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2. MINIMUM SYSTEMS' EFFICIENCY

Minimum Design S}'stem Efficiency/Operating System Efficiency (DSE/OSE)
(i} For buildings using Water-Cooled Chllled-Water Plant

(i} For Buildings using Air Cooled Chilled-water Plant or Unitary Air-Conditioner
Building Cooling Load (RT)

Green Mark Rating < 500 | = 500
Efficiency (KW/RT)
Certified 1.1 1.0
Gold 1.0
Gold™ 0.85 Mot
Platinum 0.78 applicable

For building with building cooling load of more than 500 RT, the use of air cocled cantral chilled-water plant or other
unitary air-conditicnars ara not applicable for Gold and higher ratings.

Mote: The parformance of the overall air-conditioning system for the building is based on the Operating System
Efficiency (OSE) of the system during the normal building operating hours as defined balow

Ofiice Building: Hotel and Hospital-
h-'l-::-nl:_:lay' to Friday: 9am fo 6pm 24-hour

Betail ball; ) Industrial and Other Building Types:
Monday to Sunday: 10am to Gpm To be determined basad on the oparating
Insfituticnal hours

Monday to Friday: 9am fo S5pm

ﬁb//\)@&%?%jﬁ%@j
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(c) Air Distribution system:
* Air Handling Units (AHUs)
* Fan Coil Units (FCUs

Baseline — Fan power limitation in air conditioning
system
Allowable nameplate motor power
Constant volume Variable volume

MNote: For buildings using district cooling system, there is no need to
compute the plant efficiency under Part 1-2 (a) and (b). The points
obtained will be pro-rated based on the air distribution system
efficiency under Part 1-2(c)

A REER S -4 LT
4

(b) Mechanical Ventilation

Encourage energy efficient mechanical ventilation
system as the preferred ventilation mode to air-
conditioning in buildings.

Baseline: Fan power limitation | mechanical ventilation
systems:
Allowable nameplate motor power

Variable volume
0.74 W/CMH

Constant volume
0.47 W/CMH

MNote : Where there is a combination of naturally ventilated and
mechanical ventilated spaces, the points scored will only be based
on the predominant ventilation modes of normally occupied spaces.

IFEPE T IRBRTR FL AT
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(c) Air Distribution system:
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compute the plant efficiency under Part 1-2 (a) and (b). The points
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system as the preferred ventilation mode to air-
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MNote : Where there is a combination of naturally ventilated and
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on the predominant ventilation modes of normally occupied spaces.
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Annex 1: Maximum lighting power budget (including ballast loss)

Maximum lighting power

e Resapes budget (W/m2)
Offices 15
Classrooms 15
Hotel guest room 15
Lecture theatres 15
Auditoriums / Concert halls 10
Shops / Supermarkets / Deparimental stores (including general, accent & os
display lighting)

Restaurants 15
Lobbies / Atriums / Concourse 10
Stairs 10
Corndors 10
Car parks 5
Electronic manufacturing and fine detail / Assembly industries 20
Medium and heavy industries 15
Warehouses / Storage areas 10
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TREMHE

B
canmee - ASHRAEJ/IES 90.1 lighting power allowances

2013

Type Maximum Lighting Power Density (W/sg.ft.) Allowed Per Version of the
ASHRAE/IES 90.1 Standard

1989 1999/2001 2004/2007 2010
Automotive Facility 0.96 1.5 0.9 0.982
Convention Center 2.07 1.4 1.2 1.08
Court House 1.44 1.4 1.2 1.05
Dining: Bar Lounge/Leisure 1.37 1.5 1.3 0.99
Dining: Cafeteria/Fast Food 1.37 1.8 14 0.90
Dining: Family 1.37 1.9 1.6 0.89
Dormitory 1.15 1.5 1.0 0.61
Exercise Center 2.07 1.4 1.0 0.88
Gymnasium 2.07 1.7 1.1 1.00

Hospital

Library

1.29

1.5

1.3

1.18

Manufacturing Facility 0.96 2.2 1.3 1.11
IMotel 1.15 2.0 1.0 0.88
|M0ti0n Picture Theater 2.07 1.6 1.2 0.83
IMulti-Family 1.15 1.0 0.7 0.60
Museum 2.07 1.6 1.1 1.06
Office 1.26 1.3 1.0 0.90 101
Parking Garage 1.03 0.3 0.3 0.25
Penitentiary 1.44 1.2 1.0 0.97
Performing Arts Theatre 2.07 1.5 1.6 1.39
Police/Fire Station 1.44 1.3 1.0 0.96
Post Office 1.44 1.6 1.1 0.87
Religious Building 2.07 2.2 1.3 1.05
Retail 2.25 1.9 15 1.40 0.90

School/University

1.29

1.5

1.2

0.99

MiSports Arena

2.07

1.5

11

0.78

1 AA

1 A

1 1

n QO
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TEREMHAR 2 .
s TR AL L FE IR D
Research Institute 4 F ,J\ o F p

1’ 27 3’ 47 57 6" 77 8’ 9’ 10* 117 12* s
1 [k8:8 8 5 ok 2 2 3 4 5 5 6 6 6 5 4 3
2 |k 1538 4 8 90 B(RT) 400 400 600 800 1000 | 1000 | 1200 | 1200 | 1200 | 1000 800 600 |ki£72
3 [k # 8  F (kW) [ 350 350 525 700 875 875 1050 | 1050 | 1050 875 700 525
4 |- ko RER S #K 2 2 3 4 5 5 6 6 6 5 4 3 £75 0 & 525hp
o :’4‘7'7’7,:@& 4
5 OGRS Sab 36 36 54 72 90 90 108 108 108 920 72 54
(kW)
6 |4 Fr-k R iE S i 2 2 3 4 5 5 6 6 6 5 4 3 £75 0 #& 520hp
7 |4 Frok RO % (KW) 30 30 45 60 75 75 90 90 90 75 60 45
8 |# p # * pPFi(HR) 24 24 24 24 24 24 24 24 24 24 24 24
9 = 7 # * x #i(DAY) 31 28 26 30 31 30 31 31 30 31 30 31
10 [= * Zk454= % & (KWh)| 234,360[ 211,680| 294,840( 453,600| 585,900| 567,000 703,080| 703,080| 680,400 585,900| 453,600 351540 == & =(3)*(8)*(9
11 [k & 7 5 (%) 7% 7% 6% 5% 4% 3% 2% 2% 3% 4% 5% 7%
12 (& » k485 7 £ (kwh)| 16,405 14,818| 17,690 22,680 23,436 17,010 14,062| 14,062| 20,412 23,436| 22,680 24608 |4 % £=(10)*(11)
53— Sokok Bodl @
13 'Z (kWh)“ ok g R 26,784| 24,192 33,696 51,840 66,960| 64,800 80,352 80,352| 77,760 66,960| 51,840 40176 | & =(5)*(8)*(9
E
14 |- k- k& & T (%) | 35.2% | 32.9% | 31.6% | 28.9% | 23.8% | 20.8% | 23.1% | 26.1% | 28.8% | 31.2% | 31.7% | 31.6%
= o
15 Z (kWh)M}\ S 9,425| 7,947| 10,648 14,987| 15936| 13,504 18,585| 20,972| 22,356 20,865| 16,444| 12696 |4 7T €=(13)*(14)
T
(& 1 A IS ﬁ;j.. g
16 (Kwh) = 22,320 20,160 28,080| 43,200( 55,800| 54,000 66,960| 66,960 64,800[ 55,800| 43,200 33,480} T £ =(7)*(8)*(9
17 |4 Frok & & 7 % (%) 35.2% | 32.9% | 31.6% | 28.9% | 22.0% | 21.0% | 22.5% | 19.7% | 24.7% | 29.8% | 31.4% | 31.6%
_q.IJ/‘,era,}\ﬁ\”'%ﬂ s
18 (KWh) = 7,854 6,623| 8,873 12,489 12,282| 11,329 15,066 13,171| 15,986 16,612 13,573 10580 [& 7 & =(16)*(17)
L5 R E.
L op oA TR T
19 * & 7 & (Kwh) 33,685 29,387| 37,212 50,156 51,654| 41,844 47,713| 48,205 58,754| 60,912 52,697 47,883 L (12)+(15)+(17)
20 |+ & & 7 & (KWh) 560,102
2L (% E & T 7 7 (&) 1,680,305|% # =(20)*3.0
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108EZERK 2 ML= OREZERR K Ml =

E ?L§(2012/07/17 -2012/10/30) - K H#R#EE(2013/06/03-2013/10/31) - K
BUKIEIRFENESE - BRWMH: REUKIZEELE - BRWT:

ZEHRBHAEE(Y) = - 686 + 28.6*FSMREF9E ZHRBAEE(Y) = -1175+ 66.2*FI\RiRTFIIE
(X)) + 4.21*FIMEETFIFEX,) - R?2=81.4% (Xy) + 2.46*FSMRETIFE,) - R?2=80.1%
2013 5 A RE(CESESAET - BisENE: 2013. 11 A&ECESEIEZES - Eiseia:
2013 2014 2013 2014
May | Jun. | Jul. [ Aug. | Sep. | Oct. | Nov. | Apr. | May. | Jun. May [ Jun. | Jul. [ Aug. | Sep. | Oct. | Nov. | Apr. | May. | Jun.
22% | 2% | 1% | 3% | 14% | 26% | 39% | 43% | 37% | 15% - - - - - - | 11% [ 20% | 33% | 36%
HE98E8EKWh/day Chiller is off from Dec. to Mar. B8k Wh/day Chiller is off from Dec. to Mar.

600 1000

600 A ‘ a I~ A

500 -

400

300

200 400

100 200 \f

&
It
m
K3
o

0

s

e T -~ - S e T = B T e = e e T I T o B o o T e T B« ) T = T o
883822853855 8858588838488 ®
28358258555 88882225=22322 Qu\&\Qb\@\&\Q‘,\Q‘,\Q‘,\@,\Q@,\g,\@,\g,\@,\@g\@\”
R R R R L e i i e R R R e A A A 4 LN BN, BN \ \ \ \ o \\\\\\u.\ o
ZSZEE85EE8888:8888:582888382¢23 S S S N

=t - 454 & o i7e 2t . 44 =

RE ;KRR TIESE - 4G T ukoK KGR BERR 1 RE KR EESE - BRI

IHEPE TR RTAR FL AR E R | ITRI CONFIDENTIAL DOCUMENT DO NOT COPY OR DISTRIBUTE



TR T

Industrial Technology
Research Institute

R RS
o o] < B

Q&A

| ITRI CONFIDENTIAL DOCUMENT DO NOT COPY OR DISTRIBUTE



