waan 1a5:80ssnu
Thailand Country General Manager

Page 2

JULY 2019 :ISSUE 78

N1sN1ssnonnus:iNn ||uuaummsusmmUua\)amfumﬂlm°| NUATUNIW l1a:
Js:ansnwuovauAl d1ksuindovdSuonnA 'Insu’ IUIWgvIAZYUDUIASDL
UsummﬂTUaoTﬂsomsanmlmuu ||oa\ﬂhm’1uuuhuﬂaﬂmoaamsusn’ls
E)&J’I\JIOUSUIIUU QD¢ Comprehenswe Service Contract KSo dryny1usnsiiuu
ASDUAQUNVLKUQ [Uro:10unisasioIsn 0||asnu1|ﬂsa\)ejalaasToanuzﬂ\)lnﬂum
r‘jmlezJEJ:)U'lfgua\)lnsu ﬂSOUﬂaUTUn\)uuaaua :[kadve yoviASovsalaos
BLIWUIAUDINNISSUUS: nuuuumosmunj I8 U:)EJTHaﬂF]‘IaOF]‘ITUO’]EJET‘]HSUﬂ'IS
Qllana: zjaunzjumsawalaasnTLawmsnﬂ*omsmTo nsmmsaomomsmso
UU(I_.]K’] HsaoooumsMaaua TsuvBudou 'Insu’ d:0EwInATAIINTUASIDIGA
lasJasusudiuasikalknunlasluidemidonuwuidu 1a:ndrAnygosaalonna
N1S downtime JoVIASOVZEalansonNady v Com rehensive Service Contract
um\)nauaﬂmUs INNAUYNISAN TOTHHD’IUT:)JWF 2(BUSNISTNU 'INSU’ U128V

Q21UDY

uonNNT IWaIWUIasAalun1sooniuus:uuUSUDNIANEluDTANS 'INsu’ (G
iUaddlusiinsuAudu Cooling Load 1nassulkiaiaalusunuuaiuioa [aun
"TRACE 3D Plus' 3vldsunduaufdonnaudlsiuassulkuidusuouuin dksu
anmaomsfomaoms"msw|mTL||u (hTUsinsudvnand aruisadadaidnuii
usun4 [aasu...1snkIv0uog1v8v319:[asuldnu nazasvauwowa R IKIN
anANNAUASU

dKSU e-Magazine auul ruaiuisndaaiuans:AUS d1dasoInInsu lia
JoyanvinatAcve [dmefuadunasu

ents

Page 11
We're

aUUU‘] - ® o
'SPIDER- Page 4 Page . IRACESD " Hiring
TRANE _ = setting a new PLUS P o
GOES FOR ﬂ_;SCIEICI\) standard for A new level of
. IUovau efficiency: building design
GREES TRANE Brushless accuracy
DEWY DC Motors

B info.tranethailand@trane.com LET’S GO BEYOND"™ @ Ingersoll Rand.



=
'l'

T
w
i

: }' A

£ ol :

\
b




ASNIWOBL
3alousssniAluvu

WauwuluAuvIuduUUN ‘INSU’ AYDAVNS:HIAKUVAL
fAULU ‘SPIDER-TRANE Goes for Green’ 3v903u
Uadun 5 nsnAuRWIULA U Tsviisudalaultisu
Fadu lagviutiussny daduiwodwiaadayanidu
Us:lgglidksSuunooniuuluiinaivusuannie sou
NLsouanIuaguAUAIRUS:KIvaNATIazusud
nvlldorkikanfunsduuuiasvius:nauludoe
1. InAlulag@iwo Chiller Plant Us:anSnwavaiksu
n1sooNIiuUS:uUUSUDMATUUS:INAIYASaUBU
2. SsuuUSUDINANUNISYANISWUA:00v PM 2.5
3. MsawiaaaisninANuidufuounna
4. lUsinsuooniuulkiaraalusuiuu 3 00
‘Trace 3D Plus’

JanmgQlegnIsSSIuEUNWEUQS S:uuaiuvida
SOV Spider-Man : Far From Home tu [onau
Slunoln KvasswiuAilonouasnu




Technical Update

n1sGaavitovdu
TRANE DEWY

ms'aoUsummn |nsu Jssinnnudouldmiiwanu
suo:>3 (Dewy) uuwoc‘muo 12,000 fiv 60,000 UNg )
Foldansrnanuidiu R32 Gu Drannisdadoitovdudod

yuna 12,000-18,000 UNy

220V, 1Ph » ,,

yunQ 24,000 UNg




Technical Update

- =
.‘-\-
>
e
o
a
g
’ F
.-l\' -
i
_a
."'.\".
-
‘.-'
o
>
r
i
.'.\'
of '".
#
o
.._i'
.".
r
® 7
.'--
-".
."'.
’
r
-'.-
-"l--l
r
r
r
4
r
__l’
i
4
p
"
F
F

n1sIGunoaulen
la:N1SKUQuUDU
-l.. P — S ~ .
/- UUUNINYINUUUITOKIV IA%ovUSUDINASUANSHIADY
‘ — 0 [ o~ — ol -
nasusuiaauaisninduigu R32 TUS:UU R32 yQ Cap Tube QOOPH
- - R . _ Condensing Unit (oVYKUaudu
1.1ﬁ0\)92_c1\ﬂsaz)u§l;1mn’1lﬂg ?a’lsn’]ﬂj’]UIEJl;J R3.2 A 3SR LIS URY 2 Ao
GODUWUHUUCﬂTUUOEJﬂ:ﬂﬂﬂ’lﬁUOTUO’]SWDO’]UE\’]UU |da\30"lﬂOUﬂSfua0“S\)d“UOEjﬁ
2.USuncuansmanuigulus:uuavaadovluifiuan Condensing Unit

naavhlunsiwadiuaivkinidnisidunaaisniAdLY
ISUIWUIWSI:AovIGUuNadaIsnIADILIgUSIDTU

aswnuitwunRovidnganinu:un ADSIBaUDURDTADIUKLN
d1KSuIASavYUSUDNNNA KIUNOVIIQVOEIVUDY Y2 TD

yulanNIsNIADUISU

(ONg/vv.)

12,000 5
| nswiaavusunauaisninduigu R32 goda
18,000 | 10 Tus:uudkSuyunakov
24,000 15 Uhnummharudu R32 lussuugean (kg)
30,000 20
36,000 | 24 5
42,000 | 28 5
48,000 | 36 ;
60,000 | 45 .

-
)

TUIWARY (mF)




-

Benefits of “brushless”
technology

Broad operating range.

Eliminating the brushes is a definite plus:
It not only extends the motor’s service
life and reduces maintenance, but also
eliminates the speed restrictions inherent
to “brushed” DC motors. (BLDC motors
can attain speeds of more than 60,000
rpm.) More importantly, the power circuit
components that are required to convert
from alternating to direct current provide
the basis for variable-speed drive,
making BLDC motors well-suited for
applications that require speed control
over a wide operating range.

From the standpoint of direct
replacement, a simple DIP switch setting
at the factory will allow a BLDC motor to
handle any

Motor fact. Annual energy savings
estimates the energy dollars saved
based on motor efficiency, rated
horsepower, and operational loading:

$ = hpx!.}c(}?-‘-‘l-ﬁxhrxcx[lﬂﬂ 100]

Estd Eee
where:
hp = Rated horsepower of the motor
[ = Load factor (percentage of full
load/100)

hr = Annual operating hours

C = Average energy costs, $/kWh

Estq = Efficiency rating of the
“standard” (baseline) motor, %

Eee = Efficiency rating of the
“energy-efficient” motor, %

(The 0.746 factor converts
horsepower to kilowatts.)[4]

% ':-- .-‘-rﬁl"." *
ﬂ‘ "r 4""' " -S’it -..{

fficiency:

Table 1. Simple payback for replacing three-speed permanent split-capacitor AC (PSC-AC)
induction motors with brushless DC (BLDC) motors in fan—coils2-P

First cost (est), Motor A |

- $ UsSD efficiency, % Energy input, watts s :
Nominal ' ' energy cost  Simple
airflow, PSC-AC BLDC Energy  savings, payback,
cfm (std) (opt) PSC-AC BLDC PSC-AC BLDC saved $ usD VI
200 35 65 556,56  30.0 25.5 16.29 8.6
300 35 70 80.2 39.0 41.2 26.35 5.4
400 —  +70 35 70 96.4  49.1 473 30.29 4.6
600 50 70 115.2  79.1 36.1 23.12 6.0
800 50 70 124.3 93.2 31.2 19.95 7.0

4 This comparison isn't exactly “apples to apples”: The PSC-AC motors varied in size, with the smallest fan—coll
using a 1/20 hp motor; but in each case, the replacement was a 1/3 hp BLDC motor.

D Saving calculations are based on annual operation of 4,000 hours and an energy cost of $0.08/k\Wh.

multispeed requirements. In fact, the
motor’s wide operating range could
allow one motor size to cover a wide
array of products and product sizes.
(Manufacturers benefit most from this
possibility, but owners who stock
replacement parts on site also could

benefit.)

Higher efficiency. Using permanent
magnets in the rotor helps keep rotors
small and inertias low. Without current
flow (and the associated losses) in the
rotor, the motor generates less heat.
And what heat is produced dissipates
more efficiently from the brushless
motor’s wound stator to the outer
metallic housing than through the
“brushed” motor’s shaft or rotor—stator

air gap.

Flexible design. The DC power supply
permits a motor design with any number
of phases in the stator. Although three-

phase configurations are most common,

two- and four-phase configurations also
are used.

How the coils are energized is flexible,
too. As an example, two windings can
be energized with the third off at any
instant in a three-phase BLDC
configuration. Energizing the coils in
pairs simplifies control design, which
lowers first cost, and provides

more torque—about 10 percent more
than energizing the windings sinusoidally.

Where “brushless”
technology falls short

Higher first cost. BLDC technology
requires power transistors to drive the
stator windings at a specified motor
current and voltage level. This addition,
coupled with electronic commutation
controls, makes brushless DC motors
more expensive to purchase than their
AC counterparts. While it’s true that the
gap Is narrowing, thanks to advances in

“brushless” technology and increased
volume, BLDC motors still carry a first-
cost penalty.

Disruptive harmonics. Although the
displacement power factor for BLDC
motors is 1, the true power factor (ratio
of total watts consumed to volt-amps
supplied) is less than 1. The difference
results from the harmonic currents that
nonlinear loads (such as variable-speed
devices, computers, office machines,
and certain lighting systems) create
when converting from AC to DC power.

Harmonic currents do no useful work;
worse still, they burden system
components—overheating conductors

Engineers Update
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and connectors, and in severe cases,
burning out transformers and motors. The
distorted waveform of harmonic currents
also can interfere with the operation of
sensitive equipment.

Determining whether harmonic currents
will cause a problem in a particular building
requires review of several contributing
factors, including the power conversion
method, the number of nonlinear loads,
and the electrical system in which the BLDC
motors are applied. Where necessary, it’s
possible to alter the design of the electrical
system (by oversizing the neutral wire, for
example) and/or reduce motor-generated
harmonics (perhaps by adding a harmonic
filter). Not all systems will require such
measures, but it’s important to make that
determination by reviewing the electrical
system before it’s installed so that
appropriate steps can be taken.

Make the most of
brushless DC motors

With simple paybacks often exceeding six
years (Table 1, p. 4), justifying the extra
cost to replace a fractional horsepower AC
motor, based solely on improved full-load
efficiency, can be difficult. Since most
fractional horsepower motors in HVAC
applications drive fans, let’s consider
brushless DC motors in that context.

Applications that are best suited for BLDC
technology can take full advantage of its
unique operating characteristics—
synchronous speed—-torque performance
and variable-speed drive capability. VAV
boxes are a logical candidate because they
deliver widely varying amounts of airflow.

Figure 6 compares the performance of a
standard AC motor with that of a BLDC
motor at various airflows in two series fan-
powered VAV boxes. Although the advantage
is only slight at full load, the performance

of the BLDC motor really shines at low flow
conditions.

Another benefit of BLDC technology is the
ability to accurately control connected loads.
Motor speed, applied voltage, and torque
share a linear relationship (Figure 7). This
attribute—combined with the electronic
commutator’s precise measurement of speed
—makes it possible to control a BLDC motor

Engineers Update

Figure 6. Comparison of motor efficiencies in series fan-powered VAV boxes

BLDC motors

such that it delivers a known torque output.
In VAV boxes, this means that fan flow rates
can be preset in the factory, eliminating
much of the expense of balancing the air
distribution system.

Precise speed-torque control also may mean
less time spent air-balancing. With AC motors,
fan output is pressure-dependent: Any
change in static pressure (modulating the
damper position, for example) alters the fan’s
discharge airflow (sometimes by as much as
25 percent) ... and usually necessitates
several trips to the unit to obtain proper
diffuser flow.

Motor fact. Simple payback (SP)
describes the time, in years, required
to recoup an initial investment or
iIncremental cost. When comparing
new motors, use the cost difference:

price premium — utility rebate
annual dollar savings

For replacement motors, use the full
purchase price of the replacement
motor plus any installation costs:

price + installation — utility rebate
annual dollar savings

As a rule of thumb, a simple payback
of less than two to three years is
regarded as “economically feasible.”

size 05 FPVAV

Figure 7. Typical speed-torque
curves for BLDC vs. PSC-AC
motors

BLDC motor

PSC-AC motor (variable-voltage transformer)
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Closing thoughts

Widespread use and acceptance of brushless DC
motors in residential products (where motors are
small and the efficiency advantage is most
significant) has prompted greater competition in
the market. With market interest comes further
research and development, ultimately reducing
first cost and increasing application flexibility.

Given the existing availability and first-cost
penalty, BLDC technology will find greatest
acceptance wherever its performance advantage
over a wide speed range can be combined with
its excellent variable-speed capabilities. You can
expect this combination to yield an efficiency
improvement of at least 30 percent over single-
speed AC induction motors.
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Recommended minimum hardware and

software requirements.

* Processor : 2 GHZ or taster

 RAM : 8 GB (64-bit) minimum,
16 GB recommended

* Free hard disk space : 100 GB

» Graphics card : Microsoft Direct X 9
graphics device with
WDDM driver

» Resolution : 1024 x 768

» Operating System  : Microsoft Windows 7 or
10 (64-bit)
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Applied Sales Engineer 1
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