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(1) AR 1000RT k-k# 54 (A5 0 A1000-2~5)
1) Eggixi 04 4r-R3000GPM » » ki B 32°C/7k-k2400GPM » d R R FE T3 % > fERT £ 50
2) EHIEE D RREIRE F24006PM > S oRERBET AR MERT A A NE o
Ak w8 F3000GPM > ~ kKB RAET A R AT £ 5N E
3) A 1000RT | 900RT | 8O0ORT | TOORT | 600RT | 500RT | 400RT | 300RT | 200RT
4 T F 2kW/R
/4\71\/“‘}‘1}% 0 0 0, 0 0, 0 0, 0 0,
N 100% 90% 80% 70% 60% 50% 40% 30% 20%
e 665 598 526 463 406 352 302 / /
¢ 0. 665 0. 664 0. 658 0. 661 0.677 0. 704 0. 755 / /
7 623 557 490 431 378 328 285 / /
39°C ¢ 0.623 0.619 0.613 0.616 0. 630 0. 656 0.713 / /
10°C 549 484 429 379 333 290 250 / /
0. 549 0.538 0. 536 0. 541 0. 555 0. 580 0. 625 / /
14°C 457 399 353 312 275 239 205 172 /
0.457 0. 443 0. 441 0. 446 0. 458 0.478 0.513 0.573 /
e 517 463 414 370 328 288 248 208 168
¢ 0.517 0.514 0.518 0. 529 0. 547 0.576 0. 620 0. 693 0. 840
7 476 427 383 342 303 266 229 192 155
20°C ¢ 0. 476 0.474 0. 479 0. 489 0.505 0. 532 0.573 0. 640 0. 775
10°C 403 364 327 293 261 229 198 166 134
0.403 0. 404 0. 409 0.419 0. 435 0. 458 0. 495 0.553 0. 670
14°C 322 292 263 236 212 188 163 138 113
0. 322 0. 324 0. 329 0. 337 0. 353 0. 376 0. 408 0. 460 0. 565
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+
pas ( 3 ) TABLEG6.8.1J Minimum Efficiencies for Centrifugal Chillers >300 tons

Centrifugal Chillers >300 Tons

COPstd = 6.10 ; IPLVstd = 6.40

Leaving Entering
. Condenser . Condenser Flow Rate
Chilled Water Water LIFT
Temperature | Temperature 2 gpm/ton 2.5 gpm/ton 3 gpm/ton 4 gpm/ton 5 gpm/ton 6 gpm/ton
(F) (F) (F) | COP [NPLVC| COP |NPLV®[ COP |NPLV®| COP [NPLV®| COP |NPLV®| COP |NPLV“
40 75 35 6.23 6.55 6.50 6.83 6.68 7.01 6.91 7.26 7.06 7.42 7.17 7.54
40 80 40 5.63 591 6.00 6.30 6.20 6.52 6.43 6.76 6.56 6.89 6.65 6.98
40 85 45 4.68 491 5.26 5.53 5.58 5.86 5.90 6.20 6.07 6.37 6.17 6.48
41 75 34 6.33 6.65 6.60 6.93 6.77 7.12 7.02 7.37 7.18 7.55 7.30 7.67
41 80 39 5.77 6.06 6.11 6.42 6.30 6.62 6.52 6.85 6.65 6.99 6.74 7.08
41 85 44 4.90 5.15 5.44 5.71 572 6.01 6.02 6.33 6.17 6.49 6.27 6.59
42 75 33 6.43 6.75 6.69 7.03 6.87 722 7.13 7.49 7.31 7.68 7.44 7.82
42 80 38 5.90 6.20 6.21 6.53 6.40 6.72 6.61 6.95 6.75 7.09 6.84 7.19
42 85 43 5.11 5.37 5.60 5.88 5.86 6.16 6.13 6.44 6.28 6.59 6.37 6.69
43 75 32 6.52 6.85 6.79 7.13 6.98 7.33 7.26 7.63 7.45 7.83 7.60 7.98
43 80 37 6.02 6.32 6.31 6.63 6.49 6.82 6.71 7.05 6.85 7.19 6.94 7.30
43 85 42 5.30 5.57 5.74 6.03 5.98 6.28 6.24 6.55 6.37 6.70 6.46 6.79
44 75 31 6.61 6.95 6.89 7.23 7.09 745 7.40 7.77 7.61 8.00 7.7 8.16
44 80 36 6.13 6.44 6.41 6.73 6.58 6.92 6.81 7.15 6.95 7.30 7.05 7.41
44 85 41 547 5.75 5.87 6.17 6.10 6.40 6.33 6.66 6.47 6.79 6.55 6.89
45 75 30 6.71 7.05 6.99 7.35 7.21 7.58 7.55 7.93 7.78 8.18 7.96 8.36
45 80 35 6.23 6.55 6.50 6.83 6.68 7.01 6.91 7.26 7.06 742 7.17 7.54
45 85 40 5.63 591 6.00 6.30 6.20 6.52 6.43 6.76 6.56 6.89 6.65 6.98
46 75 29 6.80 7.15 7.11 747 7.35 772 7.71 8.10 7.97 8.37 8.16 8.58
46 80 34 6.33 6.65 6.60 6.93 6.77 7.12 7.02 7.37 7.18 7.55 7.30 7.67
46 85 39 5.77 6.06 6.11 6.42 6.30 6.62 6.52 6.85 6.65 6.99 6.74 7.08
47 75 28 6.91 7.26 7.23 7.60 7.49 7.87 7.89 8.29 8.18 8.59 8.39 8.82
47 80 33 6.43 6.75 6.69 7.03 6.87 722 7.13 7.49 7.31 7.68 7.44 7.82
47 85 38 5.90 6.20 6.21 6.53 6.40 6.72 6.61 6.95 6.75 7.09 6.84 7.19
48 75 27 7.01 7.37 7.36 7.74 7.65 8.04 8.09 8.50 8.41 8.83 8.64 9.08
48 80 32 6.52 6.85 6.79 7.13 6.98 7.33 7.26 7.63 7.45 7.83 7.60 7.98
48 85 37 6.02 6.32 6.31 6.63 6.49 6.82 6.71 7.05 6.85 7.19 6.94 7.30
Condenser DT ° 14.04 11.23 9.36 7.02 5.62 4.68

¢ LIFT = Entering Condenser Water Temperature — Leaving Chilled Water Temperature

b Condenser DT = Leaving Condenser Water Temperature ('F) — Entering Condenser Water Temperature ('F)

¢ AIl NPLV values shown are NPLV except at conditions of 3 gpm/ton Condenser Flow Rate with 44°F Leaving Chilled Water
Temperature and 85°F Entering Condenser Water Temperature which is IPLV

Kagj = 6.1507 — 0.30244(X) + 0.0062692(X)* — 0.000045595(X)” » where X = Condenser DT + LIFT
Copadj = Kadj * COPstd
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Understanding IPLV/NPLV

By: John Fabian

The Integrated Part Load Value (IPLV) is a performance characteristic developed by the
Air-Conditioning, Heating and Refrigeration Institute (AHRI). It is most commonly used
to describe the performance of a chiller capable of capacity modulation. Unlike an EER
(Energy Efficiency Ratio) or COP (coefficient of performance), which describes the
efficiency at full load conditions, the IPLV is derived from the equipment efficiency while
operating at various capacities. Since a chiller does not always run at 100% capacity, the
EER or COP is not an ideal representation of the typical equipment performance. The
IPLV is a very important value to consider since it can affect energy usage and operating
costs throughout the lifetime of the equipment. Energy codes such as ASHRAE Standard
90.1 specifies minimum values for the equipment.

The IPLV is calculated using the efficiency of the equipment while operating at capacities
of 100%, 75%, 50%, and 25%. For the purpose of chiller equipment, the operational
conditions are shown in Table 3 of AHRI Standard 550/590-2003. A water cooled chiller,
for example, is required to run at a 44°F evaporator LWT with a flow rate of 2.4 gpm/ton
The condenser EWT will vary depending on the part load capacity utilizing a 3.0 gpm/ton
flow rate. If a chiller is designed to operate at different conditions than specified in Table 3,
including lower water temperature or different flow rate, the efficiency is called a NPLV
(non-standard part load value). Both of these ratings can be calculated using the following
equation:

IPLV (or NPLV) = 0.01A+0.42B+0.45C+0.12D
Where: A =COP or EER @ 100% Load
B = COP or EER @ 75% Load
C =COP or EER @ 50% Load
D = COP or EER @ 25% Load
The derivation of this equation is extensive and includes various assumptions which create

a lengthy discussion. For more information refer to Appendix D, AHRI 550/590-2003.

_6_
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