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CSD Pump CSD Pump
Loads 7 CcSD VSD
& Chiller Chiller
A.3(a)/% 7K 4H i A e
2K 27K 2
27K (SR ) P |
A S BKIKCR SR EE 7°C 7°C
S FEDE TN - ERB T =V EN el 60% 60%
2 A3(b)IRA S /KA & e oA
—H —H = A EiE| ~H +H J\H LA +H | +—8H | +=H

N ANC
#®) COP

KL (B
HEB)D COP

NA NA NA 4.04 3.97 3.56 3.56 3.56 3.56 3.97 3.85 NA

5.36 5.36 4.8 4.19 4.38 3.81 3.68 3.68 3.68 4.38 4.64 6.22
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CSD chiller COP under various load with different ambient temperature
5.5

45 /’\

Chiller COP
\
\
]
\
/

208 304 40% 50% 60% T0% BO% S5 100%

Chiller Load
From the sample CSD Chiller graph,
——=35degl =——30degl —25degC —20degC =—I15degC ) i .
COP is the highest at 70 — 80%

A.3(0)350 kW {A AR B FBRAT 27 KSR 2 Brietfa ]

VSD chiller COP under various load with different ambient temperature

t From the sample V5D Chiller graph, COP

keep increasing in part lead condition
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EEBEME = 9,920kWh (K& 3s&FEKIHER)
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Sequencing Profile

0
Q

o .:.‘: A

]
.y o
20% L

Full Load Ampere

o

0 1,000 2,000 3,000 4,000 5,000 6,000
Cooling Load (kw)

® 1 Chiller @ 2 Chiller @ 3Chiller ® 4 Chiller

A.A(b) 27 KisaH 2 LR B & AT fef (K W) S EE

Sequencing Profile - 2

- Temp (°C)
P
o

DTCHW

0 1.000 2,000 3.000 4,000 5.000 6,000
Qe/m2

1 Chiller ®2 Chiller ®3 Chiller @4 Chiller

A A0 27K 2 HUKOR #2281 S AT (T T ER
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BB G RS AR RV KIS (Z8&E T —aHH) 5 e L2HKE (Z6ET
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BSNE - BRI
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2. ARHKBUKREEREEZEE] 8.5°C HREE

3. fRE AADFTR > BEESHL/KIEACH e BAEXK -

4. AT AR BRI A RKRZEIRR /N (DI 3°C) » RETAL BUKIEEZ BRI G -
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SRR S

FPEBETERSUE TR - RIEREBFEREN (FrA 4 G KIETERD) T riERoh
(AR A4 FR ) o EEERFRIFUIRFTE 2 /KIE > fEaH BRI R 9- 10 £ - H0
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Original Option 1 Option 2 Option 3
Chiller 4 x400TR 3x400TR 2x400TR 2x450TR
Air-cooled Air-cooled Air-cooled Air-cooled
(VSD) (VSD) (VSD) (VSD)
Estimated 9-10years 8 years 6 years 5.5-6 years
Payback
Annual Saving 1,365,000 1,365,000 1,210,000 1,490,000
(kWh)
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TG-RCx 2018 Mgk A/ 5B 15 H



ER e 30 iRl
WfsRA — SRRIERRER AT 7 A% B

ZEBIH - ZEPERGE (YLK

BRRERSE

T2 KPR PR R T SO TR

R

FERESII » S KR LS 4 1000KW LA HBFF 4 /K HERTRES 1000kW BYZA(ENKIZFT
SUAKHE » AR E I o B AR TR - A 1 TR T4 2K 2 — (L — i
S o ST E RS RIKIEES S KR A RS AT AUK (DUf OkW EEIESHI= £ 34.0KW 2
[ 5 KR -

FEREHRIEE AT MERVSAEEHRTEIE (300kW) fEzEBRs e ant BT =5 9kW V£
(][ 2 KR -

S/ st
o 7K AR

S

Loads Chillers

By pass

S

Simplified schematic (For indicative only)
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B
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SEETHER=10,000 kWh (a) + 7,300 kWh (b) + 68,000 kWh (c) + 8,000 kWh (d) = 93,300kWh
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Average Approach Temperature
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BRI ERE SEMIIEIH
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JE B oy B 3 0.97 0.78
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= 590kW - (1)
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590
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SHERIRT EERE - KEBRREARER - N ERTRRNBRIGERE R R R EE ] THEEE N
FEMERE NS ER - ERRERSIIREIRCAVRE B A (AR
LR ) I AR RET BRI IEEE - 55— 7 > BREEIA G - TR RERI SRR
FERIEAERIE T Z AT A2 -

P B RAE BN FE AR A E AR D B S P RYRR TR o WA KPR AR R DS B - Al
IFVERERI (RSB PR - FERETRRCATTH - EERPIMVEEIRE A (kWh) FIFKER (kVA) 15
AP E R i E AR T P

EHREftE
e BN IPRRE RO A FF RN ER - RIEER ARG NG EBEERHFE - 28 > 1)
B0 T LA HVIHIERE - TR SRR T E EIRVETRE T G m N PR IERE - ETEETREE
J& — A -

S5, DIEBEWERFRRUE A (kWh) SRS - R A S T K
{8 > fEEEERey TPF a] DUE HER (R RS - BRRIRR TR EE -

PR SEEEEAVERRETE R Energy saving form reducing copper loss:

HIEFE = R &
AR AR I E DR N A E. - ISR SRR AR NS (PF) ££ 0.85 # 0.95 -
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I S TR RO IR B A R
[1-(PF/PF")?] x 100% (Mot

Al
B -

PF = J@ATIEECERTE E%E’]J?%Ib?lﬁi
PF'= FHFRT AL RS T A B A TR BRI Y TR H

& PF{E 0.85 fErEE 0.95 I - FRFER[F(K
[1-(0.85/0.95)"] x 100% = 20%

B A IE R B R B R AGHIRAE Ry 2% » BV HISIIERE Ry 0.4% (= [RAGHIIEME (2%)
x 20%) - (NIt > EFE A A E E TR NI AR FR TR AR - fTEiE 0.4% YA

T
FIMEEEE TR B 4,000,000 T » RETFUERIBE RUCERS RIIST B BB 2R 85% K 15% -
B D A TE S B R R IE A TR » E SR W T R A s A T
= $4,000,000 x 85% x 0.4%

=$13,600

Tk 4

B R SRRV AT LB P =t
1- TPF /TPF) x100% 2

R -
= .

TPF = EESEPINIFAA TPF
TPF'= TPF BCiE (£ ESAITY TPF

VIR (KVA)
= (1- 0.85/0.95) x 100% = 10.5%

N FKE M S EEY 15% > FFEEEERE

= $4,000,000 x 15% x 10.5%
= $63,000
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=

T SR T SRR N B T B B (R 2
= $13,600 + $63,000
= $76,600

FoEEdEYE T R -

BEHIRMERYE AR HER - IR e B SE TR B R an B A1 R i s
VIRIRERERIREH -

T E R B S e SR R (MBI N BB R i B B - ARSI TR (RAVETREST(S 43
o Al Bh sk EEE SRRV REAERIR -
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BB
BRI A SRR 30 4 TS A5k » Hoeb 5 REATLISFT ©

N = BRARGHEE
N = HEE
= FF|EHIPER (W)
= FRET/NE N/ H)
A= 2FETH (H)
% T5 1500 HEEIHH =35 W

SAERERKWh) = (N=N) * P * D * A

EFHEIRERE(Wh) = (275) *35 * 8 *(240)
= 18,480 KWh
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EPI+1 — Hith

RiREM S -

HRE
SHFEPRRERZZRELG - LIRS ARSI -

R/ Bt
PRSRSMIE Rt EAIE T/ SR/ B BRI K SR BUK ALAE -

Hot Water

—0
}J

7R
Boiler /J\

Gas in T Tt

Cold Water In
[EA. 15(@)Z KA &R B E]

BISHE - SN

- HESETER T ER TR —& bk (CO) &EMHMECO :

- WRERT-ELEES - SEETERE P RSN e A

- PARRARELZESRAVLLE] - DI BAFHIARERCR  [(EHFR T B A RAER A bRV
B

- HEEmPRELL R 2 EEA15(b)

EHREMEE ¢
—%{bﬁﬁ% (e EL) = (ﬁﬂi_‘%ﬂ:ﬁﬁ in ppm /—%{bﬁﬁ%}g in kg/m3) /1000 - _‘%{tﬁﬁo/o(fﬁé
#s)
ZERIR RSy = —EAEIR % o)

ORI — (RIEATRFER) X (SHIRR %m0 )
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Bl -
O A FHIYAROBAESY fy 18,195 Bifl - BEEHVEFIAYR 221,311 JT

B EAE - AHSHICORREE f78ppm -

— S % (e, = (78 /1.47") /1000 - 2.1% ™
=53%-2.1%
=3.2%
SLERIRRA Yorar = 3.2%

) X (ZERIRRE 57 b )

Pl
il

EERREIEE= (ZFENEA

Annual Fuel gas saving =18,195x3.2%
= 582 Eifir
=27,936MJ"
~$ 7,000

T —FEBEESE inkams = 1. 14kg/m’

? AERBIGET R R — LR REIE By 96 53,196 - — S LRBIEHI P B2,
96 °

7 AR R R ABMU A -

16.00%

12.00%

10.00%

g

% Gas Concentration by Volume
g

4.00%

2.00%

0.00%
40.0% 60.0% B0.0% 100.0% 120.0% 140.0% 160.0% 180.0% 200.0%

% Theoretical Alf

A.15(b) B IR E
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ZEIH7 — HAM (R

HiRERSE
HMFRE (2 EREEE)

R

T B AT AR AR E B - SRR OISR - O R AT SRR 1 =
EIT > BR o ACTRBES - BEERMIP A A RO ES - DRI - B F R R 2
FLF SRAI + BRI RS -

S/ st
[EHIG IR

L A1 6B

BUGHIR - BIEAH
(N e EIR

YRR B s (B IR T IR RE AL - BRI T Ay PR iR F R ] 2 IR
i -
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HRE BESUETIR AR
W& - B BRERE - HIFT 0 EHS 24 /N

HHEHE 18:15-6:15 ( 28—=H)
B 06:00 - 24:00 (E28—EF)
= 08:00 - 24:00 (2H—EA)

A 16(a) IR HHES (A 1 T TR 5]

)  EEEE TR R

IRHER P EIRF ] BLRG R BERE A —Edi A %] 3D e » DU SRR A0S Py I

fE - B ABEEIRIARERD FATR

Range: Thu 01/Jan to Thu 31/Dec

1254

o

o

1204
1154
110+
1054
100+
854
90+ |
834
80+
754
704
854
E 60+
854
50+
454
40
334
304
254
204
154
104
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

A 16 EIR AR H BERER TR A

() HOIEERE

R ATA B2 IRIE B KB E R R HE G2 DO ERES - B H e E RS AT
IR ZE FEI PR BRBAZKAP » MAE Z2 I A B I s K S8 28 Ao PR IR o PH R I A - LUS 520

ATDABE BRIHRERELUR AR A A ZE IR RERE - 28 2= it Fea P s s I T
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ZERAERY BURIERBH/KSE (Eh5ei)
/N 300-500*
{FHE 50%*

AEJER 100%**
BEE 200%***
AR 200%**

* CIBSE (Chartered Institute of Building Services Engineers) Lighting Guide 07: Offices (2005)
BT R CE IR R A RES | — 8B (2011).

*** British Standard BSEN 12464-1:2011 Light and lighting — Lighting of work places

2% A 16(b) R A B BH KSR Bl

@ JEH

H e s R IR 24Pk - & ERES A BRI e 590 H YK PR - B9k
SIS IHGARH LA E BhRARATR R -

1F carpark daylight 2F carpark daylight . S ——
bt gestebition 5F carpark daylight distribution
3 Ssinthoin s

19% area exceed 300lux 10% area exceed 300lux

[EIA. 16(b){F H5 PROEAR B R

36% area exceed 300lux

BiREME -
ETEETRER (KWh) YR IRIAREREAY 1%% 3% -
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ik

L
I
Crrr

—_
1=

RKHRH BT TIERIAL YRS ST OK (FEEIRE 300kW £ 3500kW ) M147KHAH HY R AR THY
[ - MBS R B R MAV BRI - — B (EOR LS /KA e LU i 2RV AR K -
IINRIEAR S /K IR IR 5

TE R KRBL—E L BUKEMSSOKFEME « 2 R0KERE AT SAIE - BTG RER R
BB R - A % W8 /2 A8 e DAFE S R B -

By pass

Chillers CTs

Loads

Simplified schematic (For indicative E:«'nli,r]

A 17 (@) 27K B AH i B AE ]
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EE?WUL%@% o RZ R G ELE IO/ NRF ST - o B RFRCREREITE 300kW £ 3500kW 2
[H] o ARG -

3500—
2000+
2500+

2000+

Sys load (kK

in
&
=

1

1000+

1 T T T T T T T T T T T 1
Jan Feb Mar Apr May Jun Jul Aug Sep Ot MNowv Dec Jan

& A 17 (o) & far g 2o ]

BHLAMETRRAT -
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11504

1100
1030
1000
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9004
850+
8004
750
700
650
5504
500
450
400
350 -
3004
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IA17 /«%tﬁ/ éﬁ ZKTWJ
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PR B0 - KA E LR -

HEE R 2 NERVBITRE » SRS/ KA A S AR FRA I L DU e AR

fTe

2015 FESNREOR LT AR -

284
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[ A.17(d é’?l\/Eﬁﬁ{/ﬂﬂ#TﬁJ

MEEEE TR (B4R FHELEKEACRE (4040) -
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E B
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Temperature diffe
B "
0.

—— Leaving water temperature: Cooling fowes - CT000001 (CHW SdegC_Vary CW temp.aps)
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Hot water
- - ter_np.
(entering CT)
Coolingrange
Cold water
k'
—“ temp.
{leawing CT)
Approach
_\ Wet-bulb
temp.

BT ER % B KHER 2 B H R AIHE A 22 FURBRRE 2 FOAYRE =

RAEIE

Fy T {2005 th B BaBas St R AMAE - ERBIE A — G4/ KIRENT > ETW G245
TEECEN (N+1 Z28F) - ERR 2 AIE UG I DUE R A TR MR T SR A R (UGS Th 3 -

J

RIBEINRIRCHE - ERFERERENS 5K AR > DEEEIRES7KEIIReE -

FRIB 2 Al o S R BREE R r e 1 » 55 8 AR VRS R A TS AR LR » B ] LU I
T HELAIEEIR - BIEERERELT -

IKHHER

S A S SRR T « SRS T8 A S SRR IEE -
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Chiller load distribution

800

Jan Feb Mar Apr May Ju hul Aug Sep Oct Nowv Dec

Month

7

g

6

8

5

=]
=1

Heurs

a1

2

3

8

2

8

1

8

W <=500.00 W >500.00 to «<=875.00 m>875.00 to <=1250.00° W >1250.00 to <=1625.00 ® >1625.00 to <=2000.00

>2000.00 to <=2375.00 M >2375.00 to <=2750.00 M >2750.00 to <=3125.00 ® >3125.00 to <=3500.00 ® >3500.00

[ A 17(q)fs H /% B #EE (Y% /NEF )

J:l)%B’\ﬁ*ﬁ/—ﬁﬂxwﬂﬁﬁﬁﬂﬁfﬂ’ﬁ%@ i R B /KIEE Sy & T EAEE ([ A17(h)) —iE
T > DAESEAF st T A0 IR B = ORI R T AT T 27K -

140060
/ \ p—
1L Condersor
/ / \\\ Tamperaturs
pLalie i) = = — Sgadfclnitine
/ / &"‘\,“ RN SR

5 d.mo — — 1

// R ~ — . —3
T ____"'________;___ﬂ‘f""""""_"_ e = Ve 25

E00 e s =
o e 41}
i) d T
" |. 1
i "
. - 1
2. f
) T
— .
1
1
[N e T T T T T T T T T "
o am £ G0 a0 1000 1m0 1400 1600 16090 2000

Chillur Load (kW h|

[ A1 7(h)8 FH 2 R Bl < /KHASE HR €
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& L2 /KR 4R - A EIREIR KIS B R E T -

Seas|0n period Condenser water Optimal cooling load
temperature (°C) range (kW)
Spring (March to May) 24-29 900—-1200
Summer (June to August) 31 1200 - 1400
Autumn (September to 28 -30 1100 -1200
November)
Winter (December to February) 20-22 750-900

£ A7) Al THE

EHEEAEREER T (L2 1700kW) EiT—H KBS HEEE)S K% > EPEEREL T
(1700kW 2= 3000kW ) {7 5 A %E@J/WKT& AERAEEL T (3000kW kLI E)
T = 5 KA RSN 7KK -

By T HEARERTIEI NS EEREY < /KA SR A - B A & S AR Eh S PR RS e O
AR 7KHAIRS & 2R B S R ER B L2 /KB - BIEEAERAETTE Mt o /NUIREUS /KR
VN L2 22 7K R 2 1 o e L2 7K

Operation No. of chiller Mo of coeling tower
Mode Building load reuigred Chiller to operate to operate
A < 500kW 1 WCC1 2
B 500kW<and<1700kW | 1 HRC1/HRC2/WCC2/WCC3 2
HRC1/HRC2/WCC2/WCC3
and
C 1700kW < and < 3000kW . 2 HRC1/HRC2/WCC2/WCC3 3
HRC1/HRC2/WCC2/WCC3
and
HRC1/HRC2/WCC2/WCC3
and
D | = 3000kwW 1 3 HRleHRCZfWCCZfWCC3 4

7= A17(b) A /Kt EERE A
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Sugsested Suggested Suggested
Loading range operation mode Loading range operation mode Loading range operation mode| Remarks
January = GOOKW A S00KW < and = 1700kW B = 1700 B Note 1
February = SO0 A SO0KW < and < 1700KW B = 1700 B MNote 1
March < 5O0KW A SO0KW < and < 1700KW B > 1700KW B Note 1
April < LKW A S00EW < and = 1700KW B = 1700k B Note 1
May SO0KW < and < 1700kKW B 1700kW < and < JD00KW C > 3000kW C
June SO0KW < and < 1700kW B 1700k = and < 3000KW B > 3000KW C
July S00KW < and < 1700KW B 1700kW < and < 3000KW i > 3000kW ]
August SO00KW < and < 1700KW B 17006 < and < 3000KW i = 3000KW o)
September SO0KW < and < 1700kW B 1700KW < and < 3000KW iC; = 3000KW D
Octobar < SO0KW A SO0KW < and < 1700kKW B = 1700w B Note 1
November < GODKW A SOOKW < and < 1700kW B > 1700KW B Note 1
December = SO0KW A SO0EW < and < 1700KW B > 1700k B Note 1
Notes

1. If loading more than 1 chiller capacity, extrachiller to be kick in

F AN A/KEEE HEIEFE

piran - 5 Hy o st E A A K& Ky 2000-2800kW - FERHIY &y 600-1000kW - [AJIE -
GBS /KH > FER R — G B REEEh 27K -

ST B BT MR (1 KA

BRREMR -

RN ERSRHIEETRER (KWh) fEH49 5 5% 2 10% -
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