. The Energy
Independence and Security Act (EISA) of
2007 defines energy efficiency standards
for general purpose electric motors and
specialty motor designs. The standards
require electric motors to have a nominal
full load efficiency that is equal to or
greater than the energy efficiency defined
in National Electrical

Manufacturers Association (NEMA®)
Standards Publication MG1-2009.

The Energy Policy and Conservation
Act (EPCA) standards include all
general purpose motors, but exclude
"definite purpose motors" and
"special purpose motors."

Efficiency ratings for the controls portion
of the fan system is evolving. In a typical
fan system consisting of an induction
motor and VFD, the motor full load
efficiency is requlated and cataloged,
but the VFD efficiency can be difficult

to determine.

drive loss

First published in 2011 by the
Air-Conditioning, Heating &
Refrigeration Institute, AHRI 1210
titled "VFD Full Load Efficiency
Rating Standard" is a rating standard
intended to help make trusted VFD
full load efficiency easily available.
The standard defines testing and
rating requirements for VFD system
efficiency, power line harmonics, and
motor insulation stress. By providing
a uniform method of measuring and
reporting efficiency data the standard
allows confident comparison of VFDs
between different models or
manufacturers. As more VFD
manufacturers participate in the
rating program and publish their data
it will become possible to easily
validate efficiency claims.

While procedures are provided to
record data at several load points, in
its present version AHRI 1210 requires
reporting of VFD system efficiency
only at full load.

Knowing the full load efficiency of
the motor and VFD provides a starting
point for comparing drive systems.
However, since most systems spend
very little time operating at full load,
to fully compare VFD and motor
systems more data will be needed
across the operating range.
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ASHRAE® is also working on a
standard that will reveal the efficiency
of the control portion of fan systems.
ASHRAE Proposed Standard 222P
"Standard Method of Test for Electric
Power Drive Systems," once published,
will extract the method of test from
AHRI® 1210 and

expand it to include other motor types like
brushless DC motors. Once the standard is
finalized the method of test details will be
removed from AHRI 1210, which will then

reference the ASHRAE standard.

Variations in fan system components.
Some fan systems don't hinclude all of the
components shown in Figure 1. For example
constant flow applications may not include
a control component; the motor runs at a
constant speed and the speed of the fan,
also constant, is determined by the sheave
selection.

In other fan systems multiple components
may be packaged together making it
difficult to determine individual component
efficiencies. This isn't a problem if you are
looking at total fan system efficiency but

it can be a problem if efficiency comparisons
are made from product to product based

on a single component.

Temperature. Motors and control
efficiency are negatively affected by
temperature. Increasing temperature
results in decreasing efficiency. As a result
placement of the components matters.
Motors and controls integrated with the
fan will be exposed to the air-stream.
Controls separate from the motor can be
placed in a lower temperature area.

to be continued...




AMMIKUYD

“We're Hiring
SUdlJASvYIU

Service
Solutions

Control &
Contracting

Unitary

Assistant Service Engineer | BKK. | 2
Service Engineer 1
Sales Engineer (EBS) 1

1

1
Technician 3
Technician 2
Contracting Sales Engineer 3
Project Engineer - BKK. 1
Cost Estimate Engineer | BKK. | 1

1

1
Foreman / Supervisor 1
Unitary Service Engineer 1

GQQoATUWSSHU Ins. 02-761-1111 cio 8903, 088-809-6790

uSun 1eslA 9Na

aun 1126/2 onmsods 2 5u 30-31
nuuIwBsuUsdaalku nuoounn:dau waswsind nsoinw+ 10400
Ins. 0 2761 1111, 0 2761 1119

@tranethailand

FB/tranethailand www.tranethailand.com



	e-Magazine_issue_73_1
	e-Magazine_issue_73_2
	e-Magazine_issue_73_3
	e-Magazine_issue_73_4
	e-Magazine_issue_73_5
	e-Magazine_issue_73_6
	e-Magazine_issue_73_7
	e-Magazine_issue_73_8
	e-Magazine_issue_73_end

