JANUARY 2017 :ISSUE -‘-’}8

waan I0s:§ss0u
Thailand Courdry
General Manager

¢ "N &) )
dovluduasydu Is:m wuvelinnnuideuaulu S S
Q28AIUEY ADWIDSIUSDISOD Houaouluaoaidu c...iiia... LUNERIVE Cooooooiias.

Nov l&a: LICISEH'IE.II"I{I I&a: UEJTHUEUH'IWIIUDIISD In&d
AENADINSUASIENDUILASU

drnsuU e-Magazine atucousullnuds:md ‘Insu’
golpvmMsiUdaunlaviuasinsAiwnygopusng DN
QU 0-2704-9999 10u 0-2761-1111 Tagdwadoia
Sulansi 28 unsAU 10uauld uenoINtiuaoumUu
usms IsTlaidafuelrusMsBalaosIiNgnNAINID
InsFiwn r8o TRANE Thailand Service Call Center
ol gy g el P

ree T indi '
Ia:uonioaiinMsabnald aalnsAwnuoovnmuo:lou Pllll]lll!] he ]ﬂ]!]lll Balance
Tugiviumuasobyevist mudvuuldlannniSoovn for VAV Enerqy Savings
mudaaoiUIvIasuMsaIduNsogsaISOASU

HUWAoSuUSad
gnluiniefuainis s=au 1

la:tornMelu e-Magazine auudidmsuiiauome
QDUOD Humﬁasusamuw*aTw\.ﬁhnwaTumms s:du 1’
UNAWIBINISINEDAUS:UU VAV Bonmuaiusnda
muaolaluadunsu. ...

(=) info@tranethailand.com @ Ingersoll Rand.



[0

INVERTER

vauALIBuRIDubasdadvinadou
doeaisiAUIBU R32 DAtuauua
msianivagundusound goulRs:uu
dus:ananwav Taglirhaesdulalsu

IKUos:aunus:uuwanNOINFAIIUU Plasma
AfvIUSOURAU Catechin with Activated
Carbon AnduruazaovYUIAIaN lIa:
nauluwous:avdA iWoaaaisnoninw

— rMVIUAYSs:uU DC Inverter Compressor
R IRaowiduldiSonufoavdu na:Snungrukni
[Risupviaaaanisfdviu

Us:kgalwiuos 5 dowAn SEER gondn
18 nnsu

gouatuls:kgaAmWunnIuAsavUsuoINIA
A2 [UGv 30%*
*Passio Inverter 9,400 Ofg

E:I_:II Ffs:ann LII"I"iLH"! AdnTwaINA
nazsuds:nuAauiwsalgasuiunn 7 U

P UIWSoUAU IAS0VUSUDINAGAWLD
: f: S:UU Fix Speed Us:kgalwiuas 5 anuunasoulku
U 2017 lagiAn SEER avavid 12.85 dulunnsu

(% ]

0 2761 1111

Insu . I§Uip Mﬂﬂﬂﬁﬂ www.tranethailand.com




News Update

TRANE Thailand

Service Call Center
AugdlkusSnisBalaasinanAnvlnsAwn

Toll Free 1800-019-777

dUNS - ANS 07.00 — 18.00 u.

TRANE Thailand

Head Oftice
0-2761-1111

auns - F!ﬂ§ 08.00-17.00 u.

Promotion Call Center

0-2761-1119

aUNS - FiNS 08.00 - 17.00 u.

03



Trane Care Service

L HUudasuUsau
daluianiefuannis S=auU 1

AU WSESIBUNNYRdAIdSUNISWRIUIELUDISIIU W.A. 2557 QUUN 2
NSUWRIUNEDINSIIIU NSSNSINSIIIU

7. §1anaglulsauruanainnssy
fovlunaaaundalu?

lUidndnelunaud ner-OlusurAmniudiuataiondwHralwin
OEIATHASSL

naulainerdoadng?

IMUAASIAATE: ilunaaaunsall...

1. Aanswi

2. FrnsiwinAridiudiacaniaiu i AJTUKUNE YD F'i 111 ﬁ 14 T W LT.' mMmne TLI. 91A1S

1

. gAUALIIUSUY. ASAIUALIILAGEAINIWEN dru8uus=nauanduiuaudiesus=uulin fduiseauludins:ia
A

1,
ekt ASUIUIAL 1,000V, dksuszuuluin 1 Wa ko 3 wa wialdu
5. Wyrezdluinzigieiune Us=nauneo Widns=nansaldifie 1,500V, nazaunsadlldinigiuanrnis nasid

b, - uUrurndadadnaznisasisrdauszuuiuin Tnoaiuisauiuaaiu
AennuaugauUisa msidingouade nisfBaunsalludinisfuannns

* 1

a:rannisiimivyoandaaidiudndrnsuftiunagondalsaniuaing
ansnfus:=auduninualy

- ¥ T x H =
Y ! - P T j y A =¥
g 1-4 Gearaiaitnauuniat (lssue 4/)

5. W3203WI1NIAUND-US:NaUND  naussiadeuiogaals?
soalunaasundall? t“ﬂ'irr"r~.‘HE[J?HZL."'I;.If‘{'E;.T':LE,':;:.“}“LZ?I-J.T."."|']':{T..J.i2'1-‘-”'}EH.“F.TlJ 1
, 1. @s7idauAuauUavaagnizdauidudwluliinieluainas
MumfnwAdnIsiauatssnonsfidudasealanoalans ralan: Grang Gad )
sloanaflll slonuasiudn sesugunsadlwiy 10udiu soarinisausy 11 tidSunnenagaudaddonsiusdingt 18 Jugusai
a=naaouidlshuudasusavatiadess:aun 1 duduydslldariu JURISUATASISNEUNISNEEoU 1a:
[OniyauIvaNISINIUEINETY HSarUNFaINISTRILIATILE 1.2 Juszaunisadrinaiu nsaus:nouandwifedfuaiviondu
ALENNsaiuatsul veidrygaullausunannagaouniy draludanastuatnsiudonndt 1 0 wa
y . 1.3 Wiunisdniddansaanu w3adnagwluanynanduzgraludy
6. B1390660431ASaaUSUDINFA nefuainisidesndn 540 §lug rée
y - . 1.4 Quszaunasalannnasin niaUufuGiviulufsnisanyin
oulunaaaunsaly? nendadlideundn 250 &l Ko
1.5 1WudAunsAnyalusiniiszauls:n1adauasisidu
(Un%.) TuarunfifiendaaniuanBwd

lidndnelunaud nsir-Olusunasiudiuaiaiondwdndingadlsuainin

UL nasnIswNdsEIUIaIaAn

JoUavINUNAIIL ‘5o0US TEMCA MAGAZINE, ISSUE 1. VOLUME23. MAY-JULY2016 04



Trane Care Services

= JFRANE

DUnNaing 2ervices

wwhlh

2. naninurnastAzuuaILLARSTIUE DonsdarunHaBIGisEGU 1 3.6 nannisidmivvauindaaldludndinsuliiunatande

2.1 n1AR2IWS ALIEATA 302 (30 AmIUU 310 100 AILU) 3.7 1nsaddanaiwidnsunisianseauiwi nssialwib
funinA s Ardafandudusioauniuigiunisuiusiuau 1a=A2u e uNALiwd
Judagaunuudsie 4 gidan (0 ¥ A J4) J9uiudagau 3.8 AUSMIUIALIAUIWDMNALIOSTIUNISARE
60 Yoldinanfunasasu 1§l Tnu 60 Jod :Andudn
d7ugoua: 30 YaUAILUSIUAIALG 100 AU AUEN paninouniunisuszurtunasivadaduiciatinde
wrunAAUSTIE daurnldinanuniauinningova: 60 YadNIAAIILS (d1UdU 60 TD)
gou 60 Yo (claurngnuinnda 36 d9) Fu3=iaduu as NO. Fiio UosTduet
asallaaueiafuninndidasals kanrignladaund 1 | Avulaserioidoudulunisufoaauntaluil s
36 do Azfodlwin.... Wawisallaauluninadrwaisa 2. | Aruauusivosaelulin, gounira, dmdotn X
siole s:6louluasuninnnuging 3. | nisidensia-vuraaeluiy,gadin gambuoud 12

2.2 NTAAIIUEIUISA 70% (70 AsIIUUAIN 100 AsiIUU) +. | qunsalmsus:nou-aad-auateluracssuuluin e
fun1AnIUaIlIs KEan1AUAUA A=dAUWAL 400 Ag s. | sesioeulut-soasandluii-sodundodiu PE
iJusega: 70 JadAziuuanue TngniaaAIuaIuIsnazd 6 | nanmsidlaerivsoangoddlulindnsuniogonde
2 a7u ol ingaudaniflindingunisiansaguluin
1). duniseiagmulAlidnisidansiogun 4 Us:innain ey o :

Jstinn T11a7 30 wid FudrudOnziun 16 3nAzIuu a
I 400 AL

2). a'ﬂum5|ﬁuﬂﬂuTuJLIhna:msﬁmﬁuadnsmqu RNV
Arfrue F1nan 4 &1ud 30 wifA udruddnznuu 384
ATILU 70 400 AIULLIGLY

ArusmiuiRuaAulUbn 1a:u1RsTIUNISHARG 13

sYUAIUIUTaIALAILUAIALG

3. msinSouwsauninnduaruasavadgaiuila

naefuanis
- ¢ w o f - FERE WO
= HaNINULIT YNBSS UL JoNsaa uniasnfis=au 1 NMAAIIL
panineunnIsiKAzILL - !
a1u1sn 70% Ao 70 A=ILL 370 100 Asnuwi@uiunia
NO. SMLEEHBEN man 1JasIduel AYMANNSA KEONAURUANISIALIAOAL TUN1AAIIL
1. ASILUNIAAIINS 60 0 1 8.4 30 anunsndazdnznuuieiy 400 Aadusava: 70 AILUYDY
AtILUNIAYG launianI uatuIsnitd 2 d7u A
2 ASILUNTAAIILEIIISE HLNIALEL Tro7 JT”“ HIshAEy e DU ha
e Mssioln 30 UF - 1. H‘]LLﬂ’]SE]E]EJ']uWH Alinnsidanciodun 4 Us:Innann
e ASIGUSTEGRETY 430 ®.4. 6 Uszinn f#1nan 30 unn dadluddnziuuy 16 10
ASILWIOLY 400 AsiILL
SIUAIUILT D NA=A=IILUNIKLG 2). drunisiauudinazn1saaadaunsaiei T a1IuUn
Arnue 1§1nan 4 §lud 30 uiA Budoiudd 384
3. nasieSvuwsauninalwsvaddwlvianieluaanas AL 370 400 AIUUIGY

JRanINeun auLIeSTILE Jansaaunkagndis=au 1 gad

3.1 Anwlasanuilausiulunisuiusiaaunialwin
1). msfdindoudo aunsaidaanudouunnaldaasiu
2). nisUaanuauasiuanniw
3). nsUsuweturaggniuingan nazldsuausinmeg
4). dyanunialiudaanny

3.2. AnuauUdivaaaefudn (Cable) éulNry (Bus bar)
EEUNILIAZETIB RO

3.3. nqsidansdanazuuinyodansluida (Cabel) gMuaIny
(Bus bar) EME1LNIL 1AsE1DIRGEIUN

3.4 gunsaidinsunisusznou NsAaE Nsiauaeludnas
s=uuluin

3.5 38n1seiaginsulwin 3gnqseioaidndwila naz3isnaseioc
Unlaufiu (PE, Protective cobductor) faausalualusdl

doulufnaiivwiunisnaaauninnlwaunsa ke
n1AURUE O6ad
o dadiaculliagannoiunaffinue dadaludaunas
NEEaUNIAAIILAIILASD
e NDN1sIGUAEWDY KrEasiardasenanuidull
auIuU dadalludiunisnadaauninnIIuEaIUISsH
e d76i60IE53 naAIndnIsnadaulteiUiimwad
nangnasdannaafwia dad1lduiunisnedaunia
AUEIUISH

JoyavinunAL 1500Ung’ TEMCA MAGAZINE, ISSUE 1. VOLUME23. MAY-JULY2016 05



multiple-zone VAV systems

Finding the Right Balance for VAV Energy Savings

Fan pressure optimization {(sometimes
called critical zone reset) and supply-
air-temperature reset are two
prescriptive requirements from ANSI/
ASHRAE Standard 90.1 that can be
used to save energy and operational
cost in multiple-zone variable air
volume (VAV) systems. While both
strategies have existed for many
years, both control technology and
standard requirements have changed
since we first wrote about the
strategies in 1991. This newsletier
will cover benefits, drawbacks, and
methods to mitigate the drawhacks
for hoth strategies.

Background

Multiple-zone VAV systems have
existed for more than forty years. One
reason they continue to remain popular
Is that they save fan horsepower at part
load by reducing airflow. These systems
can utilize direct expansion or chilled-
water cooling and serve just a few or
many zones.

In VAV systems, the damper in each box
modulates to vary the flow of air
supplied to its zone, to match cooling
capacity to the cooling load. As the
space temperature deviates from
setpoint, the VAV box controller
responds by adjusting the position of
the damper to increase or decrease
airflow.

Varying the zone damper position
causes the pressure inside the supply
ductwork to change.

To maintain a constant static pressure in
the supply duct as the airflow changes,
VAV systems have historically
modulated the supply fan motor speed.
For example, at full load, with many of
the VAV dampers wide open, the supply
fan operates to provide design airflow.
As the cooling load decreases, the VAV
dampers modulate to reduce supply
airflow and prevent overcooling. The
partially-closed dampers increase the
duct static pressure and if the fan is
controlled to maintain a constant
pressure in the duct, energy is wasted.

This situation presents an opportunity to
optimize the system,

Implementing energy-efficient fan-
capacity control strategies while
resetting the supply-air (SA) temperature
are strategies that can save energy in
these systems.

Fan speed control. The supply fan in a
VAV system must vary airflow based on
the amount of air needed to condition
the individual zones. Today, most
systems are installed with direct digital
controls (DDC) to enable control of the
supply fan based on the static pressure
measured at a single location in the duct.
There are multiple ways for the fan 1o
vary airflow including "riding" the fan
curve, inlet guide vanes, electronically
commutated motors (ECM), and variable
speed drives.

The most common method to vary SA
volume is to change the speed at which
the supply fan rotates. This is achieved
by applying a variable-speed drive to
modulate the motor and fan's rotational
speed. A unit controller can vary the
supply fan speed to maintain a desired
setpoint based on signals from a static
pressure sensor within the supply duct.

Static pressure sensor placement,

The static pressure sensor can be placed
within the duct system or at the outlet of
the fan. Traditionally, the pressure sensor
was |located two-thirds of the distance
down the longest main supply duct. The
balancer would determine the static
pressure setpoint needed at this location
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to ensure that each zone can receive Its
design airflow. The setpoint was often
kept constant, regardless of load
conditions. This combination typically
vielded sufficient airflow at both design
and part-load conditions.

Alternatively, manufacturers offer options
to install this static pressure sensor at the
fan discharge. This allows the sensor to
be installed in a factory environment and
tested before unit shipment,

Regardless of sensor placement, the
static pressure in the duct system
increases as VAV dampers close. The unit
controller responds by slowing the fan
speed to reduce the duct static pressure
back down to the desired setpoint.

For example, consider a small VAY air
handler designed to deliver 8500 cfm of
SA at 3.0 in. w.g. to several zones at
design cooling conditions.

Figure 1 shows the performance of the
25-inch direct-drive plenum fan at these
design conditions (A). The system
resistance curve at design has also been
plotted. At these conditions, the fan uses
about 5.8 horsepower.

Figure 1 illustrates system performance
with a variable-speed drive modulating fan
speed to reduce the supply air volume,

with the duct static pressure control
setpoint fixed at 1.0 inch w.g. As the zone
cooling loads decrease, the dampers in
most or all of the VAV boxes modulate
toward a closed position. This restriction
increases the pressure drop through the
system, reducing supply airflow and
causing the (part-load) system resistance
curve to shift upwards (black curve in
Figure 1).

In response, the fan begins to "ride up”
the constant-speed (rpm) performance
curve, from the design operating point
(A), attempting to balance with this new
system resistance curve, As a result, the
fan delivers less airflow at a higher static
pressure. The duct static pressure sensor
measures this higher pressure and the
controller responds by reducing the speed
of the supply fan. This shifts the operation
of the fan downward until the system
balances at an operating point (B) bringing
the duct static pressure back down to the
1.0 Inch w.g. setpoint. This response, over
the range of system supply airflows,
causes the supply fan to modulate along a
VAV system modulation curve (the blue
curve in Figure 1). This fan, when paired
with a variable-speed drive and operating
to provide 6600 cfm, observes a power
reduction from 5.8 to 3.2 horsepower.

Figure 1. System performance with a variable-speed drive
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Fan pressure optimization

Reducing fan pressure reduces fan
energy consumption, but it takes
communicating controllers on the VAV
boxes to do it. It's possible to optimize
this static-pressure control function to
provide just enough pressure in the duct
to satisfy the most wide-open box.

This is a dynamic process where the
system controller periodically polls the
VAV box controllers to leamn the damper
positions. The controller resets the static
pressure setpoint upward or downward
by a small amount (e.g. 0.1 or 0.2 inches
w.g.). For example, if all dampers are
partially closed, the static-pressure
setpoint can be adjusted downward, As a
result, the supply fan speed can be
lowered even further, saving energy.
During this process, total supply airflow
remains constant because the damper in
each zone opens to maintain its required
airflow, but static pressure in the supply
duct is reduced.

In response to this lower pressure in the
duct, the VAV boxes open further to
provide the airflow needed to maintain
zone temperature. The goal of this
strategy is to identify the critical zone—
the zone that needs the most pressure—
and reduce the duct pressure to the point
where its damper is nearly fully open.
The supply fan generates the minimum
amount of static pressure needed to
push the conditioned air through the
critical box reducing fan energy.

With fan pressure optimization, fans
operate much closer to their theoretical
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Damper High- and Low-Limits

Note that VAV dampers do not operate
in a linear fashion. As shown in Figure 2.
Most airflow variation occurs between
20 and B0% open. For stable
operation,a more-linear portion of the
curve should be used for control.

The system controller polls the VAV box
controllers to determine the critical zone
based upon the farthest-open VAV
damper. If this damper is less than 65%
open (point A), the duct static pressure
setpoint Is decreased; If it's more than
75% open (point B), the setpoint is
increased; and if it's between 65% and
75% open, the duct pressure setpoint
remains unchanged.

Figure 2. VAV damper position
versus airflow

best performance (predicted by the affinity
laws) as shown in Figure 3. When
operated with a constant duct pressure
setpoint, the fan consumes 3.2
horsepower at part-speed to deliver 6600
cfm (B). When the same fan is operated
with fan pressure optimization to deliver
the same volume of air, it operates at a
lower pressure and consumes 2.5
horsepower (B'). In addition to reducing
the energy consumed by the supply fan
during part-load operation, there are other
benefits.

Surge avoidance. When running at
reduced speed and generating lower static
pressure, the fan operates farther from the
surge region compared to traditional duct
static pressure control.

Acoustics. The fan itself generates less
noise at lower speed and the furtheropen
dampers produce less noise in each box.

Reliability and lower installed cost. The
position of the supply static pressure
sensor matters less when the system is
run with fan pressure optimization because
its setpoint is continually reset. This allows
the sensor to be factory-tested and
installed at the outlet, which reduces
installed cost and increases reliability.

Proper operation. Fan pressure
optimization and DDC control allow the
system and operators to identify, correct,
andfor ignore rogue zones. A rogue zone
can prevent the duct static pressure from
being reset downward because it requires
nearly constant airflow. Sometimes, this
indicates one of several possible problems:

* undersized VAV box,

* obstruction in supply duct to zone
(such as crimped flex duct),

* improperly located or malfunctioning
ZONEe Sensor.

Figure 3. VAV system modulation curve comparison
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