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Conclusion

In view of both the state-of-the-art review and parametric
study results obtained in this project, it can be concluded that
variable primary flow is a feasible and potentially beneficial
approach to chilled water pumping system design. However, the
magnitude of energy and economic benefits varies considerably
with the application and is obtained at the cost of more complex
and possibly less stable system control. The literature on effective
application of variable primary flow is growing and should promote
its appropriate and effective use in the future

VARIABLE PRIMARY FLOW CHILLED WATER SYSTEMS:
POTENTIAL BENEFITS AND APPLICATION ISSUES
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EXECUTIVE SUMMARY

The use of variable primary flow pumping (vanable flow through chiller evaporators) in chilled
waler systems s increasing due (o 1ts percerved potential Lo reduce energy consumpuon and initial cost
relauve to more conventional pumping arrangements  Nexther the condilions under which significant
energy savings are realized nor the likely magnitude of savings are well documented

To characienze current thinking on the use of variable prmary flow chilled water systems.
Iterature review: surveys of designers. owners and chiller manufacturers: and additional correspondence
were synthesized inlo a composile portrait of prevailing practices and anitudes

To quanuty the energy use and economic benefits of vanable primary flow, an cxiensive
parametric simulation study was conducted thal compared variable primary flow system energy use with
thai of other common system Lypes System types included in the study were constant flow/primary-only
constant pnmary flow/variable sccondary flow, and primary/secondary with 2 check valve instalied in the
decoupler Parameters varied included foad type, number of chillers in the central plant. temperature

difference vs. part load charactersstics. and climate
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Evaporator Information Condenser Information

Evap leaving temp 5.00 °C ] Cond entering temp 32.00°C
Evap fiow rate(#& & W E &) 93.0 s Cond flow rate 101.8 Us
Evap entering temp 14.00 °C Cond leaving temp 42.00°C
Evap flow capacity 0.0264 L/s/kW Cond flow/capacity 0.0289 L/s/kW
Evap water box type non-marine Cond water box type non-manne
Evap pressure drop 18.1 kPa Cond pressure drop 19.9 kPa
Evap fouling factor 0.017610 m? - °C/kW Cond fouling factor 0.044025 m? - “CAW
Evap fluid type water Cond fluid type water
Evap fluid concentration N/A Cond fluid concéntration N/A
Evap water box pressure 150 psig Cond water box pressure 150 psig cond.water pressure
Evap min Now rata{EZS8/E M) 55533007
Electrical Information
Motor LRA 6798 A Min circuit ampacity 1483 A
Primary RLA 11422 A Max over current protection 2500 A
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|A at 100%] B at 75% | C at 50% [ D at 25% [ - at0%

WRITRNOT.
#|3-1-2 /NPLVASIEM TR
IPLVRf TR
KNS
#KERE F(°C) 85(29 4) 75(239) | 65(18 3) 65(18 3) 65(18.3)

& gpmiton ( Lps/kw ) 3.0(0.054)

SRS h—H—°"F/Btu ( m*-°C/W ) | 0 00025(0 000044)

f 23]
BARRBLEEF (°C) 44(67) - = 44(67)
el gpmton ( Lpa/w ) 2.4(0.043) = - 24(0.043)

S RN h—ft—"F/Btu { m>-°C/W ) | 0 0001(0 000018)

NPLVIE(T TR

Arus

#KEBEF (°C) RIBIRE - 65(18.3) 65(18 3) 65(18.3)
&M apmiton [ LpsAW ) REeE

SRR Y h—fe-°"F/Btu ( m-°C/W ) | RIBIRE

B

HAZAHRLEEF(°C) RIBRE - A

ek gpmiton ( LpsAdW ) R\ E - - =

RS h—ft—F/Btu { m-°c/w | | RIFERTE
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5l

e H Sy

HREH

3.2 % &R KHANE
o oc BIAHKHKRE
85 294

80 267

ARI Standard
550-1992
75 23:9

70 211
ARI Standard
550/590-1998

65 183

60 156

0 25 B0 75 100

E3-2-1 I/NPLV 98k 592RRZ X A

RIEMITHARI Standard 550/590-1998%5r4,
o IR {EHh R B 2 —AANRGRTHITINE,
fxtF £ EHANRAFITEROTEN, LHREY
HHSREITSE. ERYNAEHYE. NMAEER
HFERAETHE, SNURERNRAHRMLHNEA
R, MUREBENSEIKER. SHBNREERAGER
&3%{%, EMARI Standard 550/590-19985F #D2 1
FFTIR .

the actual weather data, building load characteristics,

“ _a comprehensive analysis that reflects

operational hours, economizer capabilities and
energy drawn by auxiliaries such as pumps and
cooling towers when calculating the chiller and
system efficiency.” EIt, ZEAKYEHSERE
H—-ARNNEHE, XN, RENFHNETIETRRY
ZE S AIUNPLYVRHE, BAZANARER, &
AYEMNE S AR E R TSR, ARl Standard
550/590-1998 “individual chillers operating within
multiple chiller systems are more heavily loaded

than single chillers within single chiller systems.”

TERE—AT00AMNBUB LN —ERES
BOEEB O GERELRE, TUEH,
L ARNEEE, AENENEEETERNE, %
MAREE, BAHARENSIER, THHAN
WEA LBENER.

10IO%
% Load
BECAKHA  TIAKNE TR A KIA

E3-2-2 AKMAKELLE

0% 25% 50% 75%

SHAKNEERZEYA, £ HRENE
5004 MAN— & 3004 MMTLE, HANTURMR, FLE
REAMEERA, SATANREREE78% L.
Alt, EEAKNANRGETR, XASYVELTHR
AIKHR T RS FEERIRERL.

Hit, #ERFKSITANAREN, DRESS

F3-2-1 BN ARERESH

AWM 10, | 20% | 30% | 40%

e ~LT)
ERa 130 | 260 | a0 | s20 | 650 | 780 | 910

50% | 80% | 70% | 80% | 90% [100%

1040( 1170 1300

500RT% off off | 78% | 65% | 81% | 98% | 91% | 80% | 90%

RT 390 | 325 406 | 488 | 455 | 400 | 450 | 500

500RT% off off | off off | off off | 91% | 80% | 90%

RT 455 | 400 | 450 | 500

300RT% 43% | B7% | off | 65% [ 81% | 98% | off | 80% | 90%

3 RSB E24500RTHI1 & 300RTHIA

AL R AR AN D AR,
A BT,

MAFNERK
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HFREH
B RANMANEENE
41 BHBRE-XMERRS KN AMER
HAE BE Ris [ #as | FT) [ herd
s Ton [kWiTor A EminiEhE Emin EWE A ETERA tenm | Kmm | Bmm
420~-301-278-10605-500-1050L - 450 400 |0.629] 241 #4.3 51 289 68 7659 8608 |5045 | 2090| 62T
420347 -283-10505-550-1050L-500 450 10643 | 271 487 53 325 70 7722 8743 |5045 | 2090 | 2627
420-337-283-T0A0S-500-1060L-500 500 |0.629| 301 67.7 91 361 86 7884 8892 | 5045 | 2090|2627
HE5-379-2B8- 10805 -630-I0B0S-710 550 |0618! 332 55,5 60 396 41 10215 11472 |4073 | 2435|3076
565-370-288-10805-B00- 10801 -800 600 | 0.594| 362 70.7 45 429 50 10887 12414 5045 | 2090|2741
SEE—433-302-10805-800-1080L-800 650 |0616| 392 707 52 467 59 10910 12438 5045 2090|2741
780-489-287-1080S-710- 108 800 700 |0.608 | 422 63.0 75 501 67 11101 12573 |5221 | 2435 3044
780-548-293-1080S-800~1080L-710 750 |0611| 452 707 68 538 96 11073 12547 |5221 | 2435|3044
780-548-293-10805-890-1080L—-800 800 | 0.613| 482 78.8 63 574 87 11232 12816 | 5221 | 2435| 3044
780-548-293-T080S-800-1080L-800 850 | 0.595| 512 1091 100 608 98 11492 13066 | 5221 | 2435 | 3044
780-621-298—1142L-980-1142L -830 900 10601 543 880 83 643 85 14950 17282 |5287 | 2980|3217
780-621-298-11421-1220-(142L.-980 950 |0.594 | 573 1099 61 679 76 15273 17790 (5287 | 2980|3217
1067-716-290-11421-1080-1142L.-1220 [1000 |0.583| 603 99.0 81 713 56 15855 18466 (5287 | 2980|3217
1067-716-290-11420.-1220~1142L-1220 1100 | 0595 663 1099 80 787 67 15953 18624 |5287 | 2980|3217
1067-799-297-1142L-1420-1142L-1220 |1200 | 0500 723 1279 71 860 80 16115 18954 |5287 | 2980|3217
1067-892-310-1210L-1760-1210L-1610 [1300 | 0.617| 784 1580 56 935 63 19245 22632 |5307 | 3214|3514
ﬁﬁ:
1 ZREECOURY], REZMERRARRLBNEDL, KRFSARERGEZEE,
2 AFRMIA: AFKHKEE12C, BAKEETT, AHRKHKBEIT, HKEEITC,
3 L RIREKERET OMPa, A 5KTIEREKO 0176m>-"C/kW, X #17K 557 ¥0 044m?—"C/kW,
42 KiE—XWTHBSKNAKEES
[E w= 58 ZuE | [T [ hmRy
as Tan kW Tor|ARmm{E KPash limh) bhefifié7 8 B mm [ Fmm | Bmm
420-301-282-T0BNS -500-1080L - 710 406 | 068 150 67.8 27.4 183 132 10384 10730 |[5221 | 2435|3076
670379285 -TOBOS ~560- 1080L -560 450 | 066 169 763 274 204 314 10657 11841 | 4073 | 2435 | 3044
670-379-283-TOB0S-630-TOROL-800 500 |0634| 188 856 27.0 225 26.7 11618 13053 (5221 | 2435 | 3044
703782687 -T080S-710-T08B0S-710 550 (0628 | 207 96.4 26 2 248 384 11543 12981 | 5221 | 2435|3044
670433 -288-TOBOS -H00-TOBOL-800 600 |0.627 | 226 109.1 244 270 36.6 11809 13362 |5221 | 2435 | 3044
780-433-287-1142L-1080-T142L-890 650 (0629 | 245 992 162 292 338 15002 17368 | 5287 | 2980|3217
THO-4B9- 288 TOR0S-A00-TOB0L 800 700 |0,631| 264 109.1 321 316 478 11859 13413 [5221 | 2435 | and4
780-548-292~-11421.- 142011421 - 1220 750 10632 283 1279 133 338 144 15381 18220 |5287 | 2980|3217
780-548-293-11421 —1420-T142L.-830 800 |0635| 301 127.9 150 360 | 485 15341 17935 |5287 | 2980|3217
1067-621-288-1142L-1420-T142L-1080 | 850 | 0633 | 320 1279 167 383 37.2 16430 19152 | 5287 | 2980 | 3217
1067-621-287-T1421-1220-T142L-1220| 900 [0.622 | 339 153 1 36.2 405 339 16979 19638 |5287 | 2980|3217
1067-621-288-T142L-1420-T142L-1420 | 950 (0618 | 358 1705 330 428 304 17408 20300 |5287 |2980 (3217
1067-71E=282-T1421 -1420-T142L-1420 [ 1000 | 0.627 | 377 170.5 36.2 451 333 17408 20300 (5287 | 2980 | 3217
1067-716-293-T142L-1420-T142L.-1420 | 1050 | 0631 | 395 1705 394 474 364 17408 20300 5287|2980 (3217
1067-799-297-T142|_-1420)-T142.-1420 1100 [0 640 | 414 1705 428 497 39.5 17408 20300 |5287 2980|3217
1067-793-300-T210L—1900-T210L-1900 | 1150 | 0 640 | 433 207 1 328 520 307 20579 24052 | 5307 | 3214|3514
1067-892-308-T210L.-1900-T210L-1900 | 1200 | 0.656 | 452 2071 354 544 33.2 20865 24338 |5307 |3214|3514

#i:

1 EREENN 6, REBVERIRRUGNEL, KRFEARERNBSEL,

2 AFBIR: AAKEKBEISC, HAGREST, AHK#HAREIC, HAREIT,

3 LRIFAKERET OMPa, AHKTIEREO0 0176m—ChW, AHIZKTIHERBO0 044me—ClW

15

MEWRHFEIXS

B




o =] 3 X 3B 43 Rz FA SE B

W E &% R YR & :
LT B Pl il 3x900(CVHG)+ 1x600(CVHE)
EXEHBE E 33 2x450(CVHE)+150(RTHD)
NN 5 I 2x380(RTHD)
IR = W 4x1200(CVHG)
oL B sy 2X227(RTHD)
PR A ol il 4x350+2x150(RTHD)+RTWC 160S
sl EtaEIS i 320+215(RTHD)
PUKREEREE 2l 3x350(RTHD)
UHREAE N RF 28 b 2x800(CVHE)
HWE R A wa 3x300(RTHD)

&8kt Ba 3x395(RTHD)
KB R E i E— 2 KiE 2x1000(CVHG)
REERRER R 2x600(CVHG)
PPN pWLE] 3x650(CVHG)
Kig—FuDERE ( R ) P 2x300(RTHD)
BEREHVERLE— R 2x1100(CVHG)+2x300(RTHD)
HRRETAVERAT M BR 2x300(RTHD)
T x5 4xx1067(CVHG)
PEEF Bl 3x670(CVHG)
X AR Bl 1x780(CVHG)+1x420(CVHE)+ 1xRTWC
ERAZARER Ela- 3x420(CVHE)

KER R R

TRANE
B2l

www.trane.com

For more information, contact your local district
office

RERRESR BLEFEREIA

Literature Order Number APP-APG007-ZH

Date - February 2007

Supersedes New

Stocking location Shanghai

BRATF (ISR, AXHERNERY, BRABITRE
Ml R S EL, KARFRE R SOEFHENE RN B NETERBAS RO,




