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Efficient Green Technology

EURRERLMT ( Efficient Green Technology ) 2581 & RERVEFE » IRFEEREAIE - (EEERNVRINEBER ~ Bi5
F o REBR  BIIEERNRKMEER - SARAERMRBEARKREEEE » SIRMEDISER [#L - EBAEL] 89
R SR-LESHRMER - W EERRBMBUEFNERERE » RS AMIRNIRRE - BARBARSEN
C BXE R LM EREM > ERHIREREREAER (RHELEE) -

BUBEER T ASHEEERIMT (Efficient Green Technology ) ERMEEMHERE » P EEEZARZEEE
B RMORMEAERT  BENENXREARE  DCEEMNEERN » HEATRANZH AR  BEEAR
CLEAN ROOM AC/DC-FFU ~ IDC CLIMATE UNIT » HVAC DC-FCU - ki85 E RAVBI 3 T2 L » WS EEsaspoRaiiim
DIEEER b7 st EERNEEI > WEELEFNEEEERS  EESHE NS IREERM ( Efficient
Green Technology ) - ERERESE "8, &t SHEMBEMA - EREARES » AIH#HBINE A KERENEK
' AR SRIBMNFIN - FANSHRMEENEMERNITE - SRR (Efficient Green Technology ) ¥t
MREILBEEXABEANERESE

Efficient Green Technology is aimed to conserve energy, increase energy efficiency and enable energy recycle, which consequently
results in pollution reduction and ecosystem improvement. Efficient Green technology is closely connected to modern technology, the
direction of green and contamination free is inevitable. For any who involve technology development, it is our responsibility to develop

sustainable, high efficient and intelligent technology to benefit the protection of our environment.

Chyi Lee is positioned as supplier of Efficient Green Technology products. Based on years of experience of energy saving in HVAC
and Cleanroom application, we adopt the intelligent control system, in addition to the high efficiency of motor and fan design, to
develop a series of products including cleanroom AC/DC FFU, IDC Climate Unit, DC FCU and thermal storage. The integrated
technology not only enhances the existing product value but also creates the new value of energy conservation. The intelligent

technology elaborates the “quality” of product and is in capable of improving the environment with sustainable development.

Y Top Well BEEiH

BYALAIRL » HEEEICHMEL ~ kst

Founded, ice machine manufacturing KBRSk

1986
T EERAE KR
Total freeze ice tank manufacturing

B ARk R
Sole production in ice tank
JRiEISO-9001.14001 B SR B 5REE 1998

ISO-9001, 14001 Certification 2000 BRI BT EA
Total freeze ice tank export to Japan

Ice on coil ice tank manufacturing

BEREKERMIEHIGRE—
Total freeze ice tank market share no.1 in Taiwan

FERFERME AR

Cleanroom material manufacturing

REFERMRREMAITHEER
Cleanroom equipment and material export to Japan .
e b 0 HARAE T X modular cleanroom

Agency to Japan for modular cleanroom

HAE LT EHFFU /IDC

climate unitzRz5K Tk

Certified OEM of FFU/IDC climate unit
for FUJI ELECTRIC

e AVAST) i E el eI

Expansion of Tainan factory (Taiwan)
and Kunshan factory (China)




@ ®® AC/DC Motor Production Line

@ Motor Characteristics Inspection Room
®® CNC Sheet Metal Fabrication Line
@ Ice Tank Production Line
FFU Assembly Line
FFU Final Inspection Machine
Motor/Fan Balancing Machine
Material Strength Test Machine
FFU Air Dynamic Test Chamber
FFU Electrical Characteristics Test

Anechoic Chamber

FFU Controller Reliability Test

©O600060060606 86

FFU Motor/Fan Reliability Test



P03

TOPWSRLL

Y ZE=R R Clean Room - Fan Filter Unit

TOPWELLRFEI0FRIZFE TR Mo/ ESHREFERERM  REHNMERNAT » LEASELREER
MIRMERAE  FEHENERREOFT -SSR EIRMAEAE - FRALLERK > G2 HRAEESH
TAIWAN-FFU ° »

TOPWELL , accumulated 30 years of service in cleanroom construction, developed
the new generation of high efficiency Fan Filter Unit, in synergy of Taiwan hi-tech

electronic technology and HMI software development, manufactured under the

reliable quality in Taiwan.

B35 Ed;Bl5, Research And Development
F 3D RMEHIIEE » MR ERMTEZIVERRAERE » AIRREEGERR » A RMENE - (REREE KIS o

FFU casing is designed, via air flow simulation software, to ensure the efficiency and flow distribution.

EMLEEEM BRI RS - AMRBBNEREY  BHERNHNEREE -

FFU performance is tested and verified by third party lab or research institute.

MIT & EH e RUER S B 5 W R4 B4 High Efficiency Design Of FFU Controller

PR R B BR A RRTE B IR B RN B R SOERMEb E &=
EFTFEEMC ~ SEMI HERAMREEEIRE o FEH EARAEIEREIH
7 BAFRERFiRTE -

FFU controller is designed by Taiwan professional company,

DCHEHIEMR

BLDC motor controller

which is invested by international well known company, and is
manufactured in Taiwan. The controller is tested to meet the ACHEHIEAR

EMC and SEMI standards and the harmonic filter is built-in to ~ AC motor controller

minimize the interference of power source.

SR BERERIEE  MEWESEN% L L s/ OERE&ER - B ERE(Current
Burn) E%5T » BZAGR AT A FERR AJ3E 100,000 /)\A o
The external rotor DC brushless motor is designed to achieve over 90% of

efficiency, and the shaft/bearing is prevented from electrical pitting to

assure the bearing life of 100,000 hours.

B R4S 4T Fan Features

65% = AFEE » ZTETRSMERMNEAER  ERESNRERZIHNEAERE -
65% of static pressure efficiency AC/DC

motor controller. Aerofoil or centrifugal 3DE F [

Aerofoil fan

SRAER

Centrifugal fan

L 4

fan is selected to meet the application

requirement.



FFUEBEfE R 2248 FFU System

Maln Server Redundant Server
£ (Top level) %@& %@a | Max. connection 94,500 FFUs ! |
ETHERNET o |XX-XX-XX-01 !
TCP/IP |
L
XXXXXX.02 XXXXXX.03 XXXXXX.251

A (Middie level)  [BMELT] [BMEL.]--- [PB3EEd  [Efff (G [E§f

LOOP1 RS-485

e —

AC FFUDOT AC FFUO02 AC FFU003 AC FFU063

LOOP4

LOOPS

/& (Bottom level) %

DC FFUOOL DC FFuoo2  DC FFU003 DC FFU063

5 AR FFUIEHISS B IEEANAR + S AIFEIERIEHIRHR B TR R R R B MR BTN EE

Note:For AC FFU, the non-communication type, which is equipped only with manual control and alarm dry contact, is also available.

LOOP6 RS-485

FZE#4ITHAEE Monitoring And Control Function

By O EIRERIZER

Individual control Remote Control by Internet TOPMELL RCEAN FILTER UNIT -
© FiEIEH O BEFRELHED

Group control OPC service
© EFIRDEEREH O I[ERMERES

Control Centre by Server HMI ex:Intouch,IFIX

o HmE TS

Local Control by Local Clients

SHETIRRR - B
ERE AT
EEEY -

Group control mode

BEWERET
Individual control
mode

FRXXINTOUCH [g#%
HRRE o BARRTEELIE
RIRBARS °
INTOUCH software
applicable for the
monitoring and control
system, enable the
integration to FMS

A CADEEE
| EaAEEEIE
" Display is easily

converted from

CAD drawing

L 3

| s T [l ]

B RFAVENREIREE K 8% - Topwell 100% S22 B ERIE » AJH 24/ \FASERETHEEEK ©
Testing, commissioning and maintenance service fully local supported. P04
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P BB REIRES R Clean Room - Ceiling Integration System

!

dii
Al

! RETURN
of|  SHAFT

[ =

— — o 3818
1 & 3/8migeRig
NCEISMA1 41 (B ) ‘ EECHIM ‘ 3 N 4 ?

-
o CANGEA R AL AL AL

! :

ceiling B E W BR

smmEEEHR (HEX ) Q

HCRI or fBRIZM:

e e : ceiling
e | B @ R/ 3emignE
ceiling B2 & HE
L& #ERE < 30mm
WOmE  WEAH RCEEXH <30mm
BREXH KHIGE

RS 2 BEE R IEE &R E Hanging Structure Strength Design Calculation
4

He
it

1 1
i i
| REABEL  3600m (360~ 720) | 4 | ] IR ; L
| RAFMES | 2400m (75-240) » ! B n ! S| EEEEER | 2 (1=C; 2=8CH ; 3=UK ; 4=8U ; 5-RHE ; 615 ; 7=Hs)
| BEMED | 1200m (60,75, 120) CASE 1 CASE 2 | pEEEe®E 125X50X20X2.3
s ousowcre I SHEEI SRS | emes
11.5cm2
| SEEEE ook GREZME  RMEMGe GRSl @ ax Sl oo
| BEFBE  2040000kgflom2 | REN®E | fac=1500 fat=2000 | i Case2Di(cm) CaselDi(cm) room
| memm sswo B I ) w | IEESEEESEN TR
| BIEREGER) B | EEAEE | fco1500 fct=2000 L2 a0 180 o tmmEl 274em4
em on REEAWE o500 w0 w  BRSXEREARMEN 3
VA
SEE %
BB V=Pni2=241.92kgf BABI V=Pni2=211.68kgl BABI) V=P n/2=453.60kg
S1000 OK S1388 oK S138 oK
- AN 1=V Av=42.07kgflcm2 TS 1=V Av=36.8Tkgflcm2 TR 1=V Av=78 8%kgflcm2
rEntu-ng AEndu-ng AEnfu-ng
BAREHEE I Mi= —— = 24192.00 kgf-cm BABHEIE I M= =21168.00 kgf-cm 2 Miz
S150 0K S2000  OK S2000  OK
RAHEES o= IIHI =552.33 kgflcm2 BAHEES 0= I‘Hl =483.29 kgflem2 RARMES 0= I‘Hl =1035.62 kgflcm2
HE o= =0.551 cm B o= =0482 cm (U3s0) OK (Li240) OK

XERIEE Ax= 1.5 m

S Emee
YR A= 1.5 m | smmrmE | RWEnGolon2) | BENKolond)
X[EIRIEE Bx= 3 XAx=4.5m | RmEHEE fac=1600 fat=2400 _
YFIREE By= 2 XAy=3m | EmhmE fsc=924 fst=1386
Y2 - —  mARY  D-tame
EMIER Lz= 1 m | mEmnEE fbo=1600 fbt=2400 .oEE abs(27om
THHEE : 1 (1= —RREGEEIEIE ; 2=AIL A )  mtmE fy=2500 | HiEf  As=1.267cm2
IR : FAITHE LG (@A R AL R ) o oEmEE r=0.3175¢m
g S0 Bl Dol Ras o e e )
UE s mnozem R 29 © EWMRTGolmd)  eR6ATGoens  BE  cbs0omn
“‘wxil“-;‘u"""-‘ L, | mmhmE tb=1200 =1800 | EEW As=0.713cm2
i e i, CommrmE oo wetws | EWEE | o207sem



Y &858 ;8= Modular Cleanroom
- BiRiEE -~ JE  RFEEBRRITFENNEMENREE -

" Modular cleanroom with automatic control of temperature/humidity, air flow and cleanness.

uRIRE - IBEX - B BIREREEFIE .
Seff > BRIBHRPIEE » BRI EMSTAK - N
ki E A EE o ~ ﬂ BEiRREEEEE FFU .

Equipped with lighting, receptacle, LAN
cable and temperature /humidity control
system, which can be connected to
central control system for remote monitor
/control.The operation of cleanroom is
immediately available upon completion of
unit and hook up of utilities.

B ORFEMEE RFETEEEAE - BEE
WERRS -
Easy for cleanness up-grade, cleanroom
modification or re-location.

n TREMESES » RiiiEREE T
BiTERETREIER -
Engineering integration for easy and
flexible application.

n 2R MR Sclimate unit ~ ceiling
grid ~ tool partition ~ ffu ~ & E ~ JMRFEE -
A% 9ABTOPWELLE S » IRIEE — BRI R
FIRLAE » A2 = (T A9HE ¢
Consisting of climate unit, ceiling grid,
tool partition, FFU, lighting and PAH,
which are TOPWELL developed products
for assurance of quality and cost control.

m S E ML A ALK E BT B j%{‘- Zk j%{‘- g, Bl IIII iﬁ i%

pewEl koKt AT (e 4IR B B BEEKE) - ) ) o
Cooling can be outdoor air cooled or ImmEdlate Opel‘atlon llpOl’l utllltles hOOk-up
water cooled by cooling tower, also the
PCW or chilled water is applicable for
cooling source (a control valve is installed
for automatic adjustment of flow rate).

" Climate unit

B ZIFEIREERET 0 BENEETRE S -
Energy saving design is considered to
assure the most efficient running cost.

B BERE - EAME  EWETH > BREA
B REEA -
Equipped with gowning room, air shower
and machine room, providing the
cleanroom with protocol function.

. HmE

73(7_,2 ;¥I1$§ Machine Room __/'

Cleanroom omE |
-«

Air Shower

1.2mEE ~ 0.6MEE EXE

BENEEREET |~ :\
EEEHE%%H% Gowning Room | 4_/,

BHREFENEE
Modularized assembly

 EEREEREEEAER  TEERIER ERESE | X
"~ Room partition is removable for space extension and the cleanroom cleanliness is easy to = poe
upgrade to offer best cost performance.
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¥ IDCHEZR# TR Internet Data Center Integration System

K FHFBEPUERERE
(SA26°C ~ RA40°C (AT=14C) )
b= &t R

AFY BT AT

#mE PUE #@E PUE #®E PUE
(c) (c) (c)

01 -3.1 1.05 15.8 1.20 5.1 1.06

02 0.2 1.05 15.9 1.20 7.0 1.06

03 6.7 1.06 18.0 1.21 8.1 1.06

n BHUERNREER - SREMEREE ) BREEEZHM COP = 10 » 04 148 142 217 123 145 1.2
PUE = 1.2X °
Utilization of free cooling and high efficiency inverter controlled compressor to 05 208 118 247 125 185 115

achieve the system cop=10 and the PUE=1.2X. 06 249 125 274 127 228 122

= RIEONEAAIAT 0 LRSS  RE  RMERETOMETE . 07 s 120 202 12 25 1

Indirect cooling arrangement to prevent the contamination and the corrosion

from outside air. 08 255 127 288 128 275 131
" EERHEAS K REIKE  BREEEBEZEH WUE =0 - [ R e R o E—
Elimination the usage of cooling water or chilled water to achieve the water
conservation WUE=0. 10 137 112 243 125 195 1.16
s ABRFENANEE - REEKEEAIREE - 11 50 106 209 122 149 112
Operation is simply powered by electricity, the limitation from water shortage is
eliminated. 12 -09 105 176 1.20 75  1.06
== . SAR parted
= ABERKERISAKKKERE B 292 114 2262 124 1648 1.16
Elimination of chiller and complicated piping work. g

A —RRZ IR (OkoKHE+ 225 ) B: MRINRERRM

Traditional HVAC System ( Chiller+AHU ) Indirect Outside Air Cooling System

) VR ZEA R
- PISES e EHEERRE - (
AnfEE 40°C BEm & ERERERE
40°C
FHE
=) SEEURE : 27°C =
EE R S5 —) SEELRE : 27°C

RIKEE RKiEiE ZeER%E

Data Center TOTAL facility power
PUE (Power Usage Effectiveness) = —0 0 — @ — — — — — — — — — — —
Data Center total IT equipment power

L] L]
Lighting, 2 Power distribution, 4

PUE=2.0
IT Equipment, 50

A present
situation

PUE=1.2 _
Energy- IT EqUIpment, 50

saving type

Lighting, 1

PO7 30




Y EFERGDRMHE Clean Room System Equipment & Material

B FEEHFSEREE Clean Room Recessed Lighting Unit

= SEEERIE 76.9 Imiw ©
76.9 Im/w of high luminous effciency.
= FHFEE MEEIREEERE -
Top maintenance.
" SRESMERMRRERKSRHE » AREXTERRRETE -
Light weight of aluminum casing for easy installation.
= HEEHTE  ABRATTERE ©
Thin and flush casing for walkable desigh.
= XERIEF5% °
High luminous efficiency.
= EEHEE25% °
Less weight. ( 2 5 9 less than steel casing )

$R4E & ¥ BRRI%4 Tool Partition - Aluminum Profiles

40x40 =A$AIIAE
40x40 3-way Aluminum Frame

Aluminum Rail

40x40 @RI

40x40 2-way Aluminum Frame -

| sminE

" Aluminum Rail Cover

_ 40x40 PUE$AIIHE
" 40x40 4-way Aluminum Frame

40x40 $RfEAE
40x40 Horizontal Aluminum Frame

P08
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kX LEER L Total Freeze Ice Tank

kX =R Ice Storage Cooling System

BESREEZREBMIEFE  RENSKEHERREKRKRESK (B
BWRIE)  BIARBEE - AREALRFERE  EFRENAKR
KR (FI#oRHE) B ERZRERBR  REBBRAXEZNESD
'REEEABEMNINGE  EFBAAREERISRENTIR > AXAD
=8 P HELR -

Operate the brine units and ice storage brine water pump to for
ice making (blue line processes) during the off-peak electricity
consuming period-the cheapest electric price period to save R FITTFR,
running cost.

When air conditioning at day time , it is only need to operate the
ice-melting brine (red line processes) for cooling the so as to
transfer the day time electricity consumption to night time and
save the demand chare If the ice - melting pump is connected to
emergency generator , the cooling function can be continuous ok
even the power iS in failure. Plate Heat Exchanger Ice-Melting Ice Water Pu&

72BKER
FLLEL] sessssnsany Cooling Water Pump

KK
Ice Storage Brine Pump

-5.5°C c>
J
\

JAOKIRIKER
Ice-Melting Brine Pump

FEk X 2R FAY45EL Function Of Ice Storage System

m ERRRIERE
FIAREE IR ISR B TG - BRORRRNERERCAEE A TEHEHaEZ 6 -

The ice making chiller is operated in the night time or off-peak hours so that the energy consumption in the day time or peak hours is shifted and reduced.

m S BEABE RIS HEE
BIENE TR » £AERBAE100KW » ZEERIEFAE 100KW » EIRERZETRKoKEEE » AIEREEAVE HEZIEE 5 100KW+100KW=200KW °© &
{ERFEKZER » [REERSEER - MELENRMASELILERE - HENERMUEEERK - AUEEATE IR BB 100KW
For instance, for a factory, the energy consumption is 100KW each for production equipment and for peak load of air conditioning. If traditional chilled
water system is used, the total demand charge of 200KW shall be applied. By application of ice storage system, the energy consumption of ice
making chiller is shifted to night time while production equipment is not operating, and the demand charge can be minimized to 100KW.

m BiFYRENE
FAZEXS=EAEEER » TRESEEERIE - fOKREEIESER TR -
Under the bi-zone or the tri-zone electrical rate, the running cost can be saved at the off-peak rate. The additional 25% discount of non-peak hour is
applied for ice storage system (in Taiwan).

mHETHEE
{BEIRERARE  KERZREETHEULEBFRAKE - ARER LABREREETHEERNTX » TRBASMOSESEBEER
TEWE o TEMFHT 0 BEAIBEERES%LLT  EREHIRERRE - RAMKRMAARIEETE  KIBEREIHREE -6
a0 - R AR E S/ \EFE K200 - fEF £8 1 00~17 : 003L9/)\F » ZERZERE 171 /4520008 X 9/)\BF = 1800M8 /B » Z5 1% 1 E EERF ik
RA15/\8F » BITHEEEI RIB% A 1208 (1800ME,/BF +15/\iF ) » RIFEKHEIEREME - #7212 150MAR o EREGHRTTERZER - Al
T AR EC B 200MEHE ©
For traditional air conditioning system, the cooling capacity is decided according to peak cooling load. However, the required period for peak load is
limited to certain time period only, and the chiller is operating at less capacity in most time of the year. Especially in Spring and Fall seasons, the
cooling load is reduced to less than 50% of capacity, which means the initial investment of chiller is partially wasted. By application of ice storage
system, the chiller can be operated for the extended hours at the lower capacity.
For example, a cooling load of 200RT/hr is required for 9 hours, from 08:00 to 17:00, the total cooling capacity is 200RTx9HR. If the operation hours
are extended to 15 hours, the chiller capacity will be reduced to 120RT (1800RT-HR = 15HR). As the efficiency of ice storage system is lower, the
150RT of cooling capacity shall be selected for the chiller, in comparison to 200RT chiller for traditional chiller system.

SEENR
FHREEEERDKTR - A2 E100%6A 20N T8 - B EE BRI EREL
(ERRAEERBEHEHES0%5 » HEENSE75%)
During ice making process, the chiller is running at full capacity so as to avoid the less efficiency of operation at lower capacity.
(Generally, for traditional system, even under operation of 50% load, the energy consumption is still up to75% of full load consumption).

BiRFIhRE

ERARRENTERIERT - ARG EERERER  BIRENZEREES - EEER B -

Additional cooling capacity can be achieved by simply extending the operation hours without investment of new equipment.

m (R IKIKALRE

AHRMEIR KK » 25 ~ ERBRRREIZLAIRER - BREERZREET » RO HEERKE » BERBEFS35% » WrlH
DIKRFEE25% » BRFAIAD TERER -

The ice storage system supply chilled water for refrigeration, dehumidification and process cooling. Due to the lower temperature, the volume of supply
air and supply water can be reduced, so that the capacity of fan and pump can be reduced accordingly. As a result, the energy consumption and the
initial investment can be minimized as well. (the fan capacity can be reduced upto 35%, the water pump power consumption can be 25% less).



A IPESLIZBT BIRE - EER

- EEEEEE  EEEEEE
SeERT SeERT>
RWTUV SO 9002 RWTUV ISO 9001
mENER ¥ ity B B 2%
b, e,

Technical research
and development

Implement and enhanced
with good quality

EREIE =)

[T

AsineRNRE  SHIREMERERR S

1998.5 N

..
<< fﬁ) EEQT/>>
RWTUV 150 14001

HEKMTR R E

-

Responsibility of
global village

/%E’lenn ©

Self - affirmation
and challenge

*

&
A4

HBIEHEE - BRETHESE - 2 THMME -

CHY!I LEE develops P series products whose features are low heat loss value [ AT35°C heat loss is 0.059%. ] ,

EAME (AT35°C) #48{E—0.059% o

excellent heat insulating character, condensation prevention and corrosion-resisting material.

ZEE &5 Installation Example

FHVERIEE

PIVEEIERTEE

Simulation dlagram

EEREERRTEE

Simulation dlagram

FoMt T ERETEE

Simulation diagram

*

P10
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OLEBAR: AETHYE(TEE)AIEK25%

No.25, Wufu Rd., Xinying Dist., Tainan City 73054, Taiwan

(PI#%) TEL : +86-512-57770493

FAX : +86-512-57754101
E-mail : pes@ms41.hinet.net
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No. 378, Wan An Road, Zhou Shi Town, Kun Shan City,
Jiang Su Province 215314



