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Appendix C: Minimum Equipment Efficiency
Standards

This Appendix is an overview of building and equipment standards in the State of California that
have an effect on the baselines used in calculating savings and determining the eligibility of
proposed equipment for the Statewide Customized Offering. It contains the minimum
equipment efficiency standards that a Project Sponsor must use to establish baseline system
models and estimate energy savings for projects that involve the replacement of motors, air
compressors, gas furnaces, gas boilers, and cooling equipment. It also describes the minimum
standards for T-8 and T-5 linear fluorescent retrofit equipment.

The equipment baselines are based on multiple industry and governmental standards. These

include Californiabés Title 24 minimum equipment e
regul ations, DOE6s Motor Challenge (Motor Master)
(AirMaster+). Some applicable tables have been reproduced or summarized in this section for

convenience. Please note that the most current standards take precedence.

Savings from equipment not covered by the standards mentioned above shall be calculated by
using the existing equipment as a baseline.

The documenti2 005t 1l e 24, Part 6, Californiads Energy Ef
andNon-r esi denti al Buildingsod can be downl oaded from

http://www.enerqgy.ca.gov/title24/

Information concerning the Motor Challenge and Air Compressor Challenge can be found at the
following Internet address:

http://wwwl.eere.energy.qgov/industry/bestpractices/software.html
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C.1 Electrical Motors

The efficiencies of permanently wired, poly-phase motors that are at least one horsepower in

size and that are used for fan, pumping, and conveyance applications, are defined in Table C.1,
whichisbas ed on Cal i forniads Title 24 and the Nationa
(NEMA) Table 12-10.

The efficiency values given in Table C.1 should be used to determine the baseline motor
energy consumption. Motors installed under the Statewide Customized Offering must be more
efficient than the standards shown in order to be eligible for Offering incentives.

Table 1: Minimum Nominal Full-Load Motor Efficiency for Single Speed Poly-Phase Motors

Number of 2 4 6 8 2 4 6 8
Poles
Synchro- 3600 1800 1200 900 3600 1800 1200 900
nous
Speed
Motor HP
Open Motors Enclosed
1.0 - 82.5 80.0 74.0 753 82.5 80.0 74.0
1.5 82.5 84.0 84.0 75.5 82.5 84.0 85.5 77.0
2.0 84.0 84.0 85.5 85.5 84.0 84.0 86.5 82.5
3.0 84.0 86.5 86.5 86.5 85.5 87.5 87.5 84.0
5.0 85.5 87.5 87.5 87.5 87.5 87.5 87.5 85.5
7.5 87.5 88.5 88.5 88.5 88.5 89.5 89.5 85.5
10.0 88.5 89.5 90.2 89.5 89.5 89.5 89.5 88.5
15.0 89.5 91.0 90.2 89.5 90.2 91.0 90.2 88.5
20.0 90.2 91.0 91.0 90.2 90.2 91.0 90.2 89.5
25.0 91.0 91.7 91.7 90.2 91.0 92.4 91.7 89.5
30.0 91.0 92.4 92.4 91.0 91.0 92.4 91.7 91.0
40.0 91.7 93.0 93.0 91.0 91.7 93.0 93.0 91.0
50.0 92.4 93.0 93.0 91.7 92.4 93.0 93.0 91.7
60.0 93.0 93.6 93.6 92.4 93.0 93.6 93.6 91.7
75.0 93.0 94.1 93.6 93.6 93.0 94.1 93.6 93.0
100.0 93.0 94.1 94.1 93.6 93.6 94.5 94.1 93.0
125.0 93.6 94.5 94.1 93.6 94.5 94.5 94.1 93.6
150.0 93.6 95.0 94.5 93.6 94.5 95.0 95.0 93.6
200.0 94.5 95.0 94.5 93.6 95.0 95.0 95.0 94.1
250.0 94.5 95.4 95.4 94.5 95.4 95.0 95.0 94.5
300.0 95.0 95.4 95.4 - 95.4 95.4 95.0 -
350.0 95.0 95.4 95.4 - 95.4 95.4 95.0 -
400.0 95.4 95.4 - - 95.4 95.4 - -
450.0 95.8 95.8 - - 95.4 95.4 - -
500.0 95.8 95.8 - - 95.4 95.8 - -
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C.2 Cooling, Heating and Air Conditioning Equipment

For the following types of equipment, baseline efficiency ratings are provided in Tables 1
through Table 3 below.

A Air- cooled unitary air conditioners
A Water-cooled and evaporative-cooled unitary air conditioners
A Unitary air-cooled heat pumps

A Air-cooled and water-cooled condensing units

A Water-cooled and air-cooled water chilling packages

A Gas furnaces and boilers

The tables are based on Californiads Title 24 min
the appropriate baseline cooling equipment model for each Project Site.

The efficiency standards in these tables should be used to determine the equipment baseline.
All heating and cooling equipment that will be installed under the Statewide Customized
Offering must be more efficient than the standard in order to be eligible for Offering incentives.
Please note the efficiency standards in Table C2 below are expressed in terms of Energy
Efficiency Ratio (EER) or Coefficient of Performance (COP). However, manufacturer efficiency
ratings are sometimes expressed as Seasonal Efficiency Ratio (SEER) or kW/Ton Ratio. Some
useful conversion factors are:

1 ton = 12,000 Btu/hr; COP = EER/3.412; COP =3.517 / (kW/Ton);
Please consult manufacturer for SEER to EER conversion.

For water-source, ground-water source, and ground source heat pumps, as well as all other

equipment not specifically mentioned in the tables below,pleas e check the standar d
Title 24, Part 6, Californiabds Ener g-sesidertidl i ci ency
Buil dingsd found at:

http://www.enerqy.ca.gov/title24/
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Table C17 ELECTRICALLY OPERTED UNITARY AIR CONDITIONERS AND CONDENSING
UNITS i MINIMUM EFFICIENCY REQUIREMENTS (TABLE 112-A)

[Equipment Type Size Category Efficiency " [Tezt Procedure
|Asr Condhtioners, A Coolad [= 63,000 Btuw'h and 10.3 EER" IART 3407380
= 135,000 Bru'h
[= 135,000 Bru'h and b7 EER" IART 3407380
= 240,000 Bouh
b= 240,000 Bra'h and .5 EER* and
= 760,000 Bru'h b7 IELY"
[= 760,000 Bruh 2 EER® and
b4 TPLY"
|Asr Condhtioners, Water and = 240,000 Bru'h 11.0 EER" and IART 3407380
[Evaporatively Cooled
10.3 IPLV®
ICondensmz Units, Air Cooled [= 135,000 Bruh 10.1 EER. and IART 385
112TFLV
|Condensmgz Uhuits, Watar [= 135,000 Btuh 13.1 EER and
lor Evaporatively Coclad 13 1IFLV

[" IFLVs are cnly applicable fo equipment with capactty modulation.

' Deduct 0.2 fom the required EERs and IPLVs for units with a heating section other than electric resistance heat

Table C2 7 UNITARY AND APPLIED HEAT PUMPS, MINIMUM EFFICIENCY
REQUIREMENTS (TABLE 112-B)

[Equipment Type [Size Category [Subecategory or Rating [Efficiency * [Test Procedure
ICondition
lAir Cooled [= 635,000 Btu'h and [Split Svstem and 10.1 EER" JART 340/360
(Coolinz Mode) = 135,000 Boa'h [Single Package
[= 135,000 Btu'h and [Split System and 9.3 EER® JART 340/360
= 240,000 Bowh [Single Package
[> 240,000 Bra'h [plit System and 9.0 EER®
[Single Package 9.2 IPLV*
|4ir Conled [ 65,000 Brw'h and H7°F db/d3°F wh 3.2 COP ART 210240
(Heating Mode) - 135,000 Bea'h (Cooling [otdoor Adr
Capacity)
[ 135,000 Broh (Cooling  {7°F dw/d3°F wh Cutdoor Aar2.1 COF ART 340380
Capacity)
[ IPLVs and Part load rating conditions are applicabla only to equipment with capacity modulaton.
I Deduct 0.2 fom the required EERs and IPLVs for units with a heating section other than elactric resistance heat.
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Table C37 AIR-COOLED GAS-ENGINE HEAT PUMPS (TABLE 112-C)

[Equipment Type

[ize Caregory

Fubcategory or Rating
Ceonditdon

[Efficiency

[Test Procedure

|Air-Ciooled Gas-Engine Haat Punyp |All Capacities 5 F do 0.a0 COP IATTSI Z21.40.4
(Coolmz Maode) Crutdoor A
|Air-Ciooled (Gas-Engine Heat Pung |All Capacities H7° F du'43" Fwh 0.72 COP IATSI Z21.40.4
(Heating Moda) CrutdecrAar

Table C-4 17 WATER CHILLING PACKAGES i

(TABLE 112-D)

MINIMUM EFFICIENCY REQUIREMENTS

[Equipment Type ize Category [Efficiency [Test Procedure
|Air Cooled, With Condenser, 150 Tons [ 80 COP IART 550590
[Electrically Oparatad [= 150 Tons 3.05 IFLV
|4 Cooled, |41l Capacitias .10 COP
[Without Condenser, P45 FLV
[Electrically Oparated
[Water Cooled, Electrically Operated, |All Capacities |20 COP IART 3507590
[Fasitrve Displacement
Feciprocating) B.05IFLY
[Water Cooled, 150 Tons W43 COP
.20 IPLV IART 550590
[Electrically Operated, [= 150 Tons and k.90 COP
300 Tons .60 IPLV
[Fasitrve Displacement [= 300 Tons 550 COP
Fotary Screw and Scroll) E B.15IPLV
[Water Cocled, Electnically Operated, |= 150 Tons B.00 COP
|Cantiifuzal
b2 IPLV IART 5500520
I> 150 Tons and 555 COP
300 Tons .90 IPLV
[> 300 Tomsz 10 COP
E .40 IPLV
|43 Cooled Absorption |A1] Capacities 0.60 COP
Single Effect
[Water Cooled Absorption A1l Capacities .70 COP
Single Effect
|Absorption Double Effect, |All Capacitias 1.00 COP IART 560
[ndmect-Fired 105 FLY
|Absorption Double Effect, |41l Capacities 1.00COP
[Direci-Foed 100 IFLY
[Water Cooled Gas Engine Dhiven 1Al Capacitias 1.2 COP IANSI Z21.40.4
[Chuller LOIFLY
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Table C-517 PACKAGED TERMINAL AIR CONDITIONERS AND PACKAGED TERMINAL

HEAT PUMPS i MINIMUM EFFICIENCY REQUIREMENTS (TABLE 112-E)

Equipment Type

Size Category (Input)

[Subcategory or Rating
ICondition

Efficiency *

[Test Procedure

PTAC (Cooling Mode) All Capacities B5°F db Outdoor Air 12,5 - (0213 x Cap/1000)*  JARI310/380
New Construction EER
PTAC (Cooling Mode) 10.9 - (0.213 x Cap/1000)*
Replacements” EER
PTHP (Cooling Mode) 12.3-(0.213 x Cap/1000)*
New Construction EER
PTHP (Cooling Mode) 10.8 - (0.213 x Cap/1000*
Replacements” EER
PTHP (Heating Mode) 3.2 - (0.026 x Cap/1000)0*
Mew Construction cop
PTHP (Heating Mode) 2.0 - (0.026 x Cap/1000)*
Replacements™ COP
SPYVAC (Cooling Mode) [<65.000 Bw'h B5°F db [ 75°F wh 0.0 EER AR 390

-=65.000 Buvh and Jutdoor Air 5.9 EER

135,000 Btuw'h

[>=135,000 Bw'h and 5.6 EER

240,000 Biw'h
SPVHP {Cooling Mode) [<65,000 Brw'h 0.0 EER

[==65.000 Biwh and 5.9 EER

133,000 Buw'h

[>=135.000 Brw'h and 5.6 EER

240,000 Buw'h
SPVHP (Heating Mode) 65,000 Brw'h H79F db / 43°F wh 3.0 COP

-=65.000 Buvh and Jutdoor Air 5.0 COP

l<133,000 Biw'h

[==135,000 Biw'h and 2.9 COP

240,000 Biw'h

less than 42 inches wide.

* Cap means the rated cooling capacity of the product in Btw'h. If the unit's capacity is kess than 7000 Btwh, use 7000 Btw'h in the calculation. If the
unit's capacity is greater than 15,000 Brw'h, use 15,000 Btw/h in the calculation.

" Replacement units must be factory labeled as follows: "MANUFACTURED FOR REPLACEMENT APPLICATIONS ONLY:; NOT TO BE
INSTALLED IN NEW CONSTRUCTION PROJECTS.” Replacement efficiencies apply only to units with existing skeeves less than 16 inches high and
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Table C-6 1 Standards for Gas- and Oil-Fired Central Boilers and Electric Residential Boilers

Appliance

Rated Input
(Btu/hr)

Minimum Efficiency (%)

AFUE

Effective
January 1,
1992

Effective

September 1,

2012

Combustion
Efficiency at
Maximum
Rated
Capacity
Effective
January 1,
1994

Gas steam boilers
with single phase
electrical supply

< 300,000

75

80"

Gas hot water
boilers with single
phase electrical

supply

< 300,000

80

8212

Qil steam boilers
with single phase
electrical supply

< 300,000

82

Qil hot water
boilers with single
phase electrical

supply

< 300,000

Electric steam
residential boilers

NONE

Electric hot water
residential boilers

NONE 2

All other boilers
with single phase
electrical supply

< 300,000

80

Gas packaged
boilers

= 300,000

80

Oil packaged
boilers

= 300,000

83
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Table C-7 i PERFORMANCE REQUIREMENTS FOR HEAT REJECTION EQUIPMENT
(TABLE 112-G)

[Equipment Type [Total System Heat Rejection  [Subcategory or Rating Performance Required ** [Test Procedure®
[Capacity at Rated Condition: |[Conditon

[Frepellar or Axial Fan Coolmz A1l I5°F Entering Watar [= 38 2 gpmhp ICTI ATC-105
[Towers _

B5°F Leaving Water land

75 °F wh Cutdoor A }CTI STD-201
|Cantiifiizal Fan A1l 05°F Entering Water [= 2000 gpmhp ICTIATC-105
(Cocling Towers 85°F Lesving Water nd

75 °F wh Cutdoor A ICTI STD-201
|43r Cocled Condensers A1l 125°F Condensing Temperature = 176,000 Bruhe-hp IART 460

[F22 Test Flod

190°F Entarmg Gas
[Temperzhus

15°F Subcooling
#5°F Entening Drvbulb

' For purposas of this table, cocling tower perfonmancs is defined as the maxinoum flew rating of the tower divided by the fan nameplate rated metor
[potwer.

I For purposes of this tzhle air-cooled condenser performuance 15 defined a3 the heat rejected from the refiigerant divided by the fan nameplate rated
hotor power” Cooling towers shall be tested using the test procedures m CTI ATC-105. Perfoomance of factory assemblad coolms towers shall be
|pither cartified a5 base models as specifiad in CTI 53TD-201 or verified by testing in the field by a CTI approved testing agency. Factory assembled
leealing towers with eustom options added to a CTI certified base modsal for the puipose of safe maintenance or to reduce environmantal or nolses mpact
shall be rated at 90% of the CTI certified performance of the associated base medel or at the mamufacturer’s stated performance, whichever 15 less. Base
hodals of factory assewbled coolmg towers are cocling towers configured 1 exact accordance with the Diata of Record subumtted to CT1 as specified by
ICTI STD-201. Thete are no certification requivements for field erscted cocling towars.
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Table C-8 i COPS FOR NON-STANDARD CENTRIFUGAL CHILLERS < 150 TONS (TABLE
112-H)

Centrifugal Chillers < 150 Tons
COP=td = 5.0
|Condenser Flow Fate
2 epoo'ton |J.5 Fpm'ton |3 pmton |4 gpim'ton |5 som'ton |6 Epmton
[Leaving Chilled [Entering LIFT"
[Water Temperate Condenser
"F) [Watax
T%n’_pazmre )
[Famquirad COP
46 75 ) 558 5.83 6.032 6.32 6.54 6.70
45 75 30 5.5 574 5.92 6.19 6.38 6.53
44 75 3l 542 365 5.82 8.07 6.24 637
43 75 32 535 5.57 5.72 595 6.11 623
42 75 33 527 549 3.64 5.5 6.00 6.11
4 75 34 519 541 336 575 589 599
46 30 34 5.19 541 356 5.75 589 599
40 75 35 5.1 533 348 5.67 379 5.88
45 30 35 51 533 548 5.67 579 5.88
44 30 34 5.03 326 340 5.58 370 5.79
43 80 37 4.94 5.18 5.32 5.50 562 570
42 30 38 4.84 5.10 5.25 543 5.53 56
41 30 k) 4.73 501 517 535 548 553
46 85 9 4.73 501 317 535 348 553
40 30 40 4.62 492 509 527 538 543
45 85 40 4.52 4092 5.00 527 538 545
44 85 41 449 482 .00 520 330 538
43 85 42 435 471 491 512 523 530
42 85 43 4.19 455 481 5.03 515 522
41 85 ) 4.02 448 470 4.94 508 514
40 85 43 1584 432 4358 4.84 498 5.06
\Condenszer DT 14.04 11.23 5,36 7.02 .62 H.68
I* LIFT = Entsring Condenser Water Temperature (°F) — Leaving Chilled Water Temperatie (')
" Condensar DT = Laaving Condenser Water Temperature (F) — Entermz Condenser Water Temperature (°F)
o= 61507 - 03024400 + 0.0062692(30) & - 0.00004539530 *
where X = Condenszer DT = LIFT
OOy = Koy * COPw
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Table C-971 COPSFORNON-STANDARD CENTRI
TONS (TABLE 112-1)

FUGAL

CHI

LLERS

Centrifugal Chillers = 150 Tons, = 300 Tons
COP.a=555
ICondensar Flow Fate
2 spm'ton |_'-'.5 spmton b spmton |-1 Fpmion 5 zpm/ton |6 spm/ton

[Leavmg Challed [Entermg LFT"

[Water ICondenser

Ta.z:pera.-.uwe [Water

“F) :l;?.?perat.u\e F)

- [Faqured COF

46 75 29 6.17 644 666 699 723 740
45 75 i0 6.08 6.34 6.54 6.34 T.08 722
44 75 il 6.00 6.24 6.43 671 69 7.05
43 75 i2 381 6.15 6.33 658 6.76 6.89
4z 75 i3 5.83 6.07 623 647 663 6.73
4 75 4 374 598 6.14 636 6.51 6.62
46 20 4 374 598 6.14 636 6.51 6.62
40 75 i5 565 590 605 626 5.40 651
45 20 15 5.65 5.90 6.05 626 5.40 6.51
44 20 36 3.56 5.81 597 617 5.30 5.40
43 20 37 548 373 389 608 6.21 6.30
4z 20 38 5.35 .64 3.80 600 6.12 6.20
41 20 39 523 354 371 391 6.03 6.11
46 85 39 523 354 37l 3591 6.03 6.11
40 20 40 3.10 34 5.62 3.83 5.95 6.03
45 85 40 3.10 34 5.62 3.83 5.95 6.03
44 85 41 496 5.33 5.55 374 386 594
43 85 42 481 521 542 368 378 5.86
4z 85 43 463 5.08 33l 356 3.69 577
41 85 4 4.45 4983 jle 48 5.60 5.69
40 85 45 424 477 506 335 3.50 5.59

ICondanser DT” 14.04 11.23 .36 7.02 5.62 W58

[" LIFT = Entermg Condenser Water Temperature (°T) — Leaving Chilled Water Temperature ('F)

" Condenser DT = Leaving Condenser Water Temperature (F) - Entering Condenser Water Temperature (°F)

K= 6.1507 - 0302440 + 0.0062692(3) 2 - 0.00004359500) *

where X = Condenszer DT = LIFT
ICOF =Koy ¥ COPy
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Table C-10 i COPS FOR NON-STANDARD CENTRIFUGAL CHILLERS > 300 TONS (TABLE
112-J)

Centrifugal Chillers = 300 Tons
COP.a=6.1
ICendenser Flow Rate
2 spm'ten |:-'.5 spmton |3 spmton |-l_5p]:r_'7cm 5 spm/ton 5 spm/ton
[Leaving Chillad Entermz LIFT*
[Water |Condenser
[Temperatwe  [Water
F) ;l;?.;.lpemr.me F)
[Faqued COF
45 75 29 5.30 711 7.35 77 797 B.lé
45 75 30 6.71 6.99 7.21 755 778 796
44 75 i 661 6.39 7.09 740 7.61 7.37
43 75 32 §.52 6,79 6.98 728 745 760
42 75 i3 643 6.69 6.87 7.13 7.31 744
41 75 i4 533 5.60 68.77 702 T.18 730
45 20 i4 6.33 6.60 6.77 702 T.18 730
40 75 15 623 £.50 6.68 591 T.08 717
45 20 i5 623 6.50 6.68 691 7.06 7.17
44 20 i6 6.13 641 6.58 681 6.95 705
43 20 7 6.02 531 649 6.71 685 594
42 20 i8 380 621 540 661 6.75 6.84
4 20 19 397 611 £.30 552 665 6.74
45 85 ig 377 611 £.30 652 665 6.74
40 20 40 563 6.00 620 543 635 565
45 85 40 5.63 6.00 £.20 643 634 663
44 85 41 347 587 810 633 647 653
43 85 42 5.30 3.74 5.98 5.24 6.37 546
42 85 43 511 3.60 3.86 6.13 628 637
4 85 44 490 34 572 6.02 617 627
40 85 45 468 3.26 3.58 350 6.07 6.17
ICondanszer DT" 14.04 11.23 .36 7.02 5.62 M58
I" LIFT = Entermgz Condenser Water Temperanure (') — Laaving Clolled Water Tenperatuare F )
* Cendenser DT = Leawving Condenser Water Temperature (°F) - Entermg Condenser Water Ternperature (°F)
o= 61507 - 03024400 + 0.0062652030)° - 0.000045585730)°
where X = Condenser OT = LIFT
ICOF, ;=K * COPy
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Table C-117 IPLV/NPLV FOR NON-STANDARD CENTRIFUGAL CHILLERS < 150 TONS

(TABLE 112-K)

Centrifugal Chillers < 150 Tons
IPLV=ed = 5,25
IComdenser Flow Fate
2 gpmi'ton 15 zpm'ton 3 epm'ton 4 gpmiton 5 gpmton 6 spmvton
Leavmgz Challed Entening LIFT*

Water Temperatme| Condenser

°F} Water
Tm?f;:a.—.;m B
Faqured IFLV/INFLY
45 75 9 5.84 6.10 6.30 6.51 6.84 7.00
45 75 30 5.75 6.00 6.1% 647 6.68 6.83
44 75 31 5.67 591 6.08 634 6.53 6.67
43 75 32 5.59 582 599 6.23 639 6.52
41 75 33 5.51 574 3.90 612 627 639
41 75 3 5.43 566 5.81 6.02 6.16 6.26
45 20 34 5.43 566 381 6.02 6.16 6.26
40 75 35 5.35 558 373 5.93 6.06 6.13
45 20 35 5.35 558 373 5.93 6.06 6.15
44 20 36 5.26 350 5.65 5.84 596 6.03
43 20 37 5.18 542 557 5.76 5.87 596
41 20 38 5.06 533 348 5.67 379 5.87
41 20 39 495 534 541 5.80 571 578
45 85 39 495 524 341 5.60 571 5.78
40 20 40 483 514 532 5.52 563 570
45 85 40 483 514 332 5.52 3.63 5.70
44 85 41 469 504 525° 5.43 555 562
43 85 42 4.55 493 5.13 5.35 547 554
41 85 43 438 4.80 5.03 5.26 538 546
41 85 4 421 467 491 517 530 538
40 85 45 4.01 452 479 5.06 520 529
Condenser DT 14.04 11.23 936 7.02 562 4.68

[* LIFT = Entarmg Condenzar Water Tempevature (°F) — Leaving Chilled Water Temparatus (F)

" Condenszer DT = Leaaving Condenser Water Temperature [“F) — Entermgz Condenser Water Temperatue (°F)

FAll vahaes shown are WPLW except at conditions of 3 gpn'ton and 41 F LIFT which is IPLV.

o= 61507 - 03024400 + 000626520307 - 0.00004358530

where X = Condenser DT = LIFT
JCOP = Koy ¥ COPy
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Table C-12 i IPLV/NPLV FOR NON-STANDARD CENTRIFUGAL CHILLERS > 150 TONS, <
300 TONS (TABLE 112-1)

Centrifugal Chillers = 150 Tons, < 300 Tons
IPLVstd =59
Condensar Flow Fats
? epmy/ton 25 gpm'ton 3 gpmvton 4 spm'ton 5 gpm'ton 5 spmton
Leaving Chullad Entering LT

Water Temperatme| Condenser

°F} Water
Tm{f}fﬁa.‘m& D)
Fequired IPLV/NPLV
45 73 29 6.58 637 711 T46 7.71 790
45 75 30 645 6.76 698 730 7.53 7.70
44 73 3l 640 6.66 6.86 7.15 7.36 7.52
43 75 32 631 6.568 575 7.02 7.21 7.35
42 73 33 622 647 6.63 690 7.07 720
41 75 4 613 638 8.55 679 £.95 7.06
45 20 34 6.13 6.38 6.55 679 6.95 706
40 75 35 603 629 6.46 6.68 683 6.94
45 20 35 603 6.29 6.46 6.68 6.83 6.94
44 20 36 593 620 637 658 6.72 6.82
43 20 37 5.82 6.11 528 649 6.62 672
42 20 38 571 6.01 6.19 640 653 6.62
41 20 39 5.58 591 6.10 631 .44 6.52
45 85 39 558 591 6.10 631 X 6.52
40 20 40 544 5.80 5.00 622 635 643
45 85 40 544 5.80 6.00 622 6.35 6.43
44 85 41 529 5.68 300 6.13 6.26 6.34
43 85 42 513 5.55 579 603 6.16 625
42 85 43 494 541 567 593 6.07 6.16
41 85 4 474 5.26 554 5.82 597 6.07
40 85 45 452 5.09 540 571 5.87 59
Condanser DT 14.04 1123 936 702 5.62 468

[* LIFT = Entarmgz Ceondensar Water Tempevature (°F) — Leavang Chilled Water Temparatue ('F)

" Condenser DT = Leaving Condenser Water Temperaturs (°F) — Entermz Condenser Water Temperate (°F)

FAll vahaes shown are WPLV except at conditions of 3 gpn'ton and 41 F LIFT which is IPLV.

o= 6.1507 - 03024400 + 0.0062652(30)° - 0.00004558503)°

where X = Condenser DT = LIFT
IOy = Koy ¥ COP
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Table C-13 7 IPLV/NPLV FOR NON-STANDARD CENTRIFUGAL CHILLERS > 300 TONS
(TABLE 112-M)
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