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T 86 & 87 # 88 & 89 #

>R F | (F kKWh) | 137,784,000 | 145,713,400 | 156,311,100 | 171,950,200

E AR % - B4 5.75% | H4c 7.27% | #4c 10%
#vvr | (# kwh) | 16,177,092 | 16,087,050 | 16,208,550 | 17,901,171

i & B % - > 0.56% | Hi+4c 0.75% | 3 4c 10.44%

i FAL kR 1 2000 # 5 a kT 4 (OECD) [1]
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Zo41* T 2 #eB & 44,612 oo A 2 48794 = 2. 91.43% > v £
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B AT RP CZR CFRRFE G 0 THYF 20%2 &
Bt [5)e Flot Ak kdp 2 Mk g R E% 0 ks TR M IS 2 59
ki e o [4] A6 e RS T RENGE - ATAL T %k > 3 H
AERPIFEHET DES RS NRART 2R FR S ONR
o UBEANREY T RO NRE YLD BY FHR R 4 o



#(2.1-2) serrtp b ¥ AR (B RE MR~ AH4F 7 E3)
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vk FCRS 7,073 1,667,240,008 23.33
B FC R 23,353 1,742,101,987 24.37
£ iir 3,787 452,922,223 6.34
SEREE 14,581 3,285,362,157 45.96
£ 3k 48,794 7,147,627,157 100
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AYEEE 1,302 2,891,959,428 49.13
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- (+) (kwh) %
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P FRrEs M (29 ) KWh/m?.yr KWh/m?.yr W/m? W/m?
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B (79 7 KWh/m?.yr KWh/m?.yr W/m? W/m?
1998 # p A B 4 190~390Mpa|/m2.yr 265 Mca[/mz.yr
7 %) H 3 3
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EEAR AL AR
70~140 kWh/m?.yr 92.8 kWh/mZ.yr
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50 310 320 750 1000 97.92 97.43 3.0
75 440 450 1170 1350 98.00 97.66 3.0
100 500 500 1560 1710 | 97.98 97.84 3.0
150 700 720 2000 2200 98.23 98.09 3.0
200 800 890 2680 2780 | 98.29 98.20 3.0
250 890 890 3310 3510 98.35 98.27 3.0
300 1100 1130 3930 4050 | 98.35 98.30 3.0

400 1420 1460 4930 5380 98.44 98.32 3.0

500 1500 1500 6100 6700 98.50 98.38 3.0

600 1560 1700 7200 7560 98.56 98.48 3.0

750 1620 1700 9180 9450 98.58 98.53 5.0

1000 2000 2280 11200 [11500 | 98.70 98.64 5.0

1250 2400 2580 14320 14600 | 98.68 98.64 5.0

1500 3200 3200 16500 17300 | 98.70 98.65 5.0

2000 3600 3960 21720 22000 | 98.75 98.72 5.0

2500 3850 4480 25500 26800 | 98.83 98.76 6.0
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(L) RAEARP R 6 Rl LT e Farme 9

ASHARE 90.1 (1999 %) & BB PP 2k 3+ & s 412 2 ¢ 45 [20]):

(1) M2

(2 BERTH > - BFEEEY - Bz B

() FpRp s HE (i 4.2-13)

(4) RpPELZTAEE

6) FRP ELEE

Hge 2z L AcR P £ T 22 A% 42 (building area method, 4+

% 42-13) 0 depE ZE2Z RPN T4 f 00 1AWIME s S ek R g
100 Watts p¥ i% &2 3% 3+ - ASHARE90.1 5 Bw 7z B2z P T 4 1%
W gk 2 ERG K 2N
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% 42-13 BP R4 HRE(EAG 2

(This 15 Table 9.3.1.1 i the Standard)

Lighting Power Lighting Power
Density Density

Building Type (W/ft)  (W/m?) Building Type W/t (W/m)
Automotive Facility 1.5 16 Museum 1.6 17
Convention Center 14 15 Office 13 14
Coust House 14 15 Parking Garage 0.3 3
Dining: Bar 1.5 16 Penitentiary 1.2 13
Lounge/Leisure
Dining; Cafeteria/Fast 1.8 19 Performing Arts 1.5 16
Food Theater
Dining: Family 19 20 Police/Fire Station 13 14
Dormitory 15 16 Post Office 1.6 17
Exercise Center 14 15 Religious Building 2.2 24
Gymnasium 1.7 18 Retail 19 20
Hospital/Health Care 1.6 17 School/University 1.5 16
Hotel 1.7 18  Sports Atena 15 16
Libraty 15 16 Town Hall 14 15
Manufacturing Facility 2.2 24 Transportation 1.2 13
Mote 20 22 Warchouse 12 13
Motion Picture Theater 1.6 17 Workshop 1.7 18
Multi-Family 1.0 1

50



URRPESAHA D TRET OGS K 48% [5]) > 7]tz
AP dom i 5 X FOTHLZ £ 8o A 31T S8 FESAHRLZ
AfdEEE s BN - A a2 iR R IR PR A T3
B ZEFPE BT RGN E FLATREAE T AL 2 5T o

N
>
J~q
i\4
=
N

CREEEE T
;@%%ﬁaﬁﬁ%i~
L

FEzZ i ks

FLER R 0 - R AT LKA HAR

P RS RN FEREZE AL F

REH 2 r AP NG RETA A ENTREERLFREY T
’iFFB%O

SR TR A RL 2 f R R AT Sk
A g2t p 3043 110 0k RH T g 2%
SR RMAAARLEG ZA LA ER R hFRER

B R PR PR o % A ficd
Rix A B T B 4o FLARRY AE -

AR BN RE AL

i

(=]

beFT A FA T ER P L TR

w
a“g = =k
\4

Flfs b FIE2 20 0 X FWATA LB B RL AR

4, DI 24)PETHA O WEITE ST EEE o

5, — 4P A B BAELEATM I IIM hZ B oB? fFiE s 13mi/ A o
EHRTAARATREH A 2m

6. BHERL A ZTAEE2FTH RBPEHAIYXRFZHEFHE
10-B0W/M’ > 5 % B2 PR R A 4o TG % o PR T F
50~110W/m?



(..‘. )3‘\" B it RE R ﬁ%' o 2 7

AR RERD o dop pTItEaE HR
H

m*tt
i
-
N
K
gl

T EHEHE TS e RS EE miohie R (404 5m )
Z AR o RIERAL N 2R E o Enviload o P ow g S
2 5% Envload i 5 # & 110 KWHr/m*» Envload 3 ¥ #12 # * &%

iiﬁ{ﬁﬁﬁﬁ’?*ﬁﬂéﬁﬂﬁﬂé LR RS

‘.

ToORZEDEEYONEREALN o Envioad 2 3t BRI R E

=
?’iﬁﬁﬁm&p,iﬁﬁ%fﬂgﬂﬁﬁfﬁﬁo—&P’ﬂﬁ
3

(Z IR M P A e R m ?
Ao RFC R R AL AL PRTES A o3RG - LA L% </
f o 1994 # 2 < FEL % (Rl 2 A S n@d AR
T F PR A 9)2 77 [16) E@yes < yen 7 B # £ 7 =164
KWh/m?e 2 1994 & ¢ HAt2 3 & Fil4rd 431 FRET 2B LD
Fz EFHdA gAY B R BD T E R AL T TR
PEE L F -

<

52



%2431 2R B BT RFZFETEFT AU

- B P BEd

[ 40% 35% 25%
LR E 27% 48% 25%
£ % 19% 58% 23%
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W2 27 o 4ok 432 AW NE TIEE RRE > L] FAIMER R
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%432 pErWZALLAEN G

By LD T aE B 13T TiamE
KWh/m?yr KWh/m?yr
o 150 105
o 163 120
B i 132 75

PR M A 89 £ & H o ff 235427 5 137 kWh/m2yr [6] -
L E 2 A A TR P AA T SRS E AR o £ 0 89

EFREE 5 4T R A & 10.89-389.7 KWh/m® & » B 7w -5 2% 0>
ER2FETET0E LR 0 25 - Ry o;;'{f;ﬁwﬁw@_
AR PP AT A 5.8327.7TWIM > AR 4 p - mY

30~40W/m* » E R E TN EAT XA 22T A T & Rl

(B)EFEHSRAN L § 785 B8 2 B2 R E R0
FRAEFFIERIEN S F AT RE 1P 5 B A R T
1. ANSI/ASHRAE/IESNA 100-1995 - Energy Conservation in EXisting

Buildings > # 5 *# RIR 7R3 > RfphF S AL FiH % > 5 2 H
AREREEERPE ¢ Xl -[19]

2. SHRAE/IES 90.1-1999 - Energy Efficient Design of New Buildings
Except Low-rise Residential Buildings » ™ 2 2 B4 k25 ¢ 2 &
MEEE R EHATE R B R T AR RS B LR
2.7 s B ER- YRR S E AR - [20])
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(I )ASHRAE 100-1995 $ 7 34 48 B 2 &% #5 % § 702 ?
ASHRAE 100-1995 ¥R i» » Z #A 4p Fﬁ?iéﬁﬁ‘i%ﬁ%@éﬁﬁg 4o 1 [19]
L FHREALELKAZTEAFAIT T HEFTI A E 2 97
A2 PR E S > 85% 2 F AL e
2. Brfale sp Az L iR, N THEiTL gL Bz PR
3. RACTSERA N T2 BrrR s N E RS2 P A H E 0 AR
o R AFER -
PR TR R RRGGEE 2 AR T LA T S 2

5. R EEH o > ¢t wR (BB OEM RN ) Bs w2540 =
15m 2 % 5 - B dl 2 MR BE P2157C -

6. BrriE AT NI EIL F a2 FH o det NRER

7. FIEZRE Mg MHERENSYTAER AT -

8. FTHz 2 AUE BEF R T2 EER @& COP & o

9. AR IME KE o> vk 4332 HMFERER -

10.:% B %if%;g_% MIEBERRS T ZIRASF RGP RELAR

e B RRA SRR o R REER F 2 RS R=
8.0 hrft2°F/Btu(1.408 m2°C/W) -
% 4.3-3 23k F B KR E & (in, 1.0 in=25.4 mm)

kKRR A% |<ling | 1~-2in | 25-4 5~6 >8
40 ~ 55°F 0.5 0.5 0.75 1.0 1.0 1.0
<40°F 1.0 1.0 15 1.5 1.5 15
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B8 b2 #0008 A 3 0.23 ~ 0.27 Btu in/h f2°F (1.0 Btu in/hft?
B =0.1442 WIMK) » 7ok 8 2 5 i G508 B B ded 4.3-3 557 o doié ¥
ZRERHEA BN A P T AN E R 2 R R R
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T —+t4&R%2EAE - in

K — % [p#ii2 #  8 4dic Btuin/h fE&°F

kK — # iz @ % a8 0.23 Btu in/h ft™F

(+)ASHRAE 90.1 & ¢ #IR73k 2 2 %%ﬁ’iﬁiﬁ#ﬁﬁﬁﬂﬁéw?
ASHRAE 90.1-1999 #_# #3722 f > # £ 90.1 53§ & fAx -2
# iz 1 [20]
LoBFeiditnFls (@ Artgy s BP ~ 29)2REFE > 420 &
R ET o
FHENOAERLEE 0 kA Y
g&@j@&i&%’%%u LB AR BRI R L E A

o

11T #- ASHRAE 90.1 § B 342 it 2304 ff B3P -

1 *bF 2 33 R R4 7 4248 2.5%2 8 | A B8 (97.5%0F - 3 ¢t F R M
gL E) e

2. HARRRRE G RE T B ER h Mo

L

B

THERAELL E2 25%% 45 6 4% & 1000ft7(92.9m%) 1 2 %

%@?%ii%&}ﬁoﬂﬁaigﬁgﬁ%ﬂﬁk,@%&ii
Fh AN FREFRCASR E -

4§ E E R Y PR AR 150 () PFL R TRMBE 2 FR M
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RN A ST U D Bl ik 3 LI chate o 1 B S =8 B
& % # 428 25,000ft*(2323 m°) -

5, b £ AR (VAV) 2 5Mh £ VAREEF L 2 30% -
0.4cfm/ft? -

6. ¥R AL N H A B A FR N EAE08Wem T s
FEFEIREBERIEES o KRR E AR X ERA
1.25W/cfm 11 » £ 50%k £ T > VAV & %2 £ % % & 4248 50% o

7. F-KERZBRIE G RAZEF 100m ¢ & G 4m otz F4g o

# ¥ 4 i ASHRAE 100-1995 F o

CIRFLRSTFEL S 2R ?

ASHRAE/IES 90.1-1999 = At » W% #/% s > ASHRAE/IES
90.1-1999 [20] 5 # 1992 iz { 7 [21) e s b e ¥ E 2 2 3
¢z - ASHRAE 90.1 “Energy Standard for Buildings Except Low-rise
Residential Buildings”g & & & > % g * v ik 2 5 > f§ * 30 4402}

DR TD L FARE 15Wm? 2 ﬂ’aﬁzﬁ%gziéaﬁig
WRZ A A4 o ASHRAE 90.1 # F# £ fe 122 £ & Hpeip) = N3
B SRR Y 2GR 1T 0L ASHRAE Q0L M F 2 TEPE

FR e 2R e

5 (compliance)90.1 z_ £ j& 4 90.1 # * £ 2 Fig.4A 4rH
43-2 > % ;tg = - A2 % 5l (mandatory) 2. iE Ax (s 0 W EH R
(prescriptive) 2. & & it ik l% 7f & ;% (energy cost budget method) - ¥3%
RFZEHHME R ZFERZH S Bets pr g4 blehzzE
A4 P2 282434 5 7 B LR E 42
PRI P o do®k - Fh) ¢ 2 A ke e KR R4 E 0901
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Compliance
(5 4)

Prescriptive andjs
Performance [
Requirements |

(§5-10) |

General and
Mandatory
Provisions

(§ 5-10)

Energy Cost [
Budget Method |

B 4.3-2 # & ASHRAE 90.1 1% # 2 4%
%434 P RPN X ERF 2 R
Situation Application of Standard

An existing central plant will provide hot

and cold water to new fan coils in a building
addition.

The Standard applies to the fan coils and
controls in the addition but not to the existing
central plant.

A vartable air volume (VAV) air handler in
the existing building will provide cool air and
outside air ventilation to an addition.

The Standard applies to the VAV boxes and
controls in the addition but not to the existing
air handler or the central plant that serves it.

An addition is served by its own single-zone
HVAC system.

The Standard applies to the HVAC system and
controls in the same way that it applies to new
construction.
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(MR & RFmL 7
ASHRAE 90.1 & Rz 432 R &1 "3 R=3.0ft*hr°F/Btu/in
(0.02m2°C/W/mm) » B % & (fenestration) - >t 25% 2 & * 45 5N 2
Fooo shl AR S da b A IR BT 2 E (8 28
Pt 2 g3 e M) & 2 £33 5 U T+ 3£ F % f(sensible heat
gain coefficient, SHGC) ~ v £ sk 2_ 7 1% Z (visible light transmittance,
VLT) » 2 b2z 38 F & o

N\

Rppt 2 bR e A F kG f 0 BT ER (fenestration
criteria) & » fe ¥ $ * 2 0% ¢ (Trade-off)2_:E# > * Envstd /2 (p £ K
e % DOE 2 # E 4 Kk endgir k) =% ¢k B M F]1 3+ (envelope
performance factor) > 7 = }_gﬁ THF AT ET AR 2 &A%
& o 4ok 4.3-5 ProF o

%435 27 2 2B I BRSRTT 0 R E LS

I3
S
=
il

LA n=

Z_ 85

Prescriptive Option Building Envelope Trade-Off Option

Fenestration area Window area is limited to Larger fenestration areas are permitted
50% of the gross exterior if the performance of envelope
wall area and skylights are components is improved over that
limited to 5% of the roof required by the prescriptive
area. requirements.

Area take-offs It is only necessary to Surface areas must be calculated for
calculate the window-wall cach type and class of construction,
ratio and/or the skylight- Window and wall area must be
roof ratio if all components  separately calculated for surfaces facing
meet the prescriptive the major compass points (N, S, E, W)
requirements. plus NE, SE, SW, and NW.

U-factor compliance Not necessary if the R-value  Required, but users can choose from
option is used. precalculated values contained in

EnvStd.
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(L)2RIDB2 SR RPRE 7
FAZERRFET R 0 K7 37};@3?;‘2«%&1’5 ESRIPAR] I
1. @ % ;* (Simplified approach)
2. A== (Prescriptive path)
3. & R FE &2 (Energy cost budget)
ﬁ;?‘%;‘éiﬁ?f%?%%,l‘zjiié;él’%ﬁ%r}ﬁf |+ 25,000ft* ¥ i * H
i o~ — 5% (package) 4 dEsi(split) 3 aA kL2 E A o @ A E
iéﬁ%gﬁﬁ 90.1 T B G 2 g
ZAE Y £ 90.1 2 EER {282 3%
BARFRTF A 527
CE NSNS R L
BARFREF 2 PR
BEARFPETEE 2B F R
% 436 5 FF®p o~ 2001 & 10 ¥ 29 p A4=4 3wz K4 kR
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integrated part load value) § e{ticdpik e T E > Z A KRBT R E
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B 4o o

IPLV=0.01A+0.42B+0.45C+0.12D -
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o)A 2 A2 EER @38 4o
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4r< 20000 cfm Jﬁ k% 4 2 ¥ 42:F 1.2 hp/1000 cfm (1.7 hp VAV) >
>20000 cfm & > B #$ % 4 % ¥ 423 1.1 hp/1000 cfm (1.5 hp VAV)
(B~ RJZEAE ~BBRIXRGLRLI) o
4 ok ke o AgE 10hpF o 205 S0%Z in BV R E o Ao R 2
KR ip 4218 100 ft 2 50hp > 7 * FHAF SR> o
S5, FTBME A (ot frokig) ) B VRBEZ KR E T REEZR S -
6. ¢t B ikiEh 2 700%rs kg« 2> 5000cfm - - & % Fw okt b

AV

120%—,
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. AF Fan with Inlet
=“\anes
80%—
FC Fan with
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80%] FC Fan with Inlet
% —Vanes
£
2 40%
g Vane-axial Fan with
g =**Variable Pitch
§ 20%
¢ = Any Fan with
Variable Speed
0% R S p— | . S p—
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Percent Design CFM

Figure 6-T — Generic Part-Load Cuzrves for a Variety of Fans

B 4.3-3 901?"-‘}39%“:‘*‘?—’\2']7&%&%31 é/{‘:%i-ﬁ}\:bﬁ’
% i :# (variable speed)# 4 it
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% 4.3-7 @iﬁ,%a}k ?7\1&7&% 8 2% 2t

Installed R-value! Typical Material meeting or exceeding the given R-value?

(h- °F- ft?) /Btu

1.9 2 in, Mineral fiber duct liner per ASTM C 1071, Type |
1 m. Mineral fiber duct wrap per ASTM C 1290

35 1 in. Mineral fiber duct liner per ASTM C 1071, Types I & I
1 in. Mineral fiber board per ASTM C 612, Types IA & IB
1 1n. Mineral fiber duct board per UL 181
1%z 1n. Mineral fiber duct wrap per ASTM C 1290
1 in. Insulated flex duct per UL 181

6.0 12 1. Mineral fiber duct liner per ASTM C 1071, Types 1 & 11
1’2 . Mineral fiber duct board per UL 181
1’42 1n. Mineral fiber board per ASTM C 612, Types 1A & IB
2in,, 2 Ib/ft* Mincral fiber duct wrap per ASTM C 1290
2'2m., .6 to 11b/ft* Mineral fiber duct wrap per ASTM C 1290
2'21n. Insulated flex duct per UL 181

8.0 21mn. Mineral fiber duct liner per ASTM C 1071, Types [ & 1
2. Mineral fiber Duct board per UL 181
2 m. Mineral fiber board per ASTM C 612, Types IA & IB

3 1n., % Ib/ft> Mineral fiber duct wrap insulation per ASTM C 1200

3 . Insulated flex duct per UL 181

10.0 22 1n. Mineral fiber board per ASTM C 612, Types IA & IB

! Listed R-values are for the insulation only as determined in accordance with ASTM C 518 at 2 mean

temperature of 75°F at the installed thickness and do not include air film resistance.

2Consult with manufacturers for other materials or combinations of insulation thickness or density meeting

the required R-value,
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(L-)2REEKE 2L SNRPHE 7
AR GEERF 5 0901 F BARTL G HE S hodk 438
% 438 A5 E2 Mokl

A D e (%)
SR BPENEE
1o 2 4 6 2 4 6
% @ (RPM) | 3600 1800 1200 3600 1800 1200
5254 (hp)
1(.8kw) - 82.5 80.0 75.5 82.5 80.0
1.5(1.1kw) 82.5 84.0 84.0 82.5 84.0 85.5
2(1.5kw) 84.0 84.0 85.5 84.0 84.0 86.5
3(2.2kw) 84.0 86.5 86.5 85.5 87.5 87.5
5(3.7kw) 85.5 87.5 87.5 87.5 87.5 87.5
7.5(5.6kw) 87.5 88.5 88.5 88.5 89.5 89.5
10(7.5kw) 88.5 89.5 90.2 89.5 89.5 89.5
15(11.1kw) 89.5 91.0 90.2 90.2 91.0 90.2
20(14.9kw) 90.2 91.0 91.0 90.2 91.0 90.2
25(18.7kw) 91.0 91.7 91.7 91.0 92.4 91.7
30(22.4kw) 91.7 92.4 92.4 91.0 92.4 91.7
40(29.8kw) 92.4 93.0 93.0 91.7 93.0 93.0
50(37.3kw) 93.0 93.0 93.0 92.4 93.0 93.0
60(44.8kw) 93.0 93.6 93.6 93.0 93.6 93.6
75(56.0kw) 93.0 94.1 93.6 93.0 94.1 93.6
100(74.6kw) 93.6 94.1 94.1 93.6 94.5 94.1
125(93.3kw) 93.6 94.5 94.1 94.5 94.5 94.1
150(111.9kw) 93.6 95.0 94.5 94.5 95.0 95.0
200(149.2kw) | 945 95 94.5 95.0 95.0 95.0
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