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Beyond World Class Standard

“Successful case of ESCO”
1119N19 Ozone Generator, VSD, High Efficiency Chiller and Cooling Tower
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(Water Cooled Chiller)

New Technology : - . : .
All-Variable High-efficiency Conventional Older Chiller Plants with
Speed Optimized Code Based Chiller Correctable Design or
. P Chiller Plants Chiller Plants Plants Operational Problems
Chiller Plants
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AVERAGE ANNUAL CHILLER PLANT EFFICIENCY IN KW/TON (C.O.P.)
(Input energy includes chillers, tower fans, and condenser & chilled water pumping)

Based on electrically driven centrifugal chiller plants in comfort conditioning
applications with 42F (5.6C) nominal chilled water supply temperature and open
cooling towers sized for 85F (29.4C) maximum entering condenser water
temperature.

Local Climate adjustment for North American climates is +/- 0.05 kW/ton
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(Water Cooled Chiller)
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A1981941M501S Ozone Generator
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« Energy saving when Condenser Approach Temperature is running stable below its specification

(Depend on Air Condition manufacturer) and reduce water for Blowing Down from Cooling Tower

High Pressure Low Pressure
Hot Gas Cool Gas
High Pressure Low Pressure
Warm Liquid Cold Liquid
Condenser Approach Evaporator Approach

Refrigerant Condensing Temp -
Condenser Water Outlet Temp =
98°F - 95°F = 3°F

Chilled Water Outlet Temp -
Boiling Refrigerant Temp =
45°F - 37°F = 8°F

95°F Condenser Condenser

Water Out

37°F

Condensing Temp & Expansion
After Sub-cooling L guumey Valve 45°F Chilled

Sub | Evaporator Water Out

Cooler



TRANE

Building Services

Usinsuraowa:onaounsndianiudsunonusou

(Exchanger Cleaning Program)
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mﬂsuamamﬂﬁzjwawulvdﬂwaqaofuu Water Cooled Chiller mewaamul‘i/\lﬁm Chiller T4
aviaudy feiudu 1.5 % wn 9 1 aeAmusulaud AuTuvas Condenser
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Approach Temperature kW / Ton
[F] 10. Anady 0-75
0 (11506)] s
0.0 0.65
” (100%) >
0 Month 6 0 Month 6

AU T 1 AUNSTINULEIBNISAUIAILAIUTA19D Condenser 3l & AUDILIAIR1ID
Condenser aseall  Amdsulnigedevas Chiller azNYU AUA 0 % 09 15 %
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U1M9N19 Ozone Generator
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REMOTE
ALARM BOX

Chiller Plant

Management

Systems (CPMS)
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M&V (Measurement and Verification)
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1 |Condenser approach temp CApre 12.10 o

2 |SEluihedevenesowhddu Ppre 306.00 kw
3 [Sasnmsivawdevesinfy mw 6,366.67 LPM
4 qmmﬁm?ﬁ'aﬁ%@umvﬁw TCHR 1011 oc

5 qmmiméaﬁ%@uﬁmaaﬂ TCHS 7.25 o

6 qmmﬁm’%aﬁmaumuma%mngh TCDSin 3006 ot

7 [aunlanasinin CE 1.03 -

8 |muAlvruiavhanudur CR 097 -

9 |mnuaansalumsienudureastenintiniu TRpre= (mw x (Tin - Tout) / 50.4 361.28 TR
10 |aswiliedoneuliuussiannzinasgu P*pre = Ppre x CE 314.73 kKW
11 mmmmﬁaiuﬂﬂi'vamm@udauﬂ%ﬂwﬁamwmmg'} TR*pre = TRpre x CR 350.29 TR
12 ﬁiai’mﬁeiaﬁuﬁwmm@uﬁauﬂ%uﬂwﬁamwmmgm ChPpre = P*pre / TR*pre 0.90 kW/TR
13 |$rwrudalueildonuly 1 T - 3,285.00 h/y
14 |sgrunslandenunaudiulss Fpre = ChPpre x TR*pre x H 1,033,900.95 kWh/y
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1 |Condenser approach temp CApost 3.30 o
2 |hasluihedevennioniininiu Ppost 311.29 kw
3 [Sasmslnawdevesingy mw 7,050.57 LPM
il qmwgﬁmﬁaﬁ%?}umﬁﬁw TCHR 10.75 oC
5 qmwgﬁmﬁaﬁ%?}umaaﬂ TCHS 752 oC
6 qmwgﬁmﬁaﬁmaumuma%mLgﬁ’] TCDSIn 3194 oC
7 |mwAlanaelniin® CE 1.00 -
8 |muwAlavuinvianudu® CR 1.01 -
9 |muainsalumsvhanudureamesininby TRpost= (mw x (Tin - Tout) / 50.4 450.71 TR
10 ﬁwé’qlw%La?i'wé’w%uﬂ?qﬁamwmmgm P*post = Ppost x CE 309.79 kw
11 mmmmm‘lumﬁﬁwmm@wé’w%w?qﬁamwmmgw TR*post = TRpost x CR 45597 TR
12 ﬁiai’mﬁsiaéfuﬁ'}ﬂfnm?luwé’w%uﬂﬁﬁaﬂ'rwmmg’m ChPpost = P*post / TR*post 0.68 kW/TR
13 |[§ruudlusildauly 1 9 H 3,285.00 h/y
14 |sgaumslindanundeafuls Fpost = ChPpost x TR*post x H 1,017,657.46 kWh/y
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A FLUs ﬁuwaﬁayja ARTIVIN e
AANEIIsalunseuBuNTigIY TR*base = TR*pre #39 TR*post 350.29 TR
2 |AnEsnuiiisduann Approach temperature %CA = 1.5 x ((CApre-CApost)/2) 6.60 %
3 |Awdsnulwihilinsdgu Ebase = ChPpre x TR*base x (1-%CA) x 965,663.48 kKWh/year
2 |Fwdanulyiinild “nds Uudge Epost = ChPpost x TR*base x H 781,791.14 kWh/year
3 |ndsnufivsendale Saving = Ebase - Epost 183,872.34 kWh/year
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Foadinyuosmasuuinngsilng : ssuulaleuthiintnaunueas (Ozone System for
Condenser Water Treatment)
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AU

(ECONOWATT : High Efficiency Ozone System for

Condenser Water Treatment)
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AnANUAYIANTIM:

svulelou fdndseneuiidndy 3 do fe dafinils fe ssuuwdovennie wmihieSeuetnne
uFmdefeeendwuianisnaniielalay daufldes fe 1adeanEaleley vinihiwaaue nrufoadefing
sandadliiuinalaleu wazdrudian Ao svuunasfelaleudiod viwihiigaihainuafiad (Cooling Tower)
wnaufuielelsusazaesh uailelusdadumeiinh

sruuranlalau Usznaulldne 67 Lﬂéﬂdwﬁmiﬂ“ﬁuﬁﬂ“ﬂﬂaﬂuUUIﬂHlﬁwaﬂﬂwaﬁIﬂIﬁﬂuﬁL'ﬂ‘uLL'U‘UIF]Ii
w1 #av7199 (Corona Discharge) dvsvusarudaunielumasnnaniolay fethuareima ilenunugamai
msldnuresimaanliliguivly WldnanUinuialolouldnd

sruumssnene Wunsihien Oxygen Concentration Miansardafwoendiauiinrududy
WINNT 80% iiowfiuyszavaatw Tuntsnanfingleley

szvunanfalelsuAui uuuy Dynamic Mixing Method #1a1udvegunsal Ozone Mixing
Pump Fsgnesnuuudmiudisielelsulasiaws Sussavsnmlumssaufelelsufudunnnh 80% Saili
ﬁwTaIfuummmazamag‘luﬁw‘lﬁmnﬂdmuu Static Mixing Method fignsannissaaunsalluszuu Dynamic
Mixing 1lgufiu Static Mixing (Conventional Mixing)

‘s::‘u‘uT,aT,wUﬂ3xﬁw%mwzjaLﬁaﬂﬁﬁwﬂﬂfﬂﬂaumuma% lasumsfigatannsuimuIng s unaumy
waroyindndson uarglivedluudriaunsmilulilussuvie ftamasldaiediseaninim awnsoan
mmamﬁawmwﬁﬂwﬁq wazh essnansalasiunisfenznsulunewmusaiiasSnwan e lumeis
iuldmasman uenniaudeuuadide (Legionella Bacteria) iliaAnlsamadumeladeunduld 100%

szuvlaloulsy ﬁwﬁmwauwamsmumumaumuwai Lsigeamsanseiidvadutiuarlsifaans
anfnalilinh lumamﬁswuwmaau (Softener) ¥lwuszninAatlddnsuazannisdandrzuduagann aunse
Tibussuniumefindu (Cooling Tower) 1élaunss

3suuiaiquizﬁwﬁquuﬁ'amsﬂwﬁmﬁ"maumumai azlivinliAaluloau (Bio-film) dwdu
mmaﬂuaﬂmznﬁﬂ,uﬂaﬂaumuwaﬂmuw%ﬂmmnﬁmaﬂqmmﬁ Condenser Approach Temperature laiifiu 2
sarsulaus 9nAEudy Sailieseinindy Chiller) ﬂqﬂ‘11J'§zﬁﬂf|§mwﬁﬁa§l:maammm

AAMENBEANIY

1 wAnAesendauidedudennnit 80%

2. seuvlalautdmbuuy Closed Loop anymameniieleluadiuiiléinnis so%

3. swudlelsubussnuitivssavsamgslumssindelsn (Legonella Bacteria) fagfluvi fvilviialsn

madumneladeumduls 100%
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GEMERAL SPECIFICATION
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41690119 Ozone U16m9n119 Ozone

- Wuamu 2,850,000 U

AU 2.31 T

Wuamu 1,979,500 um

AU 1.7 U

oJ)
DD

159ane1IU1as1Y

U1m9119 Ozone

U1m3N19 Ozone
' Wuamu 2,400,000 U
AUNU 1.6 U AU 1.9 T
15aWgIUIATIUITUR

Wuamu 8,150,000 U
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Ozone Generator

15aWENUIAANNNTLEUN Cooling Tower VSD
N1IRIN YK
L‘ﬁuamu Inv Taysannsdasasnen | 4,650,000 B
dardudsendgasinwasnuwinle | Bsave Esx C 1,534,144 Bly
TTHEIMAUNL PB Inv/B,, 3.03 y
NULLY ESCO Inv Esco Inv X Interest 6,510,000 B
oW 60 LA Inv Esco | Inv Esco /60 Month| 108,500 | B/Month




ECONOWATT
.4 1 |
dszdaunisadnan 25 U Stalisered

v e hisierssl  BINATAMAGUTIIRAINE  Tharmengy

EANK OF THARAND ORI EIHED

At S e = i . F i
a3z oyAnE A T WEH] visniwadundnl ngnwmmwidiad d1ia
NS IOWENITY IBAM| Banghak sl Asged Management Go., L.

#British ©pepgico NEC @ domn
soagee(C) QW Nt -com

r:.mm-' “L;.g; ﬁ S‘CG
Ble B3¢0 A DM ARK

Em Lotus O e f!: SANKC GOSH

B ] s e ¢ ($> 1950500




