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Spare Parts Updated

TRANE

HVAC Parts & Supplies

Drain Pump

MsB0IU - mauduingovusuonmAsta Wall mounted, Ceiling suspended, 1a: Ducted & Fan-coils
AduuI00gS:HoL 9,000 — 60,000 BTU (up to 5 tons)

Condensate removal pump m @& mm ID

3

80 mm

238"

1447 1D

h._.u—-r"‘fﬂ:

ACUEUUQ:

e dlsuvunaidninuiwsauasanouaivisniumsqaunnousuiruuin
(Max. Flow rate 30 |/h)

e ADUNUNUOOUAWLED asngaudlinvbidavanusnduidouldnala

e Low sound level in operation (< 36 dBA)

e sodadlsulhu aonmsduasifounnduanuwondosaviuno 1a:0u
goansndadaniuwlormwonhdonuauviniwaiundoniunoladnass

¢ Plug-in power cord aclﬂmuduﬂ"mmnms maintenance
Ia: replacement

e Energy saving mnUS:ﬁnEmwn'lsﬁ'nmuq'.:nrﬂHﬁms*nrnsiﬁaq'a
sosaas:a:0aINMsrimugovula:msiswaboiufuosan

saJuulno (Kit contents)
Us:nouaoy saduthivia:sansuaus:autivdod
e Piston pump Ubusdagangu Tridbsana:usuirunisqaunao
dmsunmsaounnolulalus:aina
e Anti-vibration mounting bracket dogiadovriunisdua:iiiou
¢ Plug-in power cable with 2 safety switch wires (1.5 m)
e 6 tie wraps, 2.5 x 100 mm
e Detection unit (SI2958, 1.5 m cable) BaA2UAUS:AULNND ASIDAOU
s:duunnoAlnaoonuIDINIASoRUSUOINIA IubmsiiueoniJu 3 s:du
>> s:duil 1 Judh ON fis:duuh 16 mm.
>> s:duil 2 Judh OFF As:dud 11 mm.
>> §:dUA 3 ALARM Ifous:dulhgoiiuluis:aud 16 mm.
na:aanmsnioiuyoo Compressor
e Detection unit installation kit:
>> Rubber elbow 90° @int.15 x L 60 mm
>> Vent tube @int.4 x L 75 mm
=> Mounting rail
>> Adhesive
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Drain Pump SI3300
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HVAC Parts & Supplies

d81aonsuyovduy

idonmuuunanauaiuisniumsninouidugevindovusuoinia TagialuusuIrudINDRINOTUD:OES:HI
1.8 — 2.8 Aas/Bolub o 1 dupcWIdu dbdumbindovusuoimAuua 5 du 2:0Usurudiiblrgaoen
= 5 x 2.8 = 14 das/B 2luo

godvbinalunmsidonsuyovuuun
¢ N1 Actual Flow Rate binnoWSuruuliaabnisqaaan taavandonsuduuinnaoo
e 01 Actual Flow Rate uaanaWsuruuNaovMsqgaoon Iaavoiaevidonsuduuinlrkydu

Actual flow rates (I/h)

Suction head | Discharge head Total tube length — ;:f:rint. 6 mm (1/4”) hose
(A) (8) =
Condensate removal pump 5m 10 m 20m 30m
Om 30 27 26 25
2m 26 24 23 22
4m 22 21 20 19
— Om 6m 18 17 16
am 15 14 13
10 m 12 11 10
T 12 m 8 F
R O0m 24 23 22 21
2m 20 19 18 17
C ] 1m 4m 17 16 1 14
B m 13 12 11
8 m 10 9 8
A 10 m 6 5
_ 0Om 21 20 19 18
—— 2m 16 15 14
2m 4m 13 12 11
]_‘ 6m 10 9 8
P 8 m 7 (&) 5
.‘ 0 m 17 16 15
am 2m 14 13 12
Detection unit am 10 9 g
6m 6 5 4

([}



TRANE

Building Services

Trane Care Service
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The Impact of VSDs on Chiller Plant Performance

Figure 6. Alternative 6 comparison with addition of variable high condenser-water flow
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Alternative 6 uses 3 gpm/ton design condenser water
flow rate but applies optimized variable condenser water
flow to continuously modulate the condenser system flow
and pump power use relative to the plant load (Figure 8).
The objective of this control is to provide the chiller(s) with
higher flow at high loads when it most benefits chiller
performance, and reducing flow and pumping power at
part load to minimize the excess pump energy consumption.

& — _— Loy ] - s - = "
wwugraend 6 nanonisissulisulneniansinisinavevurdoneulausesi 3 gpm/ton uazfAso VSD Adudn

Miami office no economizer
[amnualized KW fton)

gwsdingwiiivend
sauiuslnlulumes
{Ug=EnSmmeaderfioliumioe kKWaon)

Memphis hospital no economizer
(annualized KW/ ton)

[sowenuafiuulz
salidainluluoes
{Us=ndnenderfollundie KiVan)

05 06 07 08 09 1.0 1.1 |05 06 07 08 05 1.0 1.l
L L Ll
N @ - e
- e a @
. e e
N L - e
e @
Be e

wuugnaevii 6 1idn msluaranidraunuaaiii 3 gV
ton I.LFIITIFIFH V3D T'ITEI!-JH']]JFIH‘].HLHH"I.,‘&HFI'_IE-IJ"I"'IT...‘T.HﬂFITI
Lﬂﬁﬂuuﬂﬁﬂﬂ {;ﬂﬂ 6) qmqﬂi”ﬁaﬂﬂﬂq NTAILAN Pzl
\AFRaviLu N‘ﬂﬂﬁ*’lﬂ’l‘ﬂ'ﬁﬂﬂﬂﬂHWHﬂHLﬂHL‘HﬂTﬂﬁJﬂWEﬂ,ﬂ
ﬁnﬁ‘]uﬂn’li‘iuﬁﬂmﬂ uﬁuﬂﬁlﬂﬂﬂﬂqﬂ.ﬂﬁ'ﬂﬂdU"IF'I‘EI'L.!.I.FIMI.‘E‘EIT
lLﬁEI'I"Iﬂ.‘ﬂﬁﬂwHﬁU'ﬂ‘ElﬂﬂHUﬂﬁ--'.l‘ll.‘l-'f!-lﬂ"lT'L'ﬂﬂﬁﬂ-J’IUﬂ"JULﬂH'ﬂ'EIwJ
thnihliesigaianzinaaunasau winivan)

09



The Impacts of VSDs on Chiller Plant Performance

Observations.

* Energy savings differ by location for this alternative. The
Chicago office and the Memphis hospital alternatives
show minimal energy savings when compared to the
near optimized constant water flow (alternative 5).
Single chiller systems again provide a larger percentage
of savings.

* Properly balancing the chiller/pump energy for best life
cycle performance (near-optimal constant flow design)
leaves little excess pumping energy to be optimized out
of the system at part load.

* The Miami office chiller plant energy use is higher for
the high design variable flow alternative compared to
the near-optimized constant water flow case. This Is
likely a result of two conditions: The large number of
high- wet bulb operating hours which requires high flow
to prevent unstable chiller operation results in elevated
system pumping power. Secondly, the higher design
entering tower water temperature of the low flow system
increases the tower heat transfer effectiveness which
results in proportionately lower fan power at all loads.

* The efficiency of wvariable-speed chillers is more
negatively impacted by varying condenser water flow.
Therefore the expectation is that a system with
constant-speed chillers would show slightly greater
benefit in annualized efficiency compared to the V5D
chiller system.

* As with variable-speed fan control, incorrect control
would negate the benefit of the variable speed
condenser water pumping and cause the system
energy use to be substantially the same as the 3 gpm/
ton constant flow system (alternative 5). This could
occur through an operator overriding the VSD to 60 Hz.
Again the affinity laws for variable speed can work
against the system efficiency.

* Unstable condenser water flow and/or cooling tower
fan control would negatively impact system efficiency
and may result in unstable chiller operation (surge in
centrifugal compressor chillers). The low constant flow
alternative eliminates the potential for unstable
condenser water flow thus reducing the potential for
instability with varying loads.
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The Impacts of VSDs on Chiller Plant Performance

Figure 7. Alternative 7 comparison with addition of variable near-optimized condenser-water flow
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Alternative 7. Figure 7 illustrates a system with 2 gpm/
ton design condenser water flow AND optimized variable
condenser water flow and cooling tower fan speed
control. This configuration leverages low design condenser
pump and tower power and reduces it even further when
beneficial at part load. This is balanced against a slightly
higher chiller power use at full-load design conditions.

Observations.

* This is the most efficient configuration examined,
although the efficiency advantage is small in all cases
when compared to the near optimized constant
condenser water flow (alternative 5) or variable high
condenser water flow system (alternative 6).

* [ncorrect control would have a negative, though
minimal, impact on the system savings compared to
the nea optimized constant water flow system
(alternative 5). Again, this could occur through an
operator overriding the VSD to 60 Hz.
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Summary

While there are many other plant configurations and
design conditions that could be examined, these 72
permutations (3 chiller quantities x 3 locations/facilities x
8 plant configurations) provide some clear and important
design and control direction.

1. Multiple-chiller systems provide for better annualized
chiller plant operating efficiency, particularly for two-
chiller versus one-chiller constant-flow systems at
historical design conditions.

2. Single-chiller plants benefit most from optimized
design conditions and variable-speed components.
When properly applied, these plants can approach
the efficiency of multiple- chiller plants.

3. Optimally controlled variable-speed cooling-tower
fans are fundamental to the efficiency of every chiller
plant.

4. Variable-speed chiller technology, with a properly
controlled condenser water system, delivers improved
annualized efficiency, particularly in mild climate
buildings.

5. For a new chiller plant, there is significant potential
to raise the annualized plant efficiency without the
addition of sophisticated variable-speed condenser
water flow control, simply by using near-optimal
design flow rates rather than historical AHRI standard
rating point flow rates.,

6. For existing plants with relatively high design
condenser water flow rates, there is significant
potential to raise the annualized efficiency by adding
proper variable-speed (flow) control on the tower
fans and condenser water pumps.

7. The application of V5D technology to both new and
existing chiller plant components can provide for
significant improvement in annualized plant efficiency
and therefore reduction in energy consumption.
However, sustained optimized control is crtical to
realizing the ongoing savings potential.

Two critical questions remain.

The first: Is there a plant configuration not analyzed here
that could provide a significantly improved life cycle cost
or ROl compared to the extremes of all-constant- speed
chiflers or all V5D chifers? For example, a combination of
one or two variable-speed chillers with other constant-
speed chillers in a chiller plant. This may be the subject of
a future Engineers Newsletter.
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The Impacts of VSDs on Chiller Plant Performance

The second question is actually fundamental to the first:
What is the cost, ROl and life cycle impact of each
alternative? For an excellent treatment of this topic, refer
to the five-part series in the ASHRAE Joumnal, “Optimizing
Design & Control of Chilled Water Plants®™ (July,
September, December 2011, and March, June 2012
iIssues).

By Lee Cline and Brian Sullvan, Trane systems engineers. You can find
this and previous issues of the Engineers Newsletter at www.trane.
com/ engineersnewsletter. To comment, send e-mail to ENL@trane.
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