BESTESTI(C_ds f"” f”” DAREIE
ANSI/ASHRAL St dard 140-2017 _[I
amg.ﬂwﬂ I\AE 100—LAE& ' o/U—Z“ [

H Ll
iy H i[i"ﬁrr 'erllcr(’”‘n’

; ] Imn

===

| eee—————

mn‘. S L : Z2 R TEH




the BEST Program

Building Energy Simulation Tool .I/\'_J é\_'f'
o 331L-23>7095LADLEBHREEY—ILEUTBESTESTH
HD. TEDTAMIBREE LICEFRDITONTNS

o BIR3)TEMMOEAFICONVT, BIER4)TERIRIF—
BlOWTEHRSLTWVS

® ANSI/ASHRAE Standard 140-2017CiEMENIZZER
D7 AMAE100—AE4003U—X% £

o EDTAMIBLAEHREZHSEID

® RETEHF2021FOERGHIBE T FZOASTHREUE
OhRZ - AR E E5t i - #Be DFR S TR F—>21L— 23>V — )L BEST I ORFE
TMD252 BESTESTICLBZERFTEDIREE L TEREULIZEDTHS.

3) M- E-RF-B-RE 8 AT - IR ERE - EBEOREI XL F -2 I 2L —2 3> Y —ILIBESTIDEIH (% MD26) BESTEST
ICEBIRALE T —R AR T 4, Z5IAM - HETIFEARESFN A E@RXE, pp.1105-1108,2008.8

4)‘@ MNE--BE - BHAK - REEHE - BEORET RN - I 2L —> 3> —ILIBESTIDEF (FD163) BESTESTIZ L %

ZRT XX —STEDOIREL, ZXAN - BIETIFERESFMHEBRE, pp.41-44,2015.9

2 ZEERETEA



et BT A MF=AAESY =X DI E

o AEI-X(F. ZREBDZEKADTAMITIEDT
AE100. AE200. AE300. AE400D491ThH 3B

e AE100@ERE4ENZHRE (J7>+1M)) FATHE
DTAb

AE200ERE4ENZRETHRITEHODHEETA

AE300(3ERE4ENZHE THKISEHDD2EDY -
IWe—-hrEFRDFA

® AE400Q(ZEREAENZ=HRHTHAIISELHDO2EZDLE-I
fTEVAVIZYRIGFRDFTA B

3 ZEFRETE



the BEST Program

Building Energy Simulation Tool

S AT L

Outdoor Mixed Preheat ; Cooling System
Ou;«u/!'?ar Outdoor Outdoor szd Heating HEGBD[TQ Cooling C[g:/f?g Supply iﬁ;:;;’ Air Ou‘:d‘:mr Ou:f‘ru or Air Prgt;ﬁat Coil COCOG‘TQ Coil S:zaly Supply
Air
Inlet Domper ler | Mode col Outtet Cail Cutlet Fan Air et Damper  Mixer o0 s ] Outiet Ar
(oa) (ma) /] (heo) Y (cco) (sa) / k \/
— =0 & / — T - Al
) 1 / G"_O_ * _Q‘ T \_:_l L] ;
/ ; ry Lr‘
v | H iy g —
L 1 i
s Zone Supply
! Air Splitter
|
e ¢ Zone 1 Supply Air
|
i 215) - Zone 2 Supply Air
Bypass =1 (22s)
Damper
Zone 1
O Jr—— _( T+ Zone2
*,_G)—’ Zone 1 Recirculated Exhaust Fan Exhaust Fan
Exhaust Fz T ecrate . | Airnode
TRecll:yIatsd - l Zone 1 (z1) Zone 2*
ir eturn *
v Zone 1 RSyIst'e;n ©) Zone 2 Air
Node Zone 1 Air eliet Alr — i+ — Node (22)
(ra) Node (z1) — e
Retumn Fan L\) Retumn Fan L]
Relief Air Return Air Outlet Return Inlet Zone Return Diagram Abbreviations:
Diagram Abbreviations: Damper Splitter (rfo) Fan (1)) Air Mixer A= actuator; C = controller; § = sensor

A = actuator; C = controller; S = sensor

AE100 : Four-Pipe Fan-Coil (FC) System Cases

X —1

AE100D ZE5f & R T LB X

AE300 : Constant-Volume (CV) Terminal Reheat System Cases

X —3 AE300DZEER T R T LiES ]

Outdoor Mixed ! Heating Ceoling System ) "
Air Ou.:ieol Du:‘druor Air Hzal!rg Coil C%Oh';g Coil SEpply Supply Ou::tfor Qutdoor Qutdoor M:_ea‘ Preheat Frgh:?/ar Cooling C%Olﬂ_;)g Supply Ssyslem
Infet u " Node o Outlet o Outlet an Air p At Air " Coil o Coil o Fan upply
Damper Mixer 3 Inlet A Node Outlet Qutlet Air
(oa) (ma) / (hco) (cco) (sa) Damper Mixer 1
z A/ (oa) ] [ (ma) / (pco) \ / (ec0) (sa)
—= [ES e S — L] / e
& ! ©® 7 /
i a i o A
| ey ! y
] T | |
1 — H '
s : o |
H ) i ! Zone Supply
: VAV Terminals Air Spiitter
' with
E H iy / Reheat Coils \
¢ [c clia
e] i LA
T T Zone 1 Supply Air e B
| i (215) —zone 2{ ZSQLg))pfy Air
_____ Mak / Bypass i _____‘ A |_ / Bypass '
Damper i Damper |
' .
H S Zone 1 )
H T Zone 1 C - T Zone 2
' —t ! —
) ! -0 _G_’Exhausl Fa ‘ Exhaust Fan | zone 1 e _G’—.Exhau?-t Fan
Recirculated | Recirculated
N H Air 2 1 Air Node
1 Alr i Zone 1* H l kit (z1) Zone 2*
o H L
System + ® Zone 1 Air R"”ﬁ‘f? ol Zone 2 Air
Relief Air i H Node (z1) eliet Al - H Node (22)
o [} & [ — — [ —
l"_l l_l Return Fan l_\) Return Fan Return Fan w Return Fan
ReliefAr  Retum Al Outlet ol Inlet Diagram Abbreviations: Relief Air  Return Air Outlet Return Inlet Zone Return E\ie;:mﬁf:frgv:la:g:;“y 6 = sonsor
Damper Splitter (rfo) Fan (rfi) A= actuator; C = controller; S = sensor Damper Splitter (rfo) Fan (rf) Air Mixer . '

AE200 : Single-Zone (SZ) Air System Cases

X—2 AE200D ZEFf & R T L RS

AE400 : Variable-Air-Volume Terminal Reheat (VAV) System Cases

4

X—4 AE400DZEFR & R T LHEES

ZEFRETE



the BEST Program

Building Energy Simulation Tool

——

TA T =ADHNE

-

Fz—1 AEI00 DT A Rr—2A *£—2 AE200 DT A FAr—*%
Ambient Zone Zone Loads, W Ambient Zone Zone Loads, W
ODB | ODP IDB Sensible OoDB ODP IDB Sensible
case °C °C °C Heating | Cooling | Latent Coil Load Type case °C °C °C Heating | Cooling | Latent | Coil Load Type
No Economizer No Economizer
AE101 | —290 | -290 | 21.111 2931 0 586.1 | High heating AE201 -290 | -290 | 21.111 2931 0 | 586.1 High heating
AE103 155 -30 | 23333 0 1465 586.1 | Low cooling, dry coil AE203 155 -30 | 23333 0 1465 | 586.1 Low cooling, dry coil
AE104 26.9 221 | 23.889 0 2931 586.1 | High cooling, wet coil AE204 26.9 221 | 23889 0 2931 | 586.1 High cooling, wet coil
AE205 249 24 | 23333 0 1465 | 586.1 Low cooling, dry cail
AE206 230 209 | 23.333 0 1465 | 586.1 Low cooling, wet coil
Retum—air comparative dry—bulb economizer outdoor air control
AE226 230 [ 209 [ 23333 | 0] 1465 | 586.1 | Low cooling wet coil
Return—air comparative enthalpy economizer outdoor air control
AE245 249 | 24 ] 23333 ] 0] 1465 | 586.1 | Low cooling dry col
&—3 AE300 DT A FMr—2A Fz—4 AF400 DT A hr—2A
Ambient Zone Zone Zone Loads, W Ambient Zone Zone Zone Loads, W
oDB | ODP IDB Sensible Coil Load OoDB | ODP IDB Sensible Coil Load
case °C °C Num. °C Heating | Cooling | Latent Type case °C °C Num. °C Heating | Cooling | Latent Type
No Economizer No Economizer
AE301 | -29.0 [ —29.0 1| 21111 2931 0 586.1 | High heating AE401 | -290 | —29.0 1] 21111 2931 0 586.1 | High heating
2 | 22222 2345 0 879.2 2 | 22222 2345 0 879.2
AE303 155 -30 1 | 23333 0 1465 586.1 | Low cooling, AE403 155 -30 1 | 23333 0 1465 586.1 | Low cooling,
2 | 24444 2345 879.2 dry coil 2 | 24444 0 2345 879.2 dry coil
AE304 26.9 221 1 | 23889 0 2931 586.1 | High cooling, AE404 26.9 221 1| 23889 0 2931 586.1 | High cooling,
2 | 25000 0 3517 879.2 wet coil 2 | 25000 0 3517 879.2 wet coil
AE305 249 24 1 | 23333 0 1465 586.1 | Low cooling, AE405 249 24 1| 23333 0 1465 586.1 | Low cooling,
2 | 24444 0 2345 879.2 dry coil 2 | 24444 0 2345 879.2 dry coil
AE306 230 209 1 | 23333 0 1465 586.1 | Low cooling, AE406 230 209 1 | 23333 0 1465 586.1 | Low cooling,
2 | 24444 0 2345 879.2 wet coil 2 | 24444 0 2345 879.2 wet coil
Retum—air comparative dry—bulb economizer outdoor air control Retum—air comparative dry—bulb economizer outdoor air control
AE326 230 209 1 | 23333 0 1465 586.1 | Low cooling, AE426 230 209 1 | 23333 0 1465 586.1 | Low cooling,
2 | 24444 0 2345 879.2 wet coil 2 | 24444 0 2345 879.2 wet coil
Returm—air comparative enthalpy economizer outdoor air control Retum—air comparative enthalpy economizer outdoor air control
AE345 249 24 1 | 23333 0 1465 586.1 | Low cooling, AE445 249 24 1| 23333 0 1465 586.1 | Low cooling,
2 | 24444 0 2345 879.2 dry coil 2 | 24444 0 2345 879.2 dry cail
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Element | RmM2K)/W | UW/(m2K)
Interior surface coefficient 0.1206 8.2900
Insulation 2.7000 0.3704
Exterior surface coefficient 0.0328 30.4872
Total air-air 28534 0.3505
Heat Loss Summary

Component Aream?2 UAW/K
Roof 480 16.822
Wall 75.6 26494
Floor 480 16.822
Infiltration 0.000
Total 123.6 43316
Supplementary Intemal Gains

Sensible 829 W

Latent 586.1 W
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ASHRAE Standard 140-2017, Results Comparison for Airside HVAC BESTEST Cases AE301 - AE445 ASHRAE Standard 140-2017, Results Comparison for Airside HVAC BESTEST Cases AE301 - AE445
BEST (BEST2008dev)vs. Annex B16, Section B16.7.2 Example Results, by NIKKEN SEKKEI LTD nino (nino), 17-Nov-2020 BEST (BEST2008dev)vs. Annex B16, Section B16.7.2 Example Results, by NIKKEN SEKKEI LTD nino (nino), 17-Nov-2020
Figure B16.7.2-1. CV/VAV Total Coil Load, Heating + Cooling, Sensible & Latent Figure B16.7.2-2. CV/VAV Total Sensible Coil Load, Heating + Cooling
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= EnergyPlus/GARD = IES-VE/IES = TRNSYS/TESS = BEST2008dev/nino = EnergyPlus/GARD = IES-VE/IES = TRNSYS/TESS = BEST2008dev/nino
6 AE300,4000 A JLET 7 AE300,400> a4 JLET (FEEL)
ASHRAE Standard 140-2017, Results Comparison for Airside HVAC BESTEST Cases AE301 - AE445 ASHRAE Standard 140-2017, Results Comparison for Airside HVAC BESTEST Cases AE301 - AE445
BEST (BEST2008dev)vs. Annex B16, Section B16.7.2 Example Results, by NIKKEN SEKKEI LTD nino (nino), 17-Nov-2020 BEST (BEST2008dev)vs. Annex B16, Section B16.7.2 Example Results, by NIKKEN SEKKEI LTD nino (nino), 17-Nov-2020
Figure B16.7.2-4. CV/VAV Cooling Coil Load, Total [QCtotal] Figure B16.7.2-7. CV/VAV Zone 1 Reheat Load [QH1reheat]
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ASHRAE Standard 140-2017, Results Comparison for Airside HVAC BESTEST Cases AE301 - AE445
BEST (BEST2008dev)vs. Annex B16, Section B16.7.2 Example Results, by NIKKEN SEKKEI LTD nino (nino), 17-Nov-2020

Figure B16.7.2-12. CV/VAV Cooling Coil Outlet Air Temperature
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Figure B16.7.2-16. CV/VAV Supply Air Humidity Ratio
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Figure B16.7.2-14. CV/VAV Supply Fan Air Temperature Rise
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Figure B16.7.2-19. CV/VAV Supply Air Mass Flow Rate
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Dark horizontal line marks the
approximate minimum supply
air flow of the VAV system.
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Figure B16.7.2-20. CV/VAV Outdoor Air to Supply Air Mass Flow Ratio
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Figure B16.7.2-21. CV/VAV Zone 1 Supply Air Temperature
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Figure B16.7.2-22. CV/VAV Zone 1 Air Temperature
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