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(a) AR EEMEB B

(b) BRI 7000 2K 5 DLK

(c) BB AT E T AR AT K 1135 JREEH. -
2. BT EREEY

JHRIA A& TG DL R 5 -

(a) #EHE A RE B AR R

(b) $& @7 [H],/ B P T BRSS9 AR TR AR A AR R 5% 56 5 T B M TRT TR AR Y 6.25% 5

(c) BERE M 28 000 3L K 5 LK

(d) S BB fr T R AR BT oK 1135 JREEH: -
3. BNEGHEE

TR & TG DL a2y -

(a) #EHEREE B AR DA

(b) & EH B T BRSO M AR IR SR % R ) B AR T AR Y 6.25% o
4. (K& ik

JHRIA A& TG DL R 5 -

(a) RN RE A SRR 5 DL K

(b) $& @7 [,/ BV 9 T R 10 9 A TR AN R R 5% 5 5 [, B B T T 6.25%
5. g kA

TR & TG DL a2 -

(a) #EHENRE B AR R, 5 DA

(b) & EH I B el BRSO AR TR SRR B R Y 6.25% e
6. FfE L/ EREEY

AR T AU DL Y -

(a) BEBRANRE A SRR 5

(b) 4% @15 ],/ B A AT BRC T 1A A TR S R R B2 55 S ] B (MR TET AR 6.25% 5

(c) MG ML 28 000 75K 5 LA K (d) sE BB & T RE AR BT 5K 1135 JREEH: -
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B. B BILERETIRLE

AR BARGE DL T

1. AR R AR BR B 2 1 B 46 B K< Al

2. A TH B B A K 5 2/2006 5% < AT A D BIAEHE 5588 5 U 0 A AR 3 AR

3. BB HE 5588 SR IUTRA 1998 AFRA (ffi I JBE ) 2 FE B 2 < JU)D
C.ERERZAZNE

[ FE M 5588 5 DU 43 B I T B B BRI R 2/2006 5E K0 v MR 1 B R 40 Class C
D MK EWAEAEH » FH#s8 A Class A ) Class B » 8RR K08 L -

REDR HEIHR%E 5588  EMEH BREMED S
Class A — AT AT DL 55
Class B s B s B
Class C T ET B S TE
Class D G A B A
Class E 7 BORE AL T8 R 10 5 BB E
A 1R i
List Two : Clauses to be replaced by modified conditions Appendix_|
(Schedule for the use of BS5588 : Part 4 : 1998 Incorporating

Amendment No. 1 and Corrigendum No. 1)

o

———= Relief path —— Relief path

Door open — —p 00 Po
Pen Tk 075 mys

Door closed

F ]

Airflow criterion (all doors closed)

(To replace Figure 1 in page 9 of BS5588, part 4)

Appendix ssue Date: Znd August, 4

Class A @ TR #F
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Fireﬂd\ti/ng lobbles Fireﬁﬁhl?g lobbles
o m 1
< m < m
il 0
l-“-rs:[g.rrlim —-<E"m‘i:;m Firfighting Jfﬂ/m m
GiS < \m
m < m
< m < Am
Airflow criterion Pr@sa{lgddmmdng::dl‘;laﬁm

Key
EI Door open D Door open (firefighting lobbles)
j_ Docrciosed [ Door closed (frefighting lobbies)

— - Rolief path ‘w A flow from firafighting lift shaft

Figure 2. Design conditions for class B systems

Class B : #R34 7K 7 A A4 48

D. BBIEB A RTER
AEkEtEEER
1. & BT AR M R PR Y > 335 TR AR I SRR AEHE < 50 Pa £ 10% (ie. 45 Pa to 55 Pa)
2. TEREIGEULT > E 1 MR B RS FAR AR T T > DARTE M R N ANE D Z IR P R B P2 (M
5%) MRLTIRE > SIRARRI RS 100 4F1H
3. 5 — MR RS 0 R T 0 R 2 A
4. E R JCERE > KB AT 2 FEEM CEAT 3 MR R MRS DT
BHIRE » KCE G M i 1 BV ZE4ERF £ 0.75m/s (Class A) > 2m/s (Class B)
5. R R 2R SRR T 5 R st A B R 2 WM G R A
()  WEEWREE DI 30 Kk AT E B Z B G R
(i) WESEY SR 30 K L RS EL IR R4 > MU 0 2 B A £
I 12 K o
(i) FREELZR | BIRHEREEY) > 58 ) M5 i) AR RS - (R BENFE
W SRR K R A T B L — B R A 2 [T B
6. B TRtk [ > St AR BUR R 4T o N AT — ok 2 F il i 3 ml JR )
(i) TERMEERERR B B BN d T o
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b B R MRS R A RSB O B P A A R — A > RIS T BR [
)5k
(i) T B A fe e R ST IRE SRR RJRE 1 (Barometric Over-pressure relief vent) B! F B BH
o TR TR S5 B R 91 2 S 5 A 1 T R 280 e IS et JE

(iii) 2 B phy 22 SRR AR R Bl 1 DR JRURE o BT B AR WK P > PRIV & 1k R 1 o

(iv) ZHER A 4 E (Modulating by-pass control damper) 4 4 & 8} 5 il 5548 Ja ] IO I
AR 1) 22 S o A ] 5540 JE ) g T DL R A A B S0 EL At 94 7 22 PR 1Y) 2 JRRJ g
e o

E. BB ASTE LR
|. sTEMEERME (F9%) B
AEHREA P=2x (F-Fde) x (W-d) / (AxW)
P o JRHERR A SRR R = S5pa
F o HEFIAR A ) 100 414
Fdc : MEURmET (4-1H)
W MREE CK)
d : M BRI M B (OK)
A TEE CFAK)
2. STEFBERER
P U 22 SR — M4 - BT A TR N 4% + A S IRAE R I + A e SRR R K
TR
) RHEE R R A M 4 T
FHE A QD = 0.83xAD x P1/2
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QD : %%l m
AD : MEETRE (CFhK) o SHEBEYE 5588  HIUFRS - ik D > %4& D.1
P A A SRR B R S5pa
1) FH5E 5 AR A 7 A
B HREA QW =0.83 x AW x P1/1.6
QW : i
AW HEERE Pk > ZHEBIEE 5588: HIUE S Mk D > Ri& D2
P RS A SRR R S5pa
T00) s JREAEAS X K b 6 e S
B A Qf =0.83 x Afx P12
Qf = KA &I &,
Af - RHGBEETRE (P K ) » 2% BT 5588: SHIUE T > Mk D > £i& D3
P AR A SRR R R SSpa
JFHEEREREMAMERS
i JRER it R AR B 2 DA B L
A, I DL > 4 R 2R 0 BH RO P e TR AR Y BR PR IR > 3t AR I SRR AR < 50 Pa
+ 10% (i.e. 45 Pato 55 Pa) » R B S 55Pa
EEREKEE > BHRAMBEER X 1.5
1.5 B EEZH (B35BT 5588 « SEVUHL - el 14.21 - 2) > AR 11
B. 3R R AR A BHRORS R KR AT 2 B E M (A 3 MR RE 1 H) MR
KA P AT BRI » R TEHERE M i 1 BV 224 T © 0.75m/s (Class A) B 2m/s (Class B)
TESE HEIT ¢ et E R Class A 5 Class B 18R 2 4% N 45 g Bk JRUi ik 2 1 ok el
AR PEE
B2 Class A K4 g akat B KPR =
R KB > OB RAT 2 R E M CEE 3 EERRERE 1R MERIE O MET
BHIRE > JCEE AR M 0 R AT ¢ 0.75m/s ©
1. SERHE > RS A I 5 SRR AARE RR AR R A 1 1AV 0.75m/s
2. FHEMBEAEM R  HRtEAAEFET AR 2 R E M CHEA 3 A g 1)
R KR O PIATBAIRE > bk 22 SR AR Rl
3. HEABT > HRAAMREEAEEE X 1.5 (Z28H)
AU ERTEASR > HRtE R R E N
EBREKRE > (NEEE#MEORE + BEAM 2 REEMEORE + RANEOM
BE + BEAMBEMREER X1.5) x1.2 (AELZ228)
— BT 5 5 BTG e R R SR R SRR R A SR — B DU T > T DA G R R A i R O
THEW T EEA R
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4. STERBHED
FE 7 3 R A L AR AR SR G DL N e (R B R B — BB UL MR 2R oAy
PR AR 50 Pa = 10% [ o W7 B SR00URE D S e B AR o i DA TR ) 8 8 A = ot R
71 (55 pa) T > SEURECRE 11 R 15 B o iR AR 1 b G R PR 51 ZE R R B A A i K
IRERSCR fe (IR TR 7 o SRUBEAUBE 1 (Barometric Over-pressure Relief Vent) KAFHA M -
1 5= U = 55 pa
o PR h R = R E R - A TR
At TR
SRR KA = T E R/ (0.83 x MR B RUE 1/2)
TR AR A %45 50% BliK i 3
ERMEORA =FHLRZ/ (0.83x EHESRE1/2) /0.5
5 4asE

PRt T 2R RU R OB RS - 3 MG R SRt AN SCPR R S B R it - 8
RBE BT N B A A 01565 409 FEPTAR I 5E M35 36 AT > = 7454 - T BB LA
FR o et N B B B AR S BT A SO - S ZE AR BT A R B e 1 5 o ) A
AHEE LEE  EYICH A RO B SR 2 S AT E o

L. A7 IH B Ry AR IR 28 B 4 B R o B 2012 IR A
2. AU T4 R & 5 2/20065%: 4F A 3 B AR 4E5588 5 v 2R 4 a9 M4 38 R
3. R BIARHES588: % v I M998 FIA (1R AR ke FE TR
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Tel:
Tel:
Tel:
Tel:
Tel:
Tel:
Tel:
Tel:
Tel:
Tel:
Tel:
Tel:
Tel:

27767232
27767242
2784 5300
27797922
2779 3766
2781 0983
3615 0018
2787 9967
2793 9887
2441 1110
2638 0896
2610 2633
2714 3123

Fax:2788 0600
Fax:2784 0044
Fax:2784 0212
Fax:2777 9259
Fax:2779 2380
Fax:2771 8390
Fax:3996 8110
Fax:2787 5707
Fax:2793 0969
Fax:2457 5791
Fax:2638 0190
Fax:2610 2155
Fax:2714 9099

flucsb@hkflu.org.hk
flutpd@hkflu.org.hk
fluucb@hkflu.org.hk
fluucb@hkflu.org.hk
flutic@hkflu.org.hk

fluccb@hkflu.org.hk

flupe@hkflu.edu.hk
flukt@hkflu.edu.hk
flutme@hkflu.org.hk
flutpo@hkflu.edu.hk
flukwf@hkflu.edu.hk
info@ycjc.hk
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(ENERGY LABEL)
£ OR B B

Brand ¥ Best Honor
BEEE

Model Z55 BH-A55/6C

Luminous Efficacy

(Lumen/W)

BRPEE(RAE/R) 101

Energy Efficiency Grade*

RIS R 2
rades.

ost

*Among the five
Grade 1 is t

energy effcient.
ERERAS  F-RAREE -

EEL Registration Number .
AERIREE S AT LED 18-0018
*The d ded

Labelling Scheme
(EMSD), Govemment
of the Hong Kong Special Admin The be found
at the EMSD website at www.emsd.govhk.

HERRBERE. BEHETE

BiEVAE KBTRS
EMSD

\_ 484 www.emsd gov.hk )

BH CABLE PULLING LUBRICANT

BEE 2019 BRAND NEW PRODUCTS

BH INSTANTA LED
LED

INSTANTA LED bulb

BH ivsTanTA LED Bulbs were successfully
apply the Energy Efficiency Labelling
Scheme by Hong Kong Electrical and
Mechanical Services Department (EMSD).

Standard :1IEC62612: 2013
IEC62560:2011+A1:2015

C.CT. :3000K / 6500K

Voltage 1160 ~ 250VAC

Rated Life Time :>17,000 Hours

Performance

m
Made
Italy

LLISS WMM
Cable pulling lubricant

WMM is a non-toxic, inert, bio-degradable,
No-glue effect & non-flammable product.

Standard :IEEE1210
Viscosity 126,000 cp
Application : Cable Threading
Use temperature :-10°C~+50°C
Packing :1kg/25kg

Bl BEST HONOR

. . ELECTRICAL LIMITED
. FE28ERFRAQ2E
Room 712, 7/F., Block A2, Yau Tong Industrial City EB.'.:E
17 Ko Fai Road, Yau Tong, Kowloon, HONG KONG

Tel: (852) 3153 4022 Fax: (852) 3153 4020 E'
www.besthonor.com.hk '
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KEBEEZEm

- 4° - o B 240VAC, 415V AC « TEERE
[%} EXE%ID = T E ceamE - EHAMCBA: 100A ©
d > 9. - MCBA: IEC61439-3:2012 - =3, =48R MAEMCBAE: 125A E250A,
t‘%ﬁj,iﬁ"fﬂ:- JH gt DESHIe67 - MCCBA: [EC61439-2:2011 ALE18fE °
%‘g %ﬁﬁ: (85 384 648 o BHEZE: P41 T P44 - Z#8, =K MHMCCBAS: 250A E800A
(EHRAR400RDE), 4UE18L

o HMERE

51w (852Y2374 1432 I s 1 ey

47

Wy . . FE 25

#{:}% Z Z: sheungkwong@gmail.com b il - MCBZE: 16KA / 24kA
vy - MCCB#E: 50kA

SIEMENS

Schneider

Chung Fai £ C Q B -
wr ung Fai Engineering Co.Lid, @ === ecrrmmme AT . YT
STET S WIS rratmoiivemern . w0 CUEERBEADNE

! KFAlR-RACK EBEARLE7-20 0 R TEAEBEEDE
TEEE (852) 2614 8133 {HE: (852) 2408 3867 #HE: www.fairrack.com EEEB: fairrack@fairrack.com

ELECTRICAL ASIA (HK) Ltd.
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INTERLITE LIGHTING HONG KONG LTD.

NEBME 115 RPREERE 12 F
=55 1 2783 8768 {EE : 2388 6308
Ak - www.interlite .com.hk
£ 0 : mail@interlite.com.hk

i EMHEHEEANBHE
:+)§ EE%}%

BREXIEARQA
WAI YUEN ELECTRIC CO.

=
IS

BNRANERLTEEEREE (F=4) /
TMERRE -H& AR B CH|/
FFEEMARGER | EFEREE  RAZEFRSR
ERNMAEARNEHE /A1 ELETEREL4EK

Tel : (852) 2423 3922 Fax : (852) 2423 3603
http://www.wyelec.com e-mail:info@wyelec.com
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ERHEK c EEFRKIBEBRIMHBE » 8RABIREMTIXNARMEENIB  XFHBBEAILSTEN
BUAOFBREMUHBRAGTEKBFEIRRBAIZEYE - B  EBAMREFEEEEMAIMDE
RS BIER LB o
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B IRAANAZRY  FARYAR  STFRZFBERE - HREBENRMEAB R - S
HmBERAAENE - —RAFNERE TR ARSI EAERINRE - FTAKEEERHBET
75 BHHER—RARLEBENAEN  MBRENER A LD HROEHEER - HELET
BIRRKRANER - BIEREMETIZABNER  ©REEN -

LV i

(FriE#gkBEH) EERER/NPRE-ERRNIERMES  BRIFLEERFBRE—E
TREMEE - FENIRR - ATHEL  REFDALHEERANBIER  UXFRZEFMARL
B BARERE @ BAE TR - RIOMRT —EMEEE - AV FERMRAB T DBIK - MEHE
REFBMHEBRM - EEAR TR R REEERM LD #EESMNES  EHH AR
EH B &Y o ARIRAT AR RN R AE - RmEXE - SHMALOES - TEfELRIM L NEES
HR NBENFBIRALS TR - BH2E MARS [EE] 0177 BASENEREMTBE -
BERSR AT AR AERE BB MR A A — R —RE T L - HEE SR OIS EEESEHN - O
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B

Tt W B 3% 0 Wi Mk T T O AR

R

BHAR SR TEM (RE)

[REtHEEREXZRS] —REBAPSEACLERN—EUT - RBZERIREMARETETEX
REXTREMNMANTRREXRRR  GABBENERLER A ELZEEYOAFEREE

BREFNHEE RENRERAEE -
ARBRBEXRRAFNTELER
s AR ESRNETEERED [EREE] 23K
c ABREAGRKAZKEBEBREN
« EAEMREASEENZREEYMRETHKENERE
 ABRKAREBR L2 RREEXHEERET
s ABREARSEAREYOEBE /) -
SAEARBRKAGRBAIURNR=AER
a. ZEYE R [Building Datal :
« BEYRS
« [RISEEEA
cBEESE -
b. FHR#ik X5 & Kl [Lift System Datal
o FHEEHEE
cHETHEE
« BERE
o R S PIRRE
o BEIPEHIRG o
c. FEEF [Passenger Data] :
« FFEEEHEAMRBRTEHE
 FEEERFAEARTHE
o EREMEAARENITR
B AZ BRI R R
RiEXER - (flwn : EREm@) o

-

N
Sl
K
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FHEEE X E R [Traffic Patterns]
FTEHEEEREMET - HEEMERZANENABRKESRTEETRNFRT - EHTRME
R (Traffic Patterns) X JEFIIEH] » LUm R RENTRFHEZ

ME— Bn—BREEEAE - SR IERBOE ”mlﬁl u“@;ﬁiﬁg&’;\lﬁ& i
B ARSI - TS MERNE LR (Passenger || | | i |
Demand) - iEREMAIE¥AE - AZOEMNERBERHED | Al T [T L
A FRAKTER - BEERERREHNETREEST | P ;3 Bkt 1
X MBELERRTEESIER (Up-peak) BB ERTE%ES i ‘”““ L
Hj (Down-peak) * 1 B fE & U [A:E % (Four-way Traffic) 1 | “grs 7 fR TRIEF ||
BEME T #iEE (balanced traffic) HRI5 o B— BAHEAESATRE

EEBFHEFAENARRERTABMTR - WIJZZD?rt%%;&Iz@ eEmER - PRERRE
e T EER - Mt ERREMINEBERY S EHERR

IXAEZERERERERTX BEFHIESIEHFL -

BEMBE-—RAEFRELNTRRS - MEEARBERBNESRR  EFEZRRTHRERH
EEE@%/ALE °

FrAREF R EREAZFE - EREBEEEMAE  FERERE - RECHB AR BIEMR
EREOBPHIELE MR BEFNMPERRAE -

5 piEEREREAE [5 Minutes Handling Capacity]
1. FEMFRELIRN ESEH [UP PEAK]  IEHIEEIE FFIASR %

B= eEEEGHIRAIEN B= LS/ NEERE(
2. FEREMBIRHIRA%ESEE [DOWN PEAK] » 5 REIRMEEFLHNER -

B SESEEERREE Bh ZE&ESH1/)EEHEL
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FEM  EEREBRK  —AAREKRSTEZESL SRR 50% BXAE - REAZHRMESE L
B BEREEERER - —ERBOEHIZES5 EREE R o EHRFEEMB~MFiE% E [NON-STOP]
TNHEINIEER - 2R EZEFEE [Main Terminall * A AT~ D= ERR -

BETARBEXRAEA—BARENBRRE - AARBESEEENBEL THERTIEHE
ENER REAMEXNEEEEBERT c IUHARKBEXZGEN L DBERERETAE | K& ©

THETBEY M A O [Estimation of Population] — 3 1

RRHERBRBEUT S EHE

1) BEYHRE (fl: FEEF 8% ITEIRHEBEEEY)
2) BFNEE  BRREEY BAMGEREES
HMAARER  ETREANEEET  BRE—HESXEFL (ZETRAER) o

AR#%E £ [Quality of Service]
REAEMTHERREARRENEER - Lo BHRE BEGRTRENEE -
DHAE (%) KERDHT
1) PRFEN20Y - B WARKKREES
) 212250 - WA RRHEEREE S
) 26 2301 - WME MARKRBES
) M ZEA0Y -ZE MARKES
) 41E50% - FmE rEgEs

AR#EE & [Quantity of Servicel

MAE (%) REMS5 HERNEXE (Arrival Rate) 08
215% B RENRBEENEZ - KBREIEA —RIBE -

RTT FiR:&7THfE (Round Trip Time)

SEHABREAOEBEAEETERE (Main Landing) EEFR—
RFTHRE AR -

EOREE—ARUEESRSIER (Up Peak) MUIERT -« #
REFEEFAMNIE ZERREA LECEEEERaNTRIERE
BOZFEEMMIEARRE - IER—XMENFEERE -

o bW N

N ERETTRE RTT

RTT = P(t,+1,)+(S+ D, + 1)+ (S + 1)t
RTT =2Ht, +(S+ Dt +2Pt, (1))

RTT =2Ht, +(S+ 1)t +1.+1,—1,)+2P1,

+(H-S)t,+(H-Dt, (¥)
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1, =BEVHREETRME () (Single Floor Transit Time)

d,=8EEgsE (K) (EEBFEESELHI X BEEFH3.3ZE3.6X)
v=FRRENETRE (*/M

t, = BEEBEIENEFRE (¥) (Time Consumed When Stopping)
t,=tg,+ +1, =1, (F))

tay = BEETRME - SEEREM—BL  EAXTREEEMERRE (7))
I =FAFIME - RIERREMIFGELE L TRENER ()

t, =FFIRRE - 2EEEFINFAGAPIZRE 90% FIFEERERE (1)

=FEIBITER (¥) (Passenger Transfer Time)

=“+ (1)) 2058 — TR A HEI SR

2
= EEHEANRE (B))
=REMFERE () [t REBITHRE CEASRERN) ©91.2%]

tl’

P =ik EE = (Passenger for Design)

P=80%CC P=08CC (A)

BEBL—MRR80% NETHEENAB [ AR =ETHEE /75 T= (A)]
WRABETGANTHEERT5kg/ A °

CC=FTr#HEE (Tr)

H = &=iRE#E (Average Highest Reversal Floor)
Wi E BT E R R E BTG - BERFETROERE

= HBEIEENEEHE i=RSBEH

S=FHEEHE (Average Number of Stop)
NS ARSE AR T HABRREFNEEEE

S IE ARSI UPPINT (Up-peak Interval) — & 5
ELEREMSMBERT  BERARENTREITER (RTT) HARKEZSER  SHEBHTSHENT
YRR
RTT
UPPINT === () prr-m@i s L= AREESE
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FEIEHE XA E UPPHC (Up-peak Handling Capacity)
LB 5 DEBRT @ FARETEXERNEE
300P 300 x0.8CC  240CC

UPPHC= = — J/\ oo A 2\3 ;%i

300PL . P
UPPHC = T (N) LAFHBRMELE B 518

FEEEBREERFBEMEIE (Up-peak Population Demand) — & 5
FELrRBRGEItH 5 DEANERAS  HE—REREVMVEBAZEN 11 E 15% °

#HEE (%POP)
£ 5 N EREHNNTE#AHETE UPPHC (EZAEMBAANED X -

UPPHC

%POP = 5 x100%

TE eI B R AR IR Calculation of Up-peak Lift Performance
E E' RHHHTE’]%EE u+;:ﬂ|g %/—? tb%(imnXu‘Htir_
A EAREITRE RTT

1)

2) EEEEAREHHEL

3) AE_LESIEHIEEEE UPPINT ;

4) FEELREREXSTE UPPHC

5) FTEHEZE %POP
x1 AEHEEYH A D Estimation of Population
BEY RS st AD
F=EH 15219 A/ ERE
BIE 15219 A/ EHE
Ebr 3.0 AJRIR (MBERAA)
B2 0.8 1.2 FAHKFME /24

mAEEY (ZPHEM)
— AR (—K)
—BRE (Bl FR)

mmgsy (EFHER)
— e (—K%)
—ﬁ%t (Blgn = BR)

10212 FAFKFHEE/A (EFERE)
15 £ 25 ¥ HKFME/ A (BEAEE)

8= 10 FHKFME/A (EAERE)
12220 F A KFME/ A (EAERE)

—REBEREXFHACDEETFATHEOSEFTHAACON 80%

41



42 |

W

)

/7'\ H %%ﬁ TODAY'SM & E

£2 ty BEEIETTER Flight Times(s) (RIF2Z£EMEUR)

BENDER

B (1)

1

4.50

5.68

6.60

7.39

8.08

DB WIN

8.70

EIEREINED 6 B8 FREREERE o (e ty, = KENERE/ BERE)

7 3 to and tc [ # P9 Door Opening and Closing Time

EEES EEFIFAE OK) BFAREFIRE

(RiR) FIPTREFRE (183R) FPIEFE R (1)
EIE 0.8 K 1.1 K 0.8 K 1.1 K 0.8 K 1.1 K
= FN 1.0 % 1.5 25 3.0 3.0 4.07%
A i P 0.5 % 0.8 ¥ 2.07% 2.57% 2.07%) 3.0

ARG RPTRBAEE T RR - AIRBAERREEN ERREMRE

R4 FHEHEF2E Typical Lift Dynamics (%)

EABE OK) BERE OK/Y) BRAMRE CK/FT7K)
<20 < 1.00 0.4
20 1.00 04-0.7
32 1.60 07-08
50 2.50 0.8-0.9
63 3.15 1.0
100 5.00 12-15
120 6.00 1.5
>120 > 6.00 1.5

x5 LRBEHEREEHXEFNEITRIE Up-peak Arrival Rate & Interval

BEMRE REHAR (%POP) Z17HEE (UPPINT)
FE8H 527% 40%E90s
BE 10Z15% 30&£50s
Bz 8Z 10 % 30&50s
217 15 % 25 % 30&£50s
HMAREY (ZFHER)

—EHE (—K) M E15% 25%30s
—BxZE 17 % 20& 25s
HAREEY (EFMER)

— 58K (—H%) 15 % 25%30s
—BEE 17 2 25 % 20& 25s
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EERERNE BKREIEE ULEENEENA16 BESEA3L X KENBAZKA
1000 A » HEHF 5 5FRK  HETHEE CC A 16 A BUERELAKMENFIIREE
t,=1.5 b ’ %Eniﬁﬁé v 7 3.5m/s - FEEMERMBIIRREL +t, £4.01 - ARKEEET
SR
FE A
t=‘ m%,ﬁﬁ B (UPPINT)
FEEHEXAE (UPPHC)
HEE (POP%)

P=08CC=0.8x16=12.8 A
] BAHENTFHEEHES: (N=16E - P=128 A)

el o
sl
o
[
rﬁn

S=90

TP REEREEREH

e d, 3.
BEETRAE ¢, = Tf =35°1 ¥

HEE
1)

BIEMMERSRT 1, =1, +1. +1,—1,=5+4-1=8.0%
B TR (RTT) RTT =2Ht, +(S+1)t, +2Pr,
RTT=2x153x1+(9+1)x8+2x128x1.5
RTT = 30.6 + 80 + 38.4 = 149 1

=& EAEFEE (UPPINT)
UPPINT:¥:%—29 §7 BEREEENTE AHE

FEIEH 5 pERNREXAE UPPINT

UPPHC = 300PL _ 300 x12.8 x5 ~1289 A
RTT 149
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UPPHC x100% = 128'3 x100% =12.9%

4) EHERX (%POP) %POP=
EEXER 5 DEANEXX (Arrival Rate) = HIEXE <15% ' @R ERREESHEIZE -

fl2 B—2HFH—KREREFT BXAEEXFENMEE SEFTHEEMNSES 1200 F5 K
ﬁ?u 3. 3>/ CERPRP EMERLEERE °
1) FP&E#EE (No. of car)
2) FiREITRE (Round Trip Time)
3) L=IEERFEE (UPPINT)
) EemEHExA"E (UPPHC)
5) HEE (%POP)
iR BRAGIEEVHOAD— —REAREY (ZRPHEA) EfAETAD 10212 FAKFE
BIA GREA 12 FHKFEE ARRK) -
1200m

I

At SEENADR =100 A /128

PEREHNEADPOPZ = (11-1) EE x 100 A /EE = 1000 A
BIER1THE TIIEADDNAKELRADHR 80% = 1000 A x 80% = 800 A

% 5 ERIEHREEFH X EMEI TR EE Up-peak Arrival Rate & Interval

BEMRE REHZE (%POP) E17HEE (UPPINT)
FEfE 527% 40290 s
A5 10ZE15% 30&50s
b 8% 10 % 30&50s
B 152 25 % 30&£50s
EEEETREE )

— 5% (—K) 1 Z 15 % 25 %30 s
—BRE 17 % 20%2 25s
HMAREY (BEFHER)

— 58K (—%) 15 % 25%30s
—BRE 172 25% 208 25s

x5 FREBREEHEE (%POP) MEITREE (UPPINT) : —REAREEY (ZFHEA) HEER
HEE AR LE ERBHEETHNSsSERN HBARNELAD (POP) 11 £ 15% @ REREFEEH
KR F12.5% BISREERKAZ A = 12.5% x 800 A =100 A /5 DiERNELEXTBHIEE o

WREEMARKIZETEENETRENT 22307 - EREEYR—REAET ATEE
RRFETRER 30D o

i BN ERF—EARKBEREZRES DENBEX 100 UREISANEMNERE  MASER
& (UPPINT) 4943071 o
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TODAY'SM&E =7

) 57N (5x607% =3007%) ARENITIEEE =

P RER SR

BITEAIHMAR =

P=80%CC P=08CC (A\)

(80% RUAEBMER—MIFEEOFEKE M)

CC HE#MNETHESE (AH) =
(BREFHIES L 75kg | A EEE = 13 A x 75kg = 975kg #J 1000kg)

HEZXE BS 5655 : 552050

13 A

H #

BB

xR2. TRENBENZEYT - HETEEAOTETERE

LZRBEEZX BS 5655 : £ A%

HETRERENSEN FRR T RBRENEEY

DERMRE | RIE BERE F=E [P AEE | ABEE-. | Bk & | IXXE -
X [E BF | BEE BIESE BRE | BEE- T
CKI®) (>K) CK) (3K) CK) | BE CK)
N iE ) 2.1 <063 12 10 - - _
22 |>063<1.00| 20 20 - - -
>1.00<1.60 | 35 30 - - -
FEEF 3.1 [<0.63 15 - - - _
>0.63<1.00 | 20 - - - -
B 3.2 [<0.63 - 12 - 12 -
FEEH 3.3
—RB®EFE|l 4 [1.00 - 20 20 - -
KB 1.60 - 730 30 - -
MEk=E| 5 [250 -- - 45 - -
) 3.50 - - 60 - -
AR 6 |0.63 - - - 12 -
P 1.00 - - - 25 -
1.60 - - - 40 -
—AE 7 1025 - - — - 8
HE 0.63 - - - - 15
1.00 -- -- -- - 25
=itk 8 (0.25 - - - - 10
0.63 - - - - 20
1.00 -- - - - 30
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x4 MR 10 £ 18 BEAERAMEAEKIR
EE 1 Jfa BE |13 AEE 16 ATEE 21 AR
A~ H=E #RE 1000 T 1250 T 52, 1600 T 52,
FriR HE=E i=3iz) E F iR HES
(K) (AN) (AN) (AN)
m/s S S S

0 3 1.6 35 86 38 97 44 13
3 25 32 98 34 106 40 124
4 25 24 126 26 141 29 165
3 1.6 37 83 40 91 - -

1 3 25 34 92 36 100 43 118
4 25 25 123 27 132 32 157
3 25 35 88 38 95 44 12
4 25 26 17 29 126 33 149

12 3 35 - - 37 98 43 115
4 35 - - 27 130 32 152
3 25 36 84 40 91 46 106
4 25 27 13 30 121 34 142

13 4 35 - - 29 125 34 145
5 35 - - 23 156 27 182
3 25 38 81 41 87 - -
4 25 28 109 31 116 36 135

14 4 35 - - 30 120 35 140
5 35 - - 24 151 28 175
4 25 29 105 32 112 37 130
4 35 - - 31 116 36 135

15 5 35 - - 25 146 29 168
6 35 - - - - 24 202
4 25 30 102 33 108 39 125
4 35 - - 32 13 38 130

16 5 35 - - 26 141 30 163
6 35 - - - - 25 195
4 25 31 99 35 105 40 123
4 35 - - 33 110 39 127

17 5 35 - - 26 137 31 157
6 35 - - - - 26 189
4 35 - - 34 107 40 124

18 5 35 - - 27 134 32 153
6 35 - - 27 184

* LR AE AT A%HE?FMZJ'&L/{ 3.3 %E:mer (BHEIER  BIeEMEERE)

1) FrREHEE - MEBIR%E BS5655 : Part 6 k2 —RABRENELTRES 30 AKEES

1.6 K/ L Mk 4 ARsrSREEFETA 30 - 4 213 A 1000 52 FHREH# -
2)  FTEARETER (Round Trip Time)

RTT =2Ht, +(S+ 1)t +2Pt, 7
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B

x76b HMS Z2ME BE 13 =20 UFE

REERE FTHEEANS (R ET— &)

(Z2E| [13 ] 14 15 16 17 18 19 20

B9 HTs|H|[s|H|[S|H|[S|H|S|H|S|H|S|H]|S
5 49 | 47 |50 |48 |50 |48 50|49 |50(49|50/|49]|50|49|50]49
6 59 | 54|59 |55|59|56|59|57|60|57|60]|58|60|58]60]58
7 69 | 61|69 |62|69[63|69|64|69|65|69]|66|69|66]|70]867
8 7866|7868 |79/69 797179727973 [79|74/|79]74
9 8771|8873 /88 |75|88|76[88|78[89|79/89]80]89]8.1

| 10 97 75|97 |77 /98 |79/98|81[98|83[98|85|98/|86]099]88
11 106| 7.8 [10.7| 8.1 |10.7| 8.4 |10.7| 8.6 |10.8| 8.8 |10.8| 9.0 |10.8| 9.2 [10.8| 9.4
12 | 116]81|116|85|11.6|87 |11.7|90 [11.7]93 [11.7] 95 |[11.8] 9.7 |11.8] 9.9
13 |125| 84 [125| 8.8 |12.6| 9.1 |126| 94 [127| 97 [127] 9.9 [127]10.2|12.8|10.4
14 |1341] 8.7 [135| 9.0 |135| 9.4 136 9.7 [13.6[10.0[13.7[10.3[13.7|10.6 | 13.7|10.8
15 | 14489 [144| 93 |145| 9.7 [145/10.0 [ 14.6 | 10.4 | 14.6 [ 10.7 | 14.6 | 11.0 | 14.7 | 11.2
16 |15.3] 9.1 [154| 9.5 |154| 9.9 [155/10.3(155[10.7[15.6 | 11.0 [ 15.6 | 11.3|15.6 | 11.6
17 |16.2] 9.3 [16.3| 9.7 |16.4|10.2|16.4|10.6 [16.5[10.9|16.5|11.3|16.6 | 11.6 | 16.6 | 11.9
18 |17.2] 94 {172 9.9 |17.3|10.4 174|108 [174 112 (175|116 [17.5|11.9|17.6|12.3
19 |18.1] 96 | 18.2/10.1|18.2|10.6|18.3|11.0 [18.4 | 11.4 [18.4|11.8|18.5|12.2|18.5|12.6
20 [19.0] 9.7 [19.1]10.2]19.2(10.7|19.3| 11.219.3| 11.6 | 19.4 | 12.1 | 19.4 [125[19.5 [ 128
21 [19.1] 9.9 [20.0]10.4{20.1]10.9|20.2|11.4|20.3|11.820.3|12.3|20.4 [12.7|20.4 | 13.1
22 [20.9(10.0(21.0[105(21.1|11.1|21.1|11.5]21.2|12.0|21.3|125|21.3 (129 (214 (133
23 [21.8[10.1(21.9[10.7(22.0|11.2|22.1|11.7|22.2|12.2|22.2 | 12.7 | 22.3[13.1 [ 223|135
24 [227(10.2(22.9(10.8(22.9|11.3|23.0|11.923.1|12.4|23.2|12.8|23.2(13.3(23.3(138

HEIZ% BS5655 : Part6 &% 7.6b 10 BE 13 ABHE H=9758S=75
FAEE =33Xx10 BE =33 K
x4 FREEZEFE2E Typical Lift Dynamics (2%£F)

=

AIRE CR1FT5K)

RASE OCK) BERE CK/IH) &
<20 <1.00 0.4
20 1.00 04-0.7
| 32 1.60 0.7-0.8 |
50 2.50 0.8-0.9
63 3.15 1.0
100 5.00 12-15
120 6.00 1.5
>120 > 6.00 1.5

(BAlfER 4 TR

4= 52

e

FMBETRER FASE 32K =16K/%)
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%2ty BEEETTER Flight Times (s) (RF2E£EMEE)
BENBEHR BkEbRERT (R))

| 4.50 |

5.68

6.60

7.39

8.08

8.70

BFEHEINRE 6 BE - FRENETRE o (iety = hEEE/ BTRE)

ER2 LB EBETRME ., =451

llo|lo|sa|lw|d|—=

7= 3 to and tc FFIEIFIEFE Door Opening and Closing Time

FIfE2E EEFIREE (K ) KRR RE

| (B&) BIFIESRS | (183k) FPIRFE | Brasm (1)
PYRE 0.8 X 1.1 K 0.8 K 1.1 K 0.8 K 1.1 K
= F 1.0 % 1.5% 257 3.0 3.0/ 4.0 7%
o 7 P 0.5 {0.87% | 20% 257 20 [3.0%]

MEETR AP IR BB E AR - Al RREEEREE R EF BN E
BR3 HHEPEE 11K BFEREt =3% 1 FEMREEt,=08%

t, ’RBITRA CGEASEER) 127
BEETRE
FiFETTRRE (RTT) RTT =2Ht, +(S+Di, +2Pt,
RTT=2x97x21+[(75+1)(45+3+0.8-21)]+2x10x1.2
RTT =117.44 ¥

3) LFeEHEEE (UPPINT) = =294% BREBEASRE
4) LFRBEHEXAE

5) #HEX

48



A

TODAY’'SM & E /7'\ H i’%z %::'
AGEEZERERLNZEER

BRERA M TRAS
 FEPRMBS

A

o

=

Z

/!

BXHNES  gRZMERABLRR - BOESRERRATRERA BEEROE  RE
BERNEITAIBAERR  UWARAGREERGNHEE - N AGEREZEERTHRVBATEER
ERFERAENZEZER -

MEPERE » &K BEREEABARRREAR - WANSHEBNEDIFES - WEINEF@ER
2 MR AE o —fg/ R B A BLIR I E XAt REA L (X 4% OFF Grid Solar Power Generation System
R 48K R4t (FiT— Feed-in TarifffON Grid Solar Power Generation System 52

— fi% &8 37 % £t OFF Grid Solar Power Generation
System B AGEEN BERNZENABZSARET
Bt  MESBNMKERFWEESN  UWERFE BT
HELTESHEA -

m»—ERHBNXIRES (FiT- Feed-in Tariff)
ON Grid Solar Power Generation System #5252 i /\AY
HEEREAGAESHARENTHELESHIRES - £
R THEGRES B EABLEREREGHENTE
FHREMAREBTHE - AR BARRESRESERLTHELEIH RGN LZEERE -

REERERNERERMBARE  BE  BREERITEE -
1 — AR TR B T 5 B PS PO

BF P SR
BETRETEENERAA]
EFERLBRARAA
HPIBE

A E

(BER T DR )
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mABRE AR AN EK
1. (EEGI) 406
2. CGEREMEBI) KRG
3. CEbIh%Z: (MEEFT) §H) % 502 &
4. CBMZZ (BEY) &Hl) 2572 %
5. MBEENZEESAIGI
RIEERAZE !
1. “ERRGRBEELTE
2. RFABBREEFRKE
3. KRR ETEHERENTZE
4. BHEREYE N RE
5. ﬁﬁL A AETE
6. HERBELTE
HiZEREZE !
1. "EWE / BIERE
2. MERFTARLRELHVEEME R
3. FREMEREREENLMEMEANMN
BERARENERBRETIREE N (FK) ROITHESFR (COP) MAIBAERET RS (AT
BARREERAESEERRMES) (2016 FiRk) ZE2HHEHHZERE °
LEER-PEE (F)) HABER:
1. PEBRHEEEE Y ASE R 2201230V
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Development of Integrated Organic Rankine
cycle for recovery of waste heat from Vapor
Compression Refrigeration Cycle for generation of
electricity

Alice Y.M. Ng and Michael K.H. Leung
School of Energy and Environment, City University of Hong Kong, Hong Kong

Abstract

As air-conditioning (AC) is often the largest electricity consumer in buildings in Hong Kong, AC
has the highest potential to save substantial energy for achieving the energy intensity reduction target.
AC waste heat recovery is a promising approach. Heat pump can effectively recovery the AC waste
heat for hot water production. However, since our hot water demand is comparatively small, we still
reject the remaining waste heat without production. Organic Rankine cycle (ORC) can convert the
heat into kinetic energy. Through incorporating an ORC into vapor compression cycle (VCC), the
waste heat from VCC can be converted eventually into useful electrical power. Therefore, the overall
energy efficiency of the system can be increased.

1. Introduction

Previous study has reported that 52% of the primary energy consumption globally was lost
as waste heat in terms of exhausts and effluents after conversion, among them, 63% of the low
temperature waste heat is at 1000C or below [1]. The waste heat is usually discarded to the ambient
and causes an environmental concern of thermal pollution. Besides, in the building sector, enormous
waste heat is rejected from billions of air-conditioning systems to the atmosphere worldwide [2].
During the summer period in urban cities, the energy consumption for air conditioning is estimated to
be 30-50% of the total electricity energy consumption, and the proportion is even higher in commercial
centers, such as Hong Kong [3].

Not only will the increasing electricity consumption due to intensive operations of air-conditioning
systems aggravate the climate change and global warming problems [4], but also the waste heat
rejection of air-conditioning systems causes unwanted urban heat island effect [5]. Great potential
is found for the reduction in energy consumption through recovery of the low-temperature waste
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heat [6]. Organic Rankine Cycle (ORC) is one of the promising approaches to convert the low-grade
heat sources into useful power because ORC is reliable, flexible and available over a wide range of
capacity [7].

In comparison with the traditional Rankine cycle, ORC has similar working principles, except
that the organic working fluid has lower boiling point than water [8]; therefore, the expansion process
occurring at lower temperature facilitates low-temperature waste heat recovery [9]. ORC has been
proven to be reliable and economical in the use of thermal sources at low temperature as low as
800C [10, 11]. Hence, the system will lower the evaporation temperature and dry expansion by the
use of organic refrigerants and these attributes are beneficial for the utilization of low-grade heat
and co-generation [12]. Depending on the application, the waste heat from a process could be
converted into other useful energy, such as shaft work, electricity, cooling or heating that can be used
by another process of the system through incorporating an ORC into the process. Therefore, the
energy consumption of the overall system could be reduced and the overall energy efficiency can be
significantly improved [6].

1.1 Principle of ORC heat recovery

An Organic Rankine Cycle system can convert low-grade heat into useful electrical power. The
system is composed of four basic components: pump, evaporator, turbine expander and condenser
[13]. First, the high-pressure working fluid will enter the evaporator to absorb heat and turn to vapor.
Then, the high-pressure vapor will enter the turbine expander to generate mechanical power and
leave at low pressure. The working fluid will then be cooled in the condenser to a liquid. At last, the
liquid will be pumped to high pressure to complete the cycle [14].

1.2 Working fluid selection

There are multiple factors affecting the performance of an ORC system [15]. Working fluid
selection is regarded as one of the crucial factors in the system design [16]. Optimal selection of the
working fluid yields high energy efficiency and of the ORC system [17]. Proper system control and
operation can also reduce environmental impacts [9]. We should take into account the additional
factors including flammability, toxicity, chemical stability, cost, global warming potential (GWP), ozone
depleting potential (ODP) and atmospheric lifetime (ALT) [17].

Basically, working fluids can be classified into three categories, those are dry isentropic and wet
fluid, and they are defined based on the slope of their saturation curve in T-s diagram (dT/dS) while
positive slope for dry fluid, infinite slope for isentropic fluid, negative for wet fluid [18]. Wet working
fluid can lead to fluid condensation during the expansion process, resulting in turbine damage [19].
As for dry and isentropic working fluids, they are more desirable and appropriate for the ORC system
since they are superheated vapors after isentropic expansion and they could avoid the liquid droplet
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impingement on the turbine blades during the expansion and thus no superheating apparatus is
needed [18]. Hence, they possess attractive properties for low-grade waste heat recovery [9].

2. Methodology
2.1 System designs

Two models are proposed for the performance analysis of the low-temperature waste heat
recovery system of an integrated VCC (superheat) with ORC system. The first thermodynamic model
is an integrated VCC (superheat) with single stage ORC expansion while the second model is an
integrated VCC (superheat) with two-stage ORC expansion. Their performance will be analyzed for
the potential improvement for the combined ORC-VCC (superheat) cycle. The reason to recover
the waste heat in desuperheater is to keep the condensing temperature of the VCC low in order
to maintain a higher COP of VCC. If we are targeting to recover the waste heat of condenser, the
condensing temperature of VCC will need to be higher and thus the COP of VCC will decrease.

For the first thermodynamic model shown in Figure 1, the proposed integrated VCC (superheat)-
ORC system is a combination of a vapor compression cycle (VCC) on the left side while an organic
Rankine cycle (ORC) on the right side. The desuperheater between VCC and ORC works as the
preliminary cooler in the VCC and work as the evaporator in the ORC. Hence, the waste heat rejected
by the VCC can be converted into electricity by integrating the ORC in it. This model is regarded as
the single-stage ORC-VCC (superheat) system. The simulation conditions of this model are presented
in Table 1.

For the second thermodynamic model shown in Figure 2, the proposed integrated VCC
(superheat)-ORC system is a combination of a vapor compression cycle (VCC) on the left side while a
two-stage series dual-pressure evaporation Organic Rankine Cycle (SDEORC) as shown in Figure 2b
on the right side. The desuperheater between VCC and SDEORC works as the preliminary cooler in
the VCC and work as the evaporators in the SDEORC. In addition, a sub-cooler is added to the VCC
to increase the system performance. The simulation conditions of this model are presented in Table 2.

2.2 Modelling
The two thermodynamic models and their modelling equations are developed and programmed

using EES (Engineering Equation Solver) to simulate their operations of combined cycle ORC-VCC
(superheat) at given operating conditions. The computational modelling is based on the following
assumptions: the system is under the steady state; friction, heat loss, changes in kinetic and potential
energy as well as the pressure drops in heat exchangers and tubes are neglected. The working fluid
in the VCC is the saturated vapor state at the compressor inlet and is the saturated liquid state at the
condenser outlet while the working fluid in the ORC is the saturated liquid state at condenser outlet
and is saturated vapor state at turbine inlet. Expansion process in the VCC is adiabatic process. The
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designed condensation temperature of the VCC subsystem is the same as that of ORC subsystem
since heat are rejected to the same ambient condition. Simulation controls of two models are
presented in Tables 1 and 2.

3. Results and discussion

The working fluid selection for the two simulation models is based on the factor aforementioned
in the literature review of fluid selection and by considering the categories of the working fluids based
on different heat source temperatures that presented by Bao & Zhao [20]. R134a R600a R410a are
selected as the potential candidates of working fluids in VCC subsystem while R123, R245fa, R236ea
are selected as the potential candidates of working fluids in ORC subsystem. Therefore, total nine
combinations of fluid pairs are analyzed in each model. The values of the system performance with
nine fluid pairs of first model and second model are presented in Tables 3 and 4, respectively, based
on the condition of the condensation temperature of the AC sub-system and ORC sub-system are
maintained at 30° C and the simulation controls aforementioned. R600a-R245fa is selected to be the
optimal fluid pair based on the results of system performance and the potential environmental factors
shown in Table 5.

4. Conclusion

The COP of overall system of second model is much higher than the first model was as well as
the COP increased by comparing the COP of overall system and the COP of standalone VCC system.
The output power of second model is also much higher than the first model. It could be concluded that
second model has the better performances than 1st model, more heat could be recovered by using the
second model, thus with the additional of sub-cooler and performing two-stage ORC recovery within
system could regarded as the improvement of the energetic performance of the integrated system.

Figure 1. Schematic of the single-stage ORC-VCC (superheat) system for waste heat recovery and power generation.
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(a) VCC (superheat) - selected ORC system with sub-cooler for waste heat recovery and power generation.

(b) Two-stage SDEORC which is selected for the VCC (superheat)-two-stage ORC system for waste heat recovery and

power generation.

Figure 2. Schematics of VCC-ORC systems
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Table 1. Parameters used in the first thermodynamic simulation model

Parameter Value
AC condensing temperature 30°C
AC evaporating temperature 3°C
AC cooling capacity 100 kW
ORC condensing temperature 30°C
Turbine isentropic efficiency 0.7
Compressor isentropic efficiency 0.7

Table 2. Parameters used in the second thermodynamic simulation model

Parameter Value

AC condensing temperature 30°C

AC evaporating temperature 3°C

AC cooling capacity 100 kW

ORC condensing temperature 30°C

Turbine isentropic efficiency 0.7

Compressor isentropic efficiency 0.7

heat exchanger pinch temperature 2°C
Table 3. Performance of the first model

VCC fluids | ORC fluids | COP ,. COP, i | % COP;crease | More W.urbine
R134a R123 6.232 6.235 0.04734% 0.001149 | 0.007668
R134a R245fa 6.232 6.235 0.04700% 0.00114 0.00766
R134a R236ea 6.232 6.235 0.04689% 0.001137 | 0.007702
R600a R123 6.32 6.322 0.02123% 0.001149 | 0.003391
R600a R245fa 6.32 6.322 0.02108% 0.00114 0.003387
R600a R236ea 6.32 6.322 0.02103% 0.001137 | 0.003406
R410a R123 5.913 5.919 0.09656% 0.001149 |0.01648
R410a R245fa 5.913 5.919 0.09588% 0.00114 0.01646
R410a R236ea 5.913 5.919 0.09565% 0.001137 |0.01655




Table 4. Performance of the second model
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A

vccC ORC COP,. | COP,\era | oCOP;crease | Morct Norc2 Wiurbinet | Wiurninez | Total
fluids | fluids power
output
R134a | R123 6.301 |6.505 3.231% 0.04435 | 0.01104 | 0.404 |0.09269 | 0.49669
R134a | R245fa [6.301 |6.504 3.227% 0.04385 [0.01085 | 0.4064 | 0.08974 | 0.49614
R134a | R236ea |6.301 |6.504 3.222% 0.04327 | 0.01066 | 0.4087 |0.08672 | 0.49542
R600a |R123 6.533 |6.685 2.330% 0.04435 | 0.01109 | 0.2497 |0.09877 | 0.34847
R600a |R245fa |6.533 |6.685 2.318% 0.04385 | 0.01094 | 0.2513 | 0.09675 | 0.34805
R600a |R236ea |6.533 |6.685 2.323% 0.04327 | 0.0108 |0.2527 |0.09482 | 0.34752
R410a |R123 5.799 |6.078 4.810% 0.04435 | 0.01096 |0.6944 |0.097 0.7914
R410a |R245fa |5.799 |6.078 4.806% 0.04385 [0.01071 | 0.686 |0.09223 [0.77823
R410a |R236ea |5.799 |6.077 4.799% 0.04327 [0.01044 | 0.7025 |0.08714 | 0.78964

Table 5. ODP and GDP of selected working fluids

Working fluid OoDP GWP
R134a 0 1430
R600a 0 3
R410a 0 2088
R123 0.02 0.02
R245fa 0 1030
R236ea 10.7 1370
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- FEERELHE (B IEC 60204-33 XE) °

IEC 60204 2% B NERR LB E Ry Bk EEE TIELAEvEF=A

AR & IEC 60204 S% = 5 Shi i

o

TEBINTH#M  Metalworking machinery
o £ BY)E|# metal cutting machines
o LB metal forming machines

Rt Food machinery

o EXMEE % dough breaks

o JBFH mixing machines

o FARLANRAHERIE pie and tart machines
o FENN TH# M, meat processing machines

2B B RIS B A A,

Plastics and rubber machinery

* )T %81 injection moulding machines

« P extrusion machines

o IX¥BH4% blow moulding machines

o ZAREH A thermoset moulding machines
o RT4E/)\# size reduction machines

EUEU © AR AN AR B AR

Printing, paper and board machinery
ENRI# printing machines

(£ - Y ATEBAR finishing machines,
guillotines, folders

BB DY) reeling and slitting
machines

EARH RN AR IR 2L 3E 1 paper and board
making machines

AW Wood machinery

o RIT##, woodworking machines
o [EEE# laminating machines

* §EFK sawmill machines

@5 OB Inspecting/testing machinery
- ERRIER

co-ordinate measuring machines
- REFTEH

in-process gauging machines

A, Assembly machines

JER4EH#% Compressors

YEHRE#  Material handling machines

22 A Robots

o &K1 Conveyors

o {EEXH transfer machines

o FREFIRZMSES storage and retrieval
machines

B Packaging machinery

o SRR palletizers/depalletizers

« BE# wrapping and shrink-wrapping
machines

i Textile machines

YK #  Laundry machines

WA EHH

Refrigeration and air-conditioning machines

INERA A B

Heating and ventilating machines
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Leather/imitation leather goods and footwear

machinery

o YJE|FIH K cutting and punching
machines

o MAT - KR - W - BRI
roughing, scouring, buffing, trimming and
brushing machines

o EIARKAL I footwear moulding machines

o+ HIE# lasting machines

EIE M R

Constructlon and building materials machinery
o BXIEHRAE tunnelling machines

o« R AR concrete batching machines

+ ZUFEH brick-making machines

o O BEEMBIFEERES stone, ceramic

and glass-making machines

FEE#H,  Hoisting machinery
o fEEH cranes
» B Hoists

DE|#M  Transportable machinery
« AT NI # wood working machines
» % B T# metal working machines

A BEwi

Machinery for transportation of persons

« HE)EHE escalators

o NBEBRBHIFIER - FBEH ropeways
for transportation of persons, for example
chairlifts, ski lifts

« X E % passenger lifts

BB,

Mobile machinery

o FP&F £ lifting platforms

o X E fork lift trucks

o JEEHH construction machines

EEF B BRIEHEM
Power-operated doors Machines for hot metal processing
YREF#A,  Leisure machinery FVE A Tanning machinery

o HEEAIS N 1 44 58 i fairground and
amusement rides

o ZEE# multi-roller machines
o RE# bandknife machines
o REZE# hydraulic tanning machines

=)
7K
Pumps

REBEMERAHE

Mining and quarrying machines

E MM Agriculture and forestry machines
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M [Z22FH#@ (emergency switching off) | HIZ%E
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(Emergency operation)
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ﬁ\u °
BS EN 60204 S ZSHBRENE kT ¢
(a) ET’;‘IJ' T - EREEEFAE
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15F slip-ring assemblies
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o
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A (Pl AERORMBRERERST) - AEERMAIEE -

EUBHENER
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R-A/ERLBNT  RTRRELFEINNER  BRBERITXEEEE - (DERGHSE

PEMEIR - FIARERR (1] ELEEAERE - EIER - BERE R - Erfl21EE

HHEE - RETNEREROER TEMEER
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R (1] EEE M/ HER (2] BELEE - eMoBEET
e %85 10J =12 (Stop category 0) :
BERNRF Y EN R ER BN R BIR (BN - 1Z LB AT ATE A5 1) T BB £ i (g
TA% SEREZRAERL - SHBEL )
o fa5) 1] {F1E% (Stop category 1) :
BILEREE A LARTERRESRNERF[BEESRMHE  BEEREFE
& BRAEIES TR 6 -
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o ARFEXEFERESNIZARE (NELEEANIEE)
o WEXFE
o RBHMPIERE MW IR IR o
(c) AERVEEEERESIBENUR
IMREANEREERER 0] @ BIETIELT - ERVEREFREZSEENEE -
o BRIEABINERSRIEE
o HHEAAILAE :
- FR BRI E (switch-disconnector) * B St E /AT 2240 A LA
- BE FEMREERARERM 22 (control and protective switching device) :
- B R EmRE s i8S
- HMMA IEC EEMBEE RENFABEE -
MRITEAREEZAR  ERUEEEERLE -
(d) FRESIESHENEX
o TREEIRAEAIER TRITEEMRIE
s TEETELHMERNBERT  BRELESEINERENE:
o ZE2IFHRIENIE - TEASHSERE -

R :

A REERFENRE

7)) 11 FRE22 FTREFHE

(@) 1M TREFBE  ANEERESHEBRRENERMERKS - HETE
REEWEKTAER 184 TLHAR (ZP#FI V) - EEHAEMIEBEBETEFIRN
75 FIK ©

(b) 22 FRAEFAE  MANEERESHERRENERNETRS  HBETERAR 22 T
RETHEKFER25 TLRHAR (RP#EFIY) - EEHEMXESBREETEIRN
125 F1K °

i

EEMEERRTEHTET HAR QTN 400kV GERNEEEEER QAR 275kV BEH - %
[FEZ 132kV — 11kV (22kV) — 380V ' HEEAEEFFEMA  ERP A 22kV - EEBERER A
AEA

MEBENRRERERGT @ HAKBREZETVEHERAESERESEENRS NEE RKBEX
T ARSIHERGHIRNER (FInBEERKESE) HEaERE  FEARERR 85
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PO ERBEREREEREK T ML - WakE REE AN EENBRIRESR S -

1. BEMEENR AT NREHEKFTNTRAT

BlE RN SN RN H S E MBS H B8 (5

B WIEER | EEKF V3 X REE x BT = BIE

400kV 63kA* 44000MVA |43 x 400,000 x 63,000 = 43647,680,351 = 44000MVA
50kA 35,000MVA |3 x 400,000 x 50,000 = 34641,016,150 = 35000MVA

275kV 40kA 19,000MVA |3 x 275,000 x 40,000 = 19052,558,883 = 19000MVA

132kV 31.5kA 7,200 MVA |43 x 132,000 x 31,500 = 7201,867,258 = 7200MVA

22kV 25kA 952MVA |3 x 22,000 x 25,000 = 952,627,944 = 952MVA

11kV 18.4kA 350 MVA |3 x 11,000 x 18,400 = 350,567,083 = 350MVA

380V 40kA 26 MVA |3 x 400,000 x 50,000 = 26,327,172 = 26MVA

i PEENERAFEHE 400kV BERGT - FRERESHEIEEMETRABEKTF -

2. BARAMNTEHES

Bk T T B L R A R T T

[IEC 60059 |IEC standard current ratings (IEC IZ# & Rz FE) |

WRERFVBEERENTE  UEMSITEEASZITANEE " <F
NEGRABENENRBEEDRNEERS - BEREREMEENE
Rt - REEERZEATHRANBERE - AIRED MEEBHEK
FERANAE -
Standard current ratings
A

1 1,25 1.6 2 25 3.15 4 5 6.3 8

10 12,5 16 20 25 31,6 40 50 63 80

100 125 160 200 250 315 400 500 630 800

1000 1250 1600 2000 | 2500 3150 4000 5000 | 6300 8000

10000 | 12500 16 000 20 000 |25 000 |31 500 40000 |50000 |63 000 |80000

100 000 (125000 160 000 200 000

1 11kV REH 18.4kA e BT - EEEER/RKEA D WAXNERIZ®E (British Standard)
MEIS o ARAHTH IEC IZEMNTEFERED EMIZE  EENRABEREEFHTME 11kV R
B NEZEBHREE RS A 20KV © URFTEBRIZE o

BEMEENRAIGIRIHEREKTFNEER - BRI ERFTBHERE - OIBFAENLT
MESEEEBFRENRE

(a) EEBSRBEEEESRE  EESNASERETIEERNEZERE - RERERELR
ZIRERE - AHWER - BIREAREAR LA BECFERE -

ERERSRT  AREFEMAZELERTEER - MERRAHREE - BRNRELHIE
B WEYEESEREBRERENENR - AIAERBZELERTHERHER - ZBs
MEBE2AMRS - T8B% - UeRAEBEMBBHREKFHRE -

(b)
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STRIMER A 11KV 1 22kV 2 BEHEMX EBIEESD BT DR 75kV F 125kV - HEZZ1R
& [IEC 62271-1 High-voltage switchgear and controlgear (= /B /)5 R EMIZHIRE) | M

573 -

TE AL 11KV FABERBERRRE o
WABEAMR  CAAXNRESEE
ERBAETE 20kA (BN R AIEX
i 18.4kA) AHERFIW - BHE
EHEMXEREEBEZ 75KV &
& TIEFAIMEK o

-
S
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RAD BETRE R EENEAE I RREVE - RO EREEVE LH# -

ETERES - B N IRREeS 2 RIZAR A SR o

FE BN RENERE LA
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B o B2 7 R FE R BB AR 1E S IS B Rk B4t o

B IEMEE B EREN - EREERBARBENEHEERERUE L - BERE
R AESR M ERFTA] T4 BE#ET

2. RIFBA(T)(c) Frall - %IRBERR ELEN B s 2 ML B B

RIE<T B 8A(T)(c) Fral - BBk E R MLA - BAE
LR L - AE—ME - A@NTHENR A A

| Erpkssmibe s R E }\

WIEEH - R BRRBRERAD P sz R BT
FAEHRREE - TE=RAMLHMHN B —

2R BEHEARKRS - HWiEREE
M ESE T A RETTE - S EIRME RS

ST IR - f IR TTE BA(T)(e) BT
LB B 5 PR S R T2 S
\1 ERETEREERA - |

| { ERETRRRERARE - |
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S~ EE i EEE |
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3. BIEBAT)(f) At - BB EERFENEMFAB L BB RIHAGMUE LH -  TEEMER
AEBEZEEMBRAHE O

(Bl 7Y &% AL B R BRI PR R R
ZEgz EHIER - B EHE

ES MEETREITH - BEERA
BT EREZ AR - LLERKE

SHK B E -
/

Bl T A B e BB R 2R O KM P R
BrRafs e LB - B LR - |
EETEEATR  BEEEARRES
BRIERI AR -

& P9 Skt
EEBOAKRAS IHETAGEL  TH [SBERET] B4
= =] n
ERB " AJT3% @513l ) shifd
T=4A3L : http://www. eeunion. org. hk
DHEBIR FERE BRBEREGE HNEEN
(AEER) (REBE)
118U L & EBESREYFRHEIIFNIR « tBEREZES -
2. P RBREREENP=2FEE - EESEYREERRFENETRIFREISEREDN
DREMFFUALETEER : R BeilT - AR BYEMISENIBSAERA T (E -
3. AMEEMN : & (5l #& HA)
4. YRS TEERE : R 284\ (21R2EHRITELEH - HEEL128)
5. /B8 « AR REEAIE W ARERE AT ERRZRIISR(FRFR) L &

FBEAZEREETALZ2E,

* IREMEANRENHFEADRRKE « FRIAKBAT - WRRBHEEN - WREBEHUERHRAZHMERDN
*  EBRISIIIEREN R R HREEURE% * RENOREEEHRERRBBET

‘erb
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EngTech (EC), LCIBSE, BEng (HKUST), MA (CUHK), MSc (PolyU), MIET,
LEED AP (BD+C), CEM (AEE), MIEEE, BEAM Pro (NB & EB), EMSD REW

ANZFEEEBR TR 22 (IET) & (Wiring Matters — Your insight into BS 7671 Special
Edition 2019) K#) (Myth Busters) X Z * [R{E%& = James Eade ' EE R LTS BREIKE
WEER D@ KLg  FEXFRBAUREAPL - AUTE2EARPEAMKEBRFRITTHE - &
BUERERE  SLERNEFH -  AXBRATRHEEEE A TN-C-S EM RS - REBFMANTT
1 TN-S B RGBT o

BREMEXIE RUERAEEEENEY  FEREA [MEXHE ] mitH - UETE (5E)
AABZEHERHRIE

BS7671:2018 #9 411.3.1.2 F—(Eif il + - B [F—HEE - FEF 54 ENFEREGSB VAL
BEMWKRREFERRENSENNERE — B FERERENEBIDBEENATRIE

. KB

. REEEE

N,  EMEENREFE

V. FRREREZETFERL

V. BEDNINESBERTD

FTIA - EMZEMERER Kk - RRBRNEBNMeBEBMEEUER ? EREEEN - RA
RELEET—TERIBERKENEET D - ARZABEZELEER - @UEREFXIEE R H R AER
S MRMRRESEZSEMNEENH AT TR EERTS  ZEMLEEEBE KR -
REZ—OTREZBRNLERNTT  BEGINET—EANRE - YIAMRENEEMS @ BLERE
FTHXH - BRESHERRUR

FRAIF - ZRAEE [EHERRENSEL HAEMLRSEETE -] - RARIILRERE
FKEORF - BENESBHLIUTE [EEREENSELD ] - K6 411.31.2 W TEA - B3R W
MRERERE REFAKRETHE [IEERRENEEBI D] NEE  UIHFEFEMEK -

BRKENREG  QEINEANEETLEE —EARAEL - FTUAE 18 R F EBFTEE - MALATH

B EABTOHEEBKE WREAHE -BREGHND  BARRSTEMER -] RER - EKE
BATERBE D KNS BKENBEREBUEESTBIE - IAKESIBRES [FEREENTER
] e

Dkt

ET#35| 8 BRZMMEEMNER  EEF6HMOE " FTRIFERKENSBIADNESE -
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AREE (BERANHEE)  HITLENLEH

40
o
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;

(\Y\}

BS767T1 ME 2 EEE A [ XEEHD - Brlf
D e
REAENHENTE  BRDAENTEEER
HIRTE - 55| 8 HENEEIT [FFEREENTES D
1. BEEBEMID
2. EAHEERER  BESKNMHNER
3. WIHENEREH—IMH
HAAERRBRZEEZYABHEFER (

[FEREENTEBI D] - MEETE - REE
] FRRIA TN = EBL D - UDITEES

REE &k 0aK)  RUFBUERENFTECHRD B

PEEEE -
ARETRTRESEUEE FABRLATEN 153 8 BE TN AN L BHR
B [FERALENEENS ] RESEUERNANZRIEN RALBH B ENEE LB ABTRE

P2 EREREE -
MWEXRERETRENZRBAERARM T (FIEUKER) @ WIEEEER RNeBKEHEE

& BKE BB Z /K EKERE - T BRI

Protective bonding conductor — {Ri& & E i/ & 52
Extraneous-conductive part - FERZEEHN S B HD
PEN (protective earth and neutral conductor) — R [E b FlFR 1 488

HZL - HAERE PEN - BAARBER TT A TN-S &b Z4%)
Z, = SRABZAETT

Jrt:::
A=

(AR RE TN-C-S
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U, = TEEREBEER
FTERETINEMESTEMESBHEREENRE ANEBERE (B8 Y IET MREM /T
i) e
BEEBFKEBRATEAMER—1H  BIR 0V IRLEEFEMER  MBEKBEHEKE - mA
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(BN (#8%) MOITIESTRA AT (TR ) B 1992 FHRES - BEEEERER - B
i AR - 7357 1997 ~ 2003 ~ 2009 K 2015 FIRAFERRIT+H o (FRI) EXRANBERE -
ENTHEREE—RABBREZ | (TR AINREREMER BETE -HEIRE (BEE) [
ISR UE BN SEEH 2015 FTHAMNER - TREATFSERN—ERE  25W
B (FRD MEBEXR  iERFTAMERRENARNENR ? MAREETT (TR ANKRE  REHFR
BIRED ) BEMNEBEE  IREBEFENENLRE2REEN - AP R AE—BN LE
BATHRE A

MEFTELERBRENEEBANEE  ETNEABKERNER  —REELERABHNEE
BAA  EfEXRANRE  EMEXIRAES (BIERAME) EHEmE - By MEBNER - 7
RIEBATHEREENREA » TRARSEREE TIE - StHBERRENIRE (BUARE BE{EPETE e
FHENTF)  EFERHBATRLLRERFERENESE EEENAEEEEESHABA
T WAEBIESALAREOREENNE  BREBRERBBEENR  HRARLEBXEE - AKT
ASRERAL  REEELEIT  NEXENREK FRETHENEE -

MERBABE  ARELRLTENER  BFHRAKSRELRE - LROIK/LLFEEEMEBK
MEEE - RETRBERERRLEETR I MEEREVTRETNTR - £LREETE - RiE
ABFBERZEEARETABILE - MERIER T HAARBENER  PEABSERHMLEFAEIN
ERBEFLETFRNKE - REZBAILHH (RIETH) - MIEABERTERORIZERN - ALBZE
REAANEBEXFAMBE  TAREREENTE -BREEERD  WBRZEERHRIEESANA
RBHE - EEBRRAER - RIEABVAMERMHOMBERZLFERN - HIFETHE - 175/
BRN - BIRHSFRR MBEIOR - EFRRATBEHRHOMIEE - £/H) - tRERIEZ B A ELFITHR
BEMFBEMEX - ARMBIEEBRLENE ARG - SiFEKH - MPFTUERE @ L REESHY
ABARMa - EERRFEL  RESEBEZERORIZETHE (AITABREXGENRNF) @ JAKEES
HEMEEZEIE RRhRE - MBARBRARRNA - B RRFT AR A A& B S TEER
EEARERAIER -

A - EPINDREREER RESEEAMERIRASIEMEXANENEMEH - BRE (F
HED) (BRZEDIE 406 F) £ VI FORE - ERA/AEBEBRIMEXRTIEABIGEMERHK
PREARBEETNEHINMRE A HZFREIRERRRLIMLRFLANA - ERFALERA
TR BEAREGEREEINATAER - BIEE - SINEEUE / RS HEEMm -

BE—HBEEL  LAVABRESZTR  MRETHNENMFERRF - BRz  fFLE0E
BFATR - FIEFAFEEHEQERMLBENEFLE  MERFE/ENTH-—RIAFTEEES
RER A RIS - AIBUAR K IAEBRARAERLBHIEIE - MAFEAD AR EA R A -
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