Trane Thailand

NOVEMBER 2015 : ISSUE 34

amwiAsugiouuis uloaidiudluunvuaonrataidon Tuoo:adumsinsguraiuiasms
ns:qumaodorisunswe lain msiwulomalkwnnidsielaussihauisnonliaviaduoin
sUIMISOIAMSADIASIH (504d.) Msaansssultaumsloudin 2% 1Kdo 0.01% Msaam
2aDWOLDIN 1% KA 0.01% HSourasMsMLMBAUsBIBUWBONOgAESIAIUIAU
3 a1uun awsnuillaangounmBuanasssuaiia 20% voblyanminogolds BoiBolao
urasnisinatio:soans:quaoane 1a:soaloulninliasonmsiwnordalaiJuogivuin
uonond Msus:ya 4G Rlangpduus:yanudiudusiududu gososlnsguraidsiala
IWLUSNNMEUAIULIN BLO:1528S0LSUNISAaLNUUOLSTUIATUTASDNISCIDAMAD
pnaduiweowcuunUs:nAlkdduaolu

WAAN KIEA35500
T Thadard Courlry
General Kiaagar

Tuyru: ‘INsu’ MALWEUUTWAONTUNKA1EUSINNIWOSODSUNISAdNUYODENAT
laaypaouauovaonLaELMSYOLaNA NlaaaouTKNIGDALLYLILULIANSSUMS
Us:Hgawdboiu la:snunadvioaaol a:davnisidadulilagaaea Ao NMsusSmskabmsung lia:olnanda
insaulowapwoaomsirusnismunnidonaovnis

dnsuitornnaluadud Imsuhiauodum usns 1a:o:lka
yovinsuoedAsSUNdU Tain Air-Cooled Chiller su ‘CGAJ’ N0
Ous:AnSNwap dadobome Us:hgawuniunisdado na:lsans
mAWIdu R-410a MidJudasaodvioaaol BoawiIsnlsoiu
sounUIWUAOEA 1a: AHU Wsous:UUAdUALNA:QoNaowlisnIu
BAAJUAL ‘Trane Smart Motor Starter Panel’” &1HSUAJUAU
InSovusSuoMIAIIVUIENaoUULNalKeY auna 5-21 du Rdalsu
AUaE wsouwbniuNIsisPIURIWUAILE:QONEUIE la:uaoaq
ABUINELIU 18:USNSeWINSaKuvonoUALITU Tracer

e e - : AdaptiView Display Control &wisuindovBalaos No:508lHMs
"?.5. La ADUAUS:UUNAUIUDUS:ANSNW lla:Us:HEawabviugodu
~  Tracer Adaptiview Display

SouUAvUNADIUAOUN 2 YOD ‘Dual-Temperatur Chiller Plants’
drnsuonmsnaovmsisuriuarusndnIanMdAU 1a:avNMeauu
Auasaindadmidov ‘aululagp’ Wolknnniulaaovmiulanio
Tuusioruuiu Tusovnlsaluidoaoonmavs:ulaosiuunu:d...

Py Upgrade

Dual-Temperature Chiller Plants

e

7
3 {ﬁu"[u”l‘éula}

n facebook/TraneThailand info@tranethailand.com @ Ingersoll Rand.



== TRANE
% HVAC Parls & Supplies

Spare Parts Updated

(SMS - 3P - 1F - 10)

sanoUAUIASoDUSUOTMAIILUIBNEOUULNATKIY Juna 5-21 Au vovs:uuUlsuonMmA DX/Chilled water system
NIsLIUAU Lolaes AHU uula 0.75 HP @b 5.0 HP 1IuU Direct on line (DOL) Bulasunisooniuu
unduwiAuirduunan:Aasala:asemumeanomsisuiu wsauadawbnisumsUavAunuwaund
molwwhnoelriuuoliaosuonoINUagbsovsSuexternal input for remote start
ansumsnouauoINs:gdnaluu ON/OFF riwousouriu AHU motor

Power failure LED indicators :
Over Voltage LED, Under Voltage
LED, Phase Error LED, Voltage
Unbalance LED, Overload LED

7-segment display on-board
Thermostat & Operating Status
LED indicators
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Temperature setting Features of On - board Thermostat

4-stage output operation

Auto restart : IJolWWAGUIAONAUNMIDUUNG S:UUDIDIUMUAADIAUAADIO
Time delay : nscdidonmsioiuidu DX system S:UUDDMSKUIDIDAINMISHIDILYOD
pouwsalsosiduinal 3 Ui adubs:uurkusvioardrsunisriioiuidu Chilled water system
Sensor error alarm : S:UUIPDIGOUAIUWAUNG (self-diagnostic)

External input for remote start : SODSU external start input
PINMsAJUAUS:eInaluu ON/OFF

Watchdog : S:UUD: reset NURIDODMSMAMOIUWAWAIODINS:UUADUWIINDS
Remote room sensor (option) : soLSUMSIBOLOD remote room sensor 15UQ
epoxy type H50 temperature module Ta 1 20

Remote freeze sensor (option) : &1L1SNOO remote freeze sensor UAQ pipe type
Wwoasavaasumsiduthidonnosa

Remote display unit (option) Remote display unit
(option)

02



Trane Smart Motor Starter Panel

Comparison of features between
Trane STANDARD AHU Starter Panel and Trane SMART AHU Starter Panel

TRANE

HVAC Parts & Supplies

Features of Starter Panel Standard Starter DOL Smart Starter
Compatible with DX only DX system 4
Compatible with Chilled water system (ON/OFF operation only) X v
Temperature setting v v
4 stage output operation 4 o
External input for remote start X v
Auto restart v v
Sensor error alarm by Trane thermostat v
Watchdog by Trane thermostat v
Remote room sensor (option) v v
Remote freeze sensor (option) X v
Remote display unit (option) X v
Power failure LED indicators:
Over Voltage, Under Voltage, Phase Error, Voltage Unbalance, W el
Overload
Max. capacity of AHU motor (HP) 5 5
Ambient operating temperature IS S 10°C-50°C
Dimension in mm. (H x W x D) 500 x 350 x 200 322x%x322x93

Model Motor
qutu_ge HP KW
SMS—-3P-1F-10 380, 400, 415 0.75-5.0 0.55-3.7

Power consumption 20 W

Input voltage 220 - 240 VAC
Frequency 50/60 Hz

Accuracy +1%

% Over voltage 5-20%

% Under voltage 5-20%

% Voltage unbalance 3-20%

Output rated power AC-3 @ 400W 3.7 kW

Contact rating (AC-1) 30 A

Phase protection mode Auto / Manual
Ambient operating temperature 10-50 C

Wire fixing Screw terminal block
Indicator 7-segment LED Display
Dimension in mm. 322 x 322 x93 mm. (Hx W x D)
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Environmental friendly, high efficient
and supreme multiple protection system

Module Design Various combinations are available for different

o T

cooling capacity need. rEE

Efficient
& Stable

e

g
Having COP up to 3.19 w/w. high efficiency scroll compressor F
is used and be capable of multilevel energy adjustment. B~

Shell & Tube Evaporator ‘ High quality and reliability.

Identical dimensions of the same series ensures

Easy Installation | orderly and neat installation.

Two individual circuits in a single module
helps back up when one circuit is out of order.

System Backup
Running

Capacity | Up to 160 ton/module and up to 480 tons/multi module.




Trane Care Services

TRANE

Building Services

Tracer Adaptiview Display Upgrade

misowinsaruvonouAuIdu Tracer AdaptiView Display Control dHsuinSovBalaosinsu 558 R NOMs@adorsuinne
AJUAUSU CH530 wonisomiulasaso Bolusadwinsariivonsunuo:Us:nouludosounsndfdAny 18U Koo Tracer

AdaptiView, UC800 Controller, Hardware, Cables lla: Mounting Swing Arm

TRANE CHILLER SERIES R
CH530

Control Change : Architecure

DynaView
g:::rwe,r* COperaﬂng Card
Upply

Sensors/Actuators

CH530

2] 0] [ - ————

LCI-C Rl et et

e PIC

--Modbus

By Technical Support and Training Department

ADAPTIVIEW

‘BACnet communitcation to be reconfigured
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Trane Care Services

TRANE

Building Services

AdaptiView" Chiller Control Comparison

AdaptiView b

Tracer " CH530

Trane® Tracer™ CH530 control panels were offered on water-cooled Series R, model RTHD chillers built from 2003 through 2014. These panels have many of the
control features of new AdaptiView™ panels. However, they have limited communications and service interface capabilities. For improved user communications,
logging and servicing capabilities, and compatibility with Trane Intelligent Services (TIS), Trane Service recommends that these panels be upgraded to new Trane
Tracer AdaptiView™ control panels.

Features

Base Technology

Tracer CH530 Control Panel

Networked digital sensors and
display, controlled by Tracer
DynaView™ controller with

monochrome graphic display.

Tracer AdaptiView Control Panel

Networked digital sensors and display, controlled by
Tracer UCBOO digital controller and Tracer OD color
graphic display.

AdaptiView Benefits

Provides unit control flexibility
and monitoring not possible with

early generation digital controls.

Primary Repair

Modular digital component design

Modular digital component design that minimizes

Repair components are in stock

Components that minimizes cost of individual cost of individual service parts and all components and affordable. Cable kits available
service parts and all components are used in Trane present production equipment. as an option when upgrading to
are used in Trane present AdaptiView uses pluggable-style connectors for easy AdaptiView.
production equipment. component replacement.

Trane Same capabilities as AdaptiView Compatible with current Tracer Summit™ building Communicates with Tracer

Communications

automation system.

systems which allows advanced

Capability energy saving strategies such as
Tracer chiller plant optimization.
Facility Mative LonTalk™. Requires Tracer Native LonTalk™, BACnet, and Modbus® Communicates with leading

Communications
Capability

Summit for Modbus and BACnet
communications capability with
facility communications systems.

communications capability.

commercial and industrial building
management systems. No
intermediate panel needed.

Temperature
Control Strategy

Same Feedforward control as
AdaptiView.

Feedforward Adaptive Control uses open-loop, PID
predictive control strategy designed to anticipate
and compensate for load changes. It uses evaporator

entering-water temperature as an indication of

Responds faster and maintains
stable leaving-water temperatures.
It also eliminates the inherent

proportional error seen with

load change. deadband controls.
Variable The Tracer CH530 chiller controller Tracer AdaptiView uses the same control algorithms \arying the water flow reduces
Primary Flow uses a patented, variable water-flow as CH530, with an enhanced component set to the energy consumed by pumps,

Compensation

compensation algorithm to maintain
stable, precise capacity control under
changing flow conditions. Variable-
fow compensation is a new, optional,
control feature that includes water
differential pressure-sensor
transducers. Variable-flow
compensation improves the ability

of the chiller to accommodate variable
flow.

provide even more precise control. This is an option
when upgrading to AdaptiView from CH530, even if
vour chiller previously did not have this feature,

By Technical Support and Training Department

which can be a significant source
of energy savings, depending on
the application.
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Trane Care Services

Features

Tracer CH530 Control Panel

Tracer AdaptiView Control Panel

TRANE

Building Services

AdaptiView Benefits

Chiller Same adaptive protection strategies Adaptive protection strategies - The Tracer™ controller ~ Helps to maximize the ability to
Protective as AdaptiView™. monitors chiller refrigerant temperatures, refrigerant keep the chiller running under
Control pressures and electrical phase imbalances and adjusts adverse phase imbalance and
Strategy chiller operation when conditions approach alarm limits. refrigerant conditions.

An example of such a condition is when there is a

partial failure of a cooling tower, limiting total capacity.
Motor/Power Same advanced starter Advanced motor/power protection - Digital control Digital controls are more accurate
Protective protections as AdaptiView. protection from current overload, phase imbalance, and faster than analog overload
Control phase loss, momentary power loss, and over and under ~ controls. Also, AdaptiView
Strateqy voltage variations. provides voltage imbalance and

dry run protections that address
important causes of chiller failures.

Power Failure

Same adaptive fast restart method

Fast Restart - The controller allows the chiller to

Typically restarts 30-60 seconds

Recovery as AdaptiView. restart during the postlube process. If the chiller shuts — after a power failure.
Strateqy down on a nonlatching diagnostic, the diagnostic has

30-60 seconds to clear itself and initiate a fast restart,

This includes momentary power losses,
Performance Same performance monitaring Capable of measuring entering and leaving Allows users to monitor and
Monitoring parameters as AdaptiView. water, oil temperature, tons, power consumption, diagnose chiller operation trends.
Capability power factor (uncorrected), compressar phase amps,

and compressor phase voltage.
Loegging and Current status and alarms are Recorded data logs include ASHRAE 3 report, Allows users to monitor and
Reporting indicated on monochrome LCD display. Custom report, Graphical custom histarical data log, diagnose chiller operation trends.

and 100 alarm log.

Setpoint Saving
and Backup

Setpoints can be edited and stored for
backup using Tracer TechView™.

All unit configurations and setpoints are recorded
digitally via Tracer TU and KestrelView™ allowing
complete backup and restoring of unit operating
parameters.

By Technical Support and Training Department

Speeds replacement and assures
accuracy in case the panel
requires repair.
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providing insights for today’s hvac system designer

Engineers Newsletter

Dual-Temperature Chiller Plants

Plant with Two Chillers

Many chiller plants are designed to include
more than one chiller to improve plant
efficiency and to provide redundancy if one
of the chillers were to fail or require service.

When the plant is designed with two
chillers, there are several configurations that
might be used to provide the two different
water temperatures, VWhile either air or
watercooled chillers can be used in a two-

chiller plant, our example will assume water
cooled chillers.

Blending valve with loads in parallel
(chillers in parallel or series). The first
two-chiller configuration (Figure 3) uses the
same blending valve concept described
previously. The water chillers, with
evaporators piped in parallel, both
produce 40°F water, Some of this cold water
is distributed directly to the dehumidifying
coils in the airhandling units, while the rest
15 blended with warm water (63°F) returning
from the terminal units to produce 57°F
water.

Because of the large delta T across the
chillers, however, this I1s typically a good
application for configuring the chiller
evaporators in series (Figure 4), rather than
in parallel. In this example, the upstream
chiller cools the water from 60°F to 50°F
while the downstream chiller cools It the
rest of the way to 40°F

One benefit of configuring chiller
evaporators in series is lower overall plant
energy use. In this example system (see
Table 1), the upstream chiller operates much
maore efficiently (0.462 kW/ton) since it need
only cool the water to 50°F resulting in less
total chiller power. Since the full water flow
rate (613 gpm) is pumped through both
chiller evaporators, the incremental pump
power is higher (4.4 kW compared to 1.1 kW
with chillers in parallel). But the total power
for both chillers plus incremental pumping
power is still 9 percent lower with the
chillers configured in series (261.2 k\W
versus 285.9 kW with chillers in parallel).

volume 44-3

Part 2

Figure 3. Two-chiller plant {loads in parallel, chillers in parallel}
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Figure 4. Two-chiller plant {loads in parallel, chillers in series)

T ST e

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

|
60°F 50°F 40°F

e
chillar 1 = chiller 2

u E
a (W free cooling)*™® == =
'l--l-ll-llilnllll-llll;

IIIIIIIIIIIIEIIIIIIIIIIIIIIII-IIII
chiller minirmum flow blending

bypass pipe and valve* valve

>

1200 gpm

watar
aconomizer® ®

Frmrme Trrrrmrrrmrerrmr rrsrrer remrermrm I m ATy

sensible coils in

terminal units
dehumidifying
colls in AHUs

b

* included if varabla-flow chiller pumps arga used

=% some systemns configure one chiller a3 & “free-coaling™ chiller, while othars include a separate plate-and-framme heat exchanger for watar
BCONOMIZING



Dual-Temperature Chiller Plants

Table 1. Comparson on dual-temperature plant configurations that include two chillers

evaporator | evaporator
chiller antaring leaving . avaporator | incremantal
avaporator water watar chiller fﬂt“"‘“ chiller prasaura pumiping
flow rate, | temperature, | temperature, | load, | efficiency’, | power drop, powars,
QP °F F tons EWrton kW ft. HzO kKW
E“ % Chiller 1 206.5 a0 40 250 0.562 142.4 6.9 057
'H oy
= E E Chiller 2 208.5 €0 40 250 0.569 142.4 6.9 057
'_g E A Totals 500 2848 R 11 |=2859kW
£ 5
= @ Chiller 1 &13 &0 50 250 0.462 115.6 129 213
= 'E =1 (upstraam)
E‘ = %I Chiller 2 613 &0 40 250 0.564 141.2 134 2.22
@ § i| (downstream
g5 Totals 500 256.8 + 44 |=2612KW
o ':‘: Chillsr 1 261 o3 40 250 0.570 1426 5.1 0.36
3 E- Chiller 2 261 o3 40 250 0.570 1426 5.1 0.36
= =
“ E Totals 500 2852 + 0.7 =285.9 kW
33
" Chiller 1 522 &3 515 250 0.445 1113 9.7 1.36
2 2 | (upstream)
339
& = = Chiller Z 522 515 40 250 0.565 141.3 101 142
ﬁ E iL| (downstream)
=5 Totals 500 2526 + 28 | =2554kW
" Chiller 1 1500 &2 &7 288 0.299 1M4.7 168 6.79
E g = (upstream)
L.
£ = § Chiller Z 300 &7 40 212 0.526 124.2 6.7 0.54
ﬁ ;ﬂ- E (downatream)
= Totals 500 2389 + 13 =246.2 kW
Chiller 1 1200 &3 57 200 0.4 120.3 11 359
E - 5 fwarm)
g E % Chiller 2 300 56 40 200 0.592 118.4 6.6 0,54
v E D
25 (cold)
Totals 500 2387 + 41 =242 8 kW
! Fulkload efficiency based on a 2.0 gpm/ton condenser water flow rate and 85°F water entering the condenser.
2 This is the incremental power required to pump tha water through tha chillar's evaporator, assuming 70% pump afficiency
lincramental pump KW = (0.746 KWhp) x (evaporator flow rate, gpm x evaporator prassure drop, ft. HoO) /(2960 x pump efficiencyll.

Another benefit of configuring the chiller
evaporators in series is that it simplifies
sequencing (turning chillers on and off) in
a variable-primary flow (VPF) system.?

The drawback of configuring chillers in

series i1s that it is more challenging to
provide redundancy if one chiller is not

operational. With the chillers in parallel,
both chillers are likely to be identical, and
can be selected for a little extra capacity

so that one chiller operating alone can

provide a 60 or 70 percent of the design
capacity while the other chiller is serviced.

To provide redundancy with chillers in

series, the upstream chiller may need to be
selected for 'less-than-cptimal

performance so that it is capable of

producing 40°F water if the downstream

chiller is not operational. Unless the
upstream chiller is a free-cooling chiller (see

p.9), arranging the condensers in a series-
counterflow configuration can provide this
redundancy without sacrificing
performance. 4

In addition, a set of bypass pipes and
shutoff valves need to be added to the
plant to enable either of the chillers to
operate while the other chiller i1s serviced
(see Figure 4),
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Dual-Temperature Chiller Plants

Blending valve with loads in series
(chillers in parallel or series). When
the temperature of the water retuming
from the dehurmidifying coils (56°F in
this example) is colder that the water
being supplied to the sensible-only
terminal units (E7°F), some designers
consider configuring these loads in
series (Figure 5). In this configuration,
40°F water from the chiller plant is first
distributed to the dehumidifying coils.
The B6°F water returning from these
coils is then blended with warm water
(E27F) returning from the terminal units
{and maybe some additional 40°F
water from the chiller plant) to produce
57°F water for the terminals.

Configuring the loads in series offers
an efficiency benefit compared to the
loads in parallel 2554 kKW with chillers
in series, versus 261.2 kW with the
loads in parallel and chillers in series),
since the chiller plant flow rate is lower
(522 gpm compared to 613 gpm with
loads in parallel) and the larger plant
delta T allows the upstream chiller to
be selected for a warmer leaving-water
temperature.

However, this configuration does
introduce some added control
complexity. The chiller minimum flow
bypass valve now has a second
purpose. In addition to ensuring
minimum evaporator flow through ary
operating chiller, it must also ensure an

adequate supply of cold water at the
blending valve.

At design load for this example, 200
gprm of 40°F water is supplied to the
dehurmidifying coils, which returns at
56°F Blending only this 200 gpm of
56°F water with 63°F water returning
from the terminal units results in a
61°F supply temperature to the
terminals (Figure 6, top).

S50 the bypass valve must open to mix
222 gpm of 40°F water with the 200

gpm of BE°F water returning from the
dehurnidifying colls, to ensure that the
blending valve has enough cold water

Figure 5. Two-chiller plant (loads in series, chillers in series)

= (w/ frea cooling]**

u
|
[
A Ezzm.IIIIIIIIIIIE.IIIIII-IIII

blending
valve

222 gpm H ‘

cold-water 2upply
valve and chillar v
rninimum flow

bypass valve*

sansible coils in
tarminal units

Eﬂ dahumidifying

colls in AHUs

used to ensure adeguate supply of cold water for sensible coils when dehum idification AHU coil control valves are modulating or

closed AND also usaed to ensure minimum evaparator flow if variable-flow chiller pumps are used

*¥ some systems configure one chiller as & “fres-cooling ™ chiller, while aothers include & separate plate-and-frame heat exchangsr for

WEtEr SCOnOMmizing

to deliver the required 57°F water to
the terminals (Figure &, bottom). This
amount of bypass varies as the control
valves on the dehumidifying coils
modulate or close, and may require the
bypass pipe to be larger than if it were
only needed to ensure minimum
evaporator flow,

For this loads-in-series configuration,
the chiller evaporators can be piped
either in parallel or series. Similar to
the previous example, configuring the
chiller evaporators in series results in
11 percent less total power (266.4 kW
versus 285.9 kW with the chiller
evaporators in parallel, see Table 1),
But as mentioned, configuring the
chillers in series makes it more
challenging to provide redundancy in
case one chiller is not operational.

Figure 6. Cold-water bypass when loads in series

e
restUrning &821°F
from 900 cold-water
t““Jr'-'?fs! —— bypass valve
1200%' IIDIIIIIIIHII;::‘ITI;{_
ant
supply o 56°F
‘tarminaﬁrﬂts 300 gpm
ratumirﬁ from
dehumidifying
ool
od°F
78 gpm
7 B g
1200 67°F h 4 — i
‘;":'ml BE°F
200 gpm

10



Dual-Temperature Chiller Plants

Chillers in series with split flow.

With the chiller evaporators configured in
senes, some designers consider splitting
the flow between the two chillers (Figure
7). In this example, the upstream chiller
cools all the water to 57°F Some of this
water is then distributed directly to the
terminal units for space sensible cooling,
while the rest passes through the
downstrear chiller and 1s cooled to 40°F
for the dehumidifying coils.

Since the upstream chiller operates at an
even warmer leaving-water temperature
(57°F), it is more efficient (0.295 kW/ton).
However, because there is no blending,
the full flow rate required by the terminal
units (1200 gpm) plus the flow rate
recuired by the dehurniclifying coils

(200 gpm) passes through the upstream
chiller, resulting in a higher evaporator
pressure drop and pump eneray penalty.

This configuration is an attempt to
maximize the efficiency of the upstream
chiller, since it does not cool the water
intended for the terminal units any more
than needed. However, if the water
returning from the dehumidifying cails {at
B56"F in this example) is cooler than the
water leaving the upstream chiller (57°F),
there is energy wasted. The 5E°F return
water Is mixed with 83°F water returming
from the terminal units and passes
through the upstream chiller. Rather, it
would be more efficient to simply direct
that B6°F return water right into the
downstream chiller.

S0 splitting the flows provides an
efficiency benefit for the upstream chiller,
but directing all of the flow through the
upstream chiller is inefficient unless the
water returning from the dehumidifying
coils is significantly warmer than the
water leaving the upstream
chiller...which is unlikely.

Figure 7. Two-chiller plant (chillers in serdes with split flow)

-
| 1500 gpm

chiller 1
(wi free cooling)**

s

EEEEEEEEREN ’.IIIIII

supply temperature
control valve

¥ included if varable-flow chiller pumps are peed

chiller 2

200 gpm

: B 1200 apm
R chillar minimum flow
bypass pipe and valve '0 57°F bypass pipe and valve*
I IIIIIII.IHIIIII.IIII IIIIIIHIIIIIII |
I |
| watar |
economizer** |
e e s N e AJ
67°F
A temninal units
dehumidifying
coils in AHUS

** some systems configure one chiller a2 3 "frescocling” chiller, while others includs & separate plate-and-frame haat exchanger for

water economizing

For this example, the total power for both
chillers plus incremental pumping power
15 & percent lower than the loads-in-
parallel/chillers-in-series configuration,
and 4 percent lower than the loads-in-
senes/chillers-in-zeries configuration
(Table 1). Splitting the flows does avoid
the complication of controlling the chiller
minimum flow bypass valve to also
bypass cold water if needed, but the
interaction of the two pumping systems
may be difficult to balance and control.
Plus, it provides very little redundancy
since the chiller flow rates and water
ternperatures are drastically different.

This configuration requires two separate
chiller bypass pipes with minimum flow
control valves, Figure 7 also shows an

additional temperature control valve for
the 57°F water loop. Since most
sensible-only terminal units cannot allow
condensation, the water supplied to
them must always remain at a
temperature above the space dew point
temperature. Depending on how
accurate and stably the upstream chiller
is able to control its leaving-water
temperature, the designer may want to
include this additional valve to ensure
that too cold of water is never
distributed to the terminal units. Under
low load condtions, 1f the chiller has
reached its minirmum stage of capacity
and begins to produce water that is
colder than the desired 57°F setpoint,
this valve will blend in a small amount of
warm return water.
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Dual-Temperature Chiller Plants

Dedicated chillers. In this final
configuration, one chiller supplies 57°F
water directly to the terminal units,
while a separate chiller supplies 40°F
water directly to the dehumidifying
coils (Figure 8).

The benefit of this configuration is that
It maximizes the efficiency of the
“warm-water' chiller. Only the flow rate
required by the terminal units passes
through it and this water is only cocled
to the required 57°F setpoint (not over
cooled). The "cold-water® chiller
handles only the flow required by the
dehumidifying coils.

The total power for both chillers plus
incremental pumping power is the
lowest of all the configurations
analyzed—242.8 kW (Table 1).

In order to provide redundancy, two
interconnecting pipes and shutoff
valves can be added to the plant to
enable either of the chillers to operate
while the other chiller is being serviced
(Figure 2], The plant can still supply
both water temperatures with just the
remaining chiller operating:

¢ |f the "‘warrmn-water' chiller (chiller 1)
fails, valve V-1 is closed, valves V-3
and V-4 are opened, the "cold-
water” chiller (chiller 2) continues
operating to produce 40°F water,
and the supply temperature control
valve blends in warm return water
to deliver 57°F water to the
terminal units.

e |f the 'cold-water" chiller (chiller 2)
fails, valve V-2 is closed, valves V-2
and V-4 are opened, the "warm-
water' chiller (chiller 1) continues
operating with a leaving-water
setpoint reset to 40°F, and the
supply temperature control valve
ensures that 57°F water is
delivered to the terminal units.

Another option could be to include pipe
stubouts in the chiller plant to enable

quick connection of an emergency
rental chiller, if needed (see Figure g),

The interconnecting pgpes and shutoff

Figure 8 Twa-chillar plant (dedicatad chillers with hydraulic connections)
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dehumidifying
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*= some systems configure one chiller as a "freecooling” chiller, while others incl ude & separate plate-and-frame heat exchanger for
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valves would allow the chiller plant to
‘limp along® and provide partial capacity
until the emergency chiller arnves
(often within 24 hours).

The interconnecting pipes also provide
the opportunity to operate only one of
the chillers if the combined loads are
very low, which may improve overall
plant efficiency.

As in the previous configurations with
chillers in series, the "warmm-water'
chiller may need to be selected at
‘less-than-optimal” performance so that

it is capable of producing 40°F water if
the 'cold-water” chiller is not

operational. This might be a good
application for a chiller with a positive-
displacement compressor (e.g., helical-
rotary or scroll) or a centrifugal chiller

with a VFD; both of which would be
wellsuited for operating at either
water temperature, If required.

Like with the previous split-flow
configuration, this configuration also
requires two separate chiller bypass
pipes with minimum flow control
valves, and the termperature control
valve for the 57°F water loop s
probably also a good idea. But it does
not have the added complication of
controlling the chiller minimum flow
bypass valve to also bypass cold water
(as required in the loads-in-series
configuration). While the two sets of
pumps are hydraulically separated
when both chillers are operational,
selection of the pumps should also
ensure that the pumps will properly
operate in an emergency mode.

to be continued...
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