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Bsa B B [[BF] [BF]| BEEAIW] B EAWI| SREAW] B AW BEZAIW] B ZAIWI| BEEAW] B2 W[ BEEA W] B EA(W]
1A1H 0 8| 2931 0| 2931 0| 2931 0 0 0 0 0
8 20 2931 366 2931 1466 2931 366 0 0 0 0
20 24 2931 0 2931 0 2931 0 0 0 0 0
3A11H 0 9| 2931 o 2931 0] 2931 0 0 0 0 0
9 18 7034 1466 7034 7034 7034 1466 7034 2858 7034 2858
18 24 2931 0 2931 0 2931 0 0 0 0 0
48118 0 6 2931 0 2931 0 2931 0 0 0 0 0
8 20 2931 366 2931 1466 2931 366 0 0 0 0
20 24| 2931 0| 2931 0] 2931 0 0 0 0 0
48128 0 8 2931 0| 2931 0] 2931 0 0 0 0 0
8 19 9379 1466 9379 7034 9379 1466 9379 3810 9379 3810
19 24 2931 0 2931 0 2931 0 0 0 0 0
4821H 0 8 7034 0 7034 7034| 29310 0 7034 2858| 21103 8573
8 12 9379 1466 9379 7034 29310 1466 9379 3810| 21103 8573
12 14| 14069 1466( 14069 9379] 29310 1466| 14069 5715 21103 8573
14 16| 18758 1466| 18758 9379] 29310 1466| 18758 7621 21103 8573
16 20 9379 1466 9379 7034| 29310 1466 9379 3810 21103 8573
20 24 7034 0 7034 7034] 29310 0 7034 2858| 21103 8573
10H13H 0O 8 2931 0] 2931 0] 2931 0 0 0 0 0
8 16 9379 1466 9379 7034 9379 1466 9379 3810 9379 3810
16 24| 2931 0] 2931 0 2931 0 0 0 0 0
10819H 0 8 2931 0 2931 1466 2931 0 0 0 0 0
8 12 9379 1466 9379 7034 9379 1466 9379 3810 9379 3810
12 14| 14069 1466 14069 9379 14069 1466| 14069 5715 14069 5715
14 16| 18758 1466| 18758 9379| 18758 1466] 18758 7621 18758 7621
16 20 9379 1466 9379 7034 9379 1466 9379 3810 9379 3810
20 24 7034 0 7034 7034 7034 0 7034 2858 7034 2858
11A6H 0 8 2931 0 2931 0 2931 0 0 0 0 0
8 20| 2931 366 2931 1466 2931 366 0 0 0 0
20 24| 2931 0] 2931 0] 2931 0 0 0 0 0
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15.0 | 7.19 | 6.31 | 6.87 § 7.28 { 7.48 {7.66 | 1.62 | 8.9

09 4 | 17-2 | 7.78 | 5.26 | 5.81 | 6.37 | 6.90 g 7.45 | 1.66 | 11.1
19.4 | 8.42 [ 4.11 | 4.67 {5.23 {5.75 {6.31 | 1.71 | 13.4

21.7 | 9.06 [ 2.97 §3.50 i 4.05 i 4.58 i5.14 | 1.76 | 15.8

15.0 [ 7.01 [6.22 §6.78 £ 7.13 { 7.31 i 7.51 | 1.69 [ 9.1

59 o | 17.2 | 7.57 [ 5.20 | 5.72 | 6.28 | 6.8l g 7.37 | 1.74 | 11.3
19.4 | 8.19 [ 4.03 { 4.58 {5.14 {5.67 {6.22 | 1.79 | 13.6

21.7 | 8.80 [ 2.85 §3.41 §3.97 {4.49 {505 | 1.84 | 15.9
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21.7 | 8.01 | 2.59 §{3.12 §3.67 {4.23 {4.76 | 2.06 | 16.6
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ODB( ©)| 3500
EWB EDB C C)
(o) 1278 | 1556 [ 18.33 [ 21.11 23.89 2667 | 29.44 | 3222 | 35.00
TC 2257 | 24.19 | 25.85
7.22 SHC | 2256 | 24.19 | 25.85
KW 8.6 8.5 8.8
TC 2442 | 2456 | 25.85 | 27.56
10.00 SHC 1766 | 2320 | 25.85 | 27.56
KW 8.6 8.6 8.8 9.1
TC 2679 | 2681 | 26.85 | 27.56 29.28
12.78 SHC 1177 | 1760 | 2327 | 27.56 29.28
KW 9.0 9.0 9.0 9.1 9.4
TC 2932 | 2937 | 29.39 29.72 31.05 | 32.82
15.56 SHC 1168 | 17.46 | 23.15 28.33 31.05 | 32.82
KW 94 94 9.4 9.4 9.7 9.9
TC 3201 | 3207 32.12 32.26 | 3292 | 34.63
18.33 SHC 1149 | 17.20 22.87 2828 | 3268 | 34.63
KW 9.8 9.8 9.8 9.9 100 | 102
TC 33.28
19.44% SHC 26.04
KW 10.0
TC 34.82 34.94 3502 | 3505 | 35.41 | 36.45
21.11 SHC 11.22 16.87 2248 | 2796 | 3297 | 36.45
KW 102 10.3 10.3 10.3 103 | 10.5
TC 37.81 3796 | 3807 | 38.10 | 38.28
23.89 SHC 10.87 16.47 | 2203 | 2749 | 3272
KW 10.7 10.7 10.7 107 | 108
TC 4096 | 41.15 | 41.29 [ 41.33
26.67 SHC 1048 | 16.02 | 21.52 | 26.95
KW 112 12 | 112 | 117
TC 4423 | 4449 | 44.64
29.44 SHC 10.03 | 15.51 | 20.95
KW 17 | 117 | 117
TC 47.66 | 47.92
32.22 SHC 9.54 | 14.95
KW 122 | 12.2
TC 51.18
35.00 SHC 9.03
KW 12.7

ODB(4}%.DB) . EWB (I3AWB) . EDB (U%3ADB) , TC(&Z4EEH) . SHC(FBENVEEH) . kW(EfEHSEBE H)



IS1EDIRL\PI(CE200~CE545)
EnergyPlus

Total cooling capacity modifier curve (function of temperature)
Form: Bi-quadratic curve
curve = a + b*EWB + c*EWB**2 + d*ODB + e*ODB**2 + f*EWB*0ODB
Independent variables: wet-bulb temperature of the air entering (EWB) the cooling coil, and dry-
bulb temperature of the air entering (ODB) the air-cooled condenser.

a= 0.953441251
b= -0.000938414 a=  0.952735372
c= 0.000932679 b= 0.000932873
d=  -0.001299058 - e S
o= 22 6747]E-05 C= 0.000927172
f= -0.000306850 d= -0.001291389
e= -2.65899E-05
These values were revised in Round 3B. ‘ f= -0.000305038
HOT3000
Total Cooling Capacity (kW) = al + a2 xTodb + a3 x Todb* + a4 x Tewb + a5 x Tewb* + é 220 {1{;);({5)9?1935121
a6 x Todb x Tewb a3 =-0.001612289548
a4 = 0.8052200912
TRANSYS a5 =0.008864708391

a6 =-0.004824135037
Qi = (A;"ODB +A, )(A; EWB® + A, EWB +A;) + (A;ODB + A,) (1)
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Figure 2-31. HVAC BESTEST E300-E545—total electricity consumption, before BESTESTing
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Participating Organizations and Computer Programs

ILUIA
00~CE200)

I~

Model Authoring Organization Implemented By Abbreviation
Quasi-Analytical solution with |Hochschule Technik & Architektur  |Hochschule Technik & Architektur
ideal controller model Luzern, Switzerland (HTAL) Luzern, Switzerland HTAL1
Quasi-Analytical solution with |Hochschule Technik & Architektur  |Hochschule Technik & Architektur
realistic controller model Luzern, Switzerland Luzern, Switzerland HTAL2
Quasi-Analytical Solution with | Technische Universitat Dresden, Technische Universitat Dresden,
ideal controller model Germany (TUD) Germany TUD
CA-SIS V1 Electricité de France, France (EDF) |Electricité de France, France CA-SIS
CLIM2000 2.1.6 Electricité de France, France Electricité de France, France CLM2000

DOE21E/CIEMAT

DOE-2.1E-088 LANL/LBNL/ESTSC,**° USA CIEMAT,® Spain DOE2.1-E/CIEMAT
DOE21E/NREL

DOE-2.1E-133 LANL/LBNL/JJH,®® USA NREL/JNA," USA DOE2.1-E/NREL
LBNL/UIUC/CERL/OSU/GARD E+

ENERGYPLUS 1.0.0.023 Analytics/FSEC/DOE-OBT,*?"* | GARD Analytics, USA EnergyPlus
University of Wisconsin, USA;

TRNSYS 14.2-TUD with ideal | Technische Universitat Dresden, Technische Universitat Dresden, TRN-id

controller model Ger. Germany TRNSYS-ideal
University of Wisconsin, USA;

TRNSYS 14.2-TUD with real |Technische Universitat Dresden, Technische Universitat Dresden, |TRN-re

controller model Ger. Germany TRNSYS-real
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Figure B16.5.1-4.

—_ HVAC BESTEST: Total Space Cooling Electricity Consumption __
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3 . HVAC BESTEST: Total Space Cooling Electricity Sensitivities
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teEr2/ = J(CEL00~CE200)

ASHRAE Standard 140-2011, Informative Annex B16, Section B16.5.1
Example Results for Section 5.3 - HVAC Equipment Performance Tests CE100-CE200

26FEFEDLLET S TH
AESntTsY.
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TABLE B17-2

Participating Organizations and Computer Programs

Model

Authoring Organization

Implemented By

Abbreviation

CODYRUN/LGIMAT

Universite de la Reunion Island,
France

Universite de la Reunion
Island, France

CODYRUN/UR

DOE-2.1E version 120

LANL/LBNL/ESTSC/JJH,>¢¢

NREL/JNA,® United States

DOE-2.1E-E/NREL

(ESTSC release) United States DOE21E-E

DOE-2.2 NT42j LBNL/JJH,>? United States NREL/JNA,e United States |DOE-2.2/NREL

EnergyPlus 1.1.0.020 LBNL/UIUC/CERL/OSU/GARD GARD Analytics, United EnergyPlus/GARD
Analytics/FSEC/DOE-BT, """ States

HOT3000/ESP-r CETC/ESRU,*' Canada/United CETC,* Canada HOT3000/NRCan
Kingdom

TRNSYS 14.2-TUD with University of Wisconsin, USA; Technische Universitat TRNSYS/TUD

real controller model

Technische Universitat Dresden,
Ger.

Dresden, Germany
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Figure B16.5.2-50. HVAC BESTEST: CE300
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ASHRAE Standard 140-2011, Informative Annex B16, Section B16.5.2
Example Results for Section 5.3 - HVAC Equipment Performance Tests CE300-CE545

S2AEFEDLLER T 5D

Title

List of Figures

HVAC BESTEST: CE300 - CE545 Annual Total Electricity Consumption

HVAC BESTEST: CE300 - CE545 Annual Mean Indoor Dry-Bulb Temperature

HVAC BESTEST: CE300 - CE545 Annual Total Space Cooling Electricity
Consumption Sensitivities

HVAC BESTEST: CE300 - CE545 Annual Mean IDB Sensitivities

HVAC BESTEST: CE300 - CE545 Peak Hour Total Electricity Consumption

HVAC BESTEST: CE300 - CE545 Hourly Maximum Indoor Dry-Bulb Temperature

HVAC BESTEST: CE300 - CE545 Hourly Maximum Total Space Cooling Consumption
Sensitivities

HVAC BESTEST: CE300 - CE545 Hourly Maximum IDB Sensitivities

HVAC BESTEST: CE300 - CE545 Hourly Minimum Indoor Dry-Bulb Temperature

HVAC BESTEST: CE300 - CE545 Annual Compressor Electricity Consumption

HVAC BESTEST: CE300 - CE545 Annual Compressor Electricity Consumption
Sensitivities

HVAC BESTEST: CE300 - CE545 Annual Mean Zone Humidity Ratio

HVAC BESTEST: CE300 - CES45 Annual Mean Humidity Ratio Sensitivities

HVAC BESTEST: CE300 - CE545 Annual Indoor (Supply) Fan Electricity Consumption

HVAC BESTEST: CE300 - CE545 Hourly Maximum Zone Humidity Ratio

HVAC BESTEST: CE300 - CE545 Annual Indoor (Supply) Fan Electricity Consumption
Sensitivities

HVAC BESTEST: CE300 - CE545 Hourly Maximum Humidity Ratio Sensitivities

HVAC BESTEST: CE300 - CES45 Hourly Minimum Zone Humidity Ratio

HVAC BESTEST: CE300 - CE545 Annual Outdoor (Condenser) Fan Electricity
Consumption

HVAC BESTEST: CE300 - CE545 Annual Mean Relative Humidity

HVAC BESTEST: CE300 - CE545
Annual Outdoor (Condenser) Fan Electricity Consumption Sensitivities

HVAC BESTEST: CE300 - CE545 Annual Mean Relative Humidity Sensitivities

HVAC BESTEST: CE300 - CE545 Hourly Maximum Zone Relative Humidity

HVAC BESTEST: CE300 - CE545 Annual Total Coil Load

HVAC BESTEST: CE300 - CE545 Hourly Maximum Relative Humidity Sensitivities

HVAC BESTEST: CE300 - CE545 Peak Hour Total Coil Load

HVAC BESTEST: CE300 - CE545 Hourly Minimum Zone Relative Humidity

HVAC BESTEST: CE300 - CE545 Hourly Maximum Total Coil Load Sensitivities

HVAC BESTEST: f(ODB) for CE500, CE530 Specific Day Electricity Consumptions

HVAC BESTEST: CE300 - CE545 Annual Sensible Coil Load

HVAC BESTEST: f(ODB) for CE500, CE530 Specific Day Coil Loads

HVAC BESTEST: CE300 - CE545 Annual Sensible Cooling Load Sensitivities

HVAC BESTEST: CE300 - CE545 Peak Hour Sensible Coil Load

HVAC BESTEST: f(ODB) for CE500, CE530 Specific Day COP2

HVAC BESTEST: CE300 - CE545 Annual Latent Coil Load

HVAC BESTEST: f(ODB) for CE500, CE530 Specific Day Humidity Ratio

HVAC BESTEST: CE300 - CE545 Annual Latent Cooling Load Sensitivities

HVAC BESTEST: CE300 - CE545 Peak Hour Latent Coil Load

HVAC BESTEST: CE300 June 28 Hourly Electricity Consumption

HVAC BESTEST: CE300 - CE545 Hourly Maximum Latent Coil Load Sensitivities

HVAC BESTEST: CE300 June 28 Hourly Coil Loads

HVAC BESTEST: CE300 - CE545 Annual Mean COP2

HVAC BESTEST: CE300 June 28 Hourly COP2

HVAC BESTEST: CE300 - CE545 Annual Mean COP2 Sensitivities

HVAC BESTEST: CE300 June 28 Hourly Zone Humidity Ratio

HVAC BESTEST: CE300 - CE545 Hourly Maximum COP2

HVAC BESTEST: CE300 June 28 Hourly EDB & EWB

HVAC BESTEST: CE300 - CE545 Hourly Maximum COP2 Sensitivities

HVAC BESTEST: CE300 June 28 Hourly ODB

HVAC BESTEST: CE300 - CE545 Hourly Minimum COP2

HVAC BESTEST: CE300 June 28 Hourly OHR

HVAC BESTEST: CE300 - CE545 Hourly Minimum COP2 Sensitivities
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