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> 51'111"]140%’12’361‘%1&511 (Lower first cost)

> %’unu‘tum&ﬁn 1lunn9sin (Lower operating cost)
> Jfu1lgeAuguauna (Enhanced comfort)

> ﬂ?uﬂngaﬂﬁ:wuﬁaaLﬁmq (Enhanced acoustics)
> \flulssleaninalinueenans, Faansiilinuuas

Q‘LILWJ'W (Benefits to building owners, consultants

and contractors)
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Power Consumption

Tons = Gpm AT
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@:Lﬁuiﬁmﬂ%wﬁwu (Power consumption) 9

HAIN GPM (Flow rate) fiAa Pump 1ed a9y
chiller TTUAZALIUR99TY GPM uaz AT
Note : GPM = 8m51N17 awadtfuany evapora-

tor U chiller
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AT = gumgiluanansznaiidauazannsn

evaporator

VANNIS

O dn3nTInas Low flow (pumping less
water) ﬁﬂﬁﬁunuwﬁqmuﬁi’w (Low energy cost) LWTIS
Head Ul Flow Titiaendn wazandunuiusiu Reduced
first cost) Lﬁﬂd’%’miﬁ Pump, Pipe uwazauim Valve
Wanas
snsruviindulaeia iz 14

AT = 10°F w98 5.5°C

GPM (Flow rate) = 2.4 GPM/ton ¥38
0.15 L/S/ton

Hlaeuilu Low flow chilled water Tmeildf

AT = 15°% %7n 8.3°C

GPM (Flow rate) = 1.5 GPM/fon %38
0.1 L/S/ton

andufFauiiauguansznume Cooling coil,
Chilled water pump, Chiller (Chilled water side),
System power, Cooling tower, Condenser water

pump, Chiller (Condensing water side), System power

(CW & CHW)




Cooling Coil Performance

Condenser Water Pump Elﬂﬁ’J’r]Ei‘N Chiller A11A 1000 AU

Chilled Water Pump 8N#98814 Chiller 4U1A 1000 AL

Conventional Low Flow Conventional Low Flow
TMBH (K\W) 476.5(139) A75.6 (139) Flow rate 3000 GPM (189 L/S)| 2000 GPM (126 L/S)
EWT 440F (6.6°C) AoF (6°C) Pump head 60 feet (18.2 M) 32 feet (9.7 M)
WTR 100F (5.5°C) 15.10F (8.4°C) Fump efficieney: (0% o
GPM 95.3 (6 L/S) 63.0 (4 L/S) higio) elieishey | 8% 2ok
Pump power 45 KW 16 KW

Conventional Low Flow
Flow rate 2400 GPM (151 L/S) | 1600 GPM (101 L/S)
Pump head 110 feet (33.5 M) 49 feet (145 M)
Pump efficiency | 80% 80%
Motor efficiency | 95% 5%
Pump power |65 KW 19 KW

Chiller 8NFAI0EN9 Chiller AUIA 1000 HL

Conventional Low Flow
LWT 440F (6.6°C) 410F (5°C)
Chiller power | 580 KW 613 KW

Systern Power #N@28ENY Chiller 4unA 1000 61U

Conventional Low Flow Savings
Chiller 580 613 +33 KW
CHW pump 65 19 -46 KW
Total 645 632 -13 KW (-2%)

Cooling Tower &NAIENY Chiller A4UNA 1000 Fiu

Conventional Low Flow Low Flow

95/85/780F 98/83/780F 100/85/780F

(35/29.5/25.50C) | (36.7/28.3/25.50C) | (37.7/29.5/25.50C

3000 GPM 2000 GPM 2000 GPM
189 L/S) 120 L/S) (120 L/S)
10oF (5.5°C) 150F (8.3°C) 150F(8.3°C)
Range Range Range

70F (3.9°C) 50F (2.8°C) 7of (3.9°C)
Approach Approach Approach
60 HP 60 HP 40 HP

48 KW 48 KW 32 KW

Chiller (ﬁﬁu Condensing water side) BNAIDEN

Chiller 447 1000 ALl

Conventional Low Flow

LCWT 950F (35°C) 980F (36.7°C)

Chiller power 613 KW 640 KW

Systern Power (CHW & CW) gnfIae19IUI A

1000 AU

Conventional | Low Flow | Savings
Chiller 580 640 +60 KW
CHW pump 65 19 -6 KW
CW pump 45 16 -29 KW
Cooling tower 48 48 same
Total 738 723 15 KW (2%,
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4 199211 De coupled system LIlu Central chilled
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water plant 14 AHU luumazdil $90%9 VAV boxes

WA Direct digital controls (DDC controls)

Chiller efficiency

0.623 KW/ton

0.706 KW/ton

o &
wFaueuaIAgi
Conventional Low Flow
Design Design
2 Chillers 800 tons each 800 tons each
Chiled water | 10°FAT 15°FAT Of f ce BUI/dlﬂg n Talpel
(6.5°C) (8.3°C) o i
Condenser 9°FAT 15.3°FAT .
water (50C) (8.50C) § .
i
i =
Chilled water 2.4 GPM/ton 1.6 GPM/ton [ !
flow (0.15 L/s/ton) (0.1 L/S/ton)
Condenser 3.2 GPM/ton 1.9 GPM/ton 4 & H
o o BE
water flow (0.2 L/S/ton) (0.12 L/S/ton) i @5
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10°F(5.5"CYAT Conventional 15 'F(8.3 'C)AT Earthwise
Pipe size Length Roof Pipe size Length

(in) (mm) (feet) (M) ’?O (in) (mm) (feet) (M)
3 75 623 190 _ 129 3 75 623 19
4 100 23 7 4 100 46 14
5 125 23 7 o 5 125 69 21
6 150 69 21 1 6 150 69 21
8 200 178 54 8 200 483 147
10 250 598_ 147 _1 G 10 250 360 110
12 300 301 92 12 300 162 49
14 350 152 46 _ | B
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Component | 100F(5.5°C)AT | 150F(8.3°CYAT | Variance
Pipe & fitting| 1.351,935 1,063,584 288,351
Valves & 1,823,855 1,149,708 674,147
others

Insulation 268,260 343,010 (74,750)
Labour 603,900 498,330 106,570
Pumps 938,717 566,451 382,266
Chillers no cost difference

Electrical no cost difference

Total saving US$ 43,000 or NT 1,375,584

ol first cost NUTzudinlALNT high efficiency

chiller 791 0.706 KW/ton U4 0.664 KW/ton A2

yinlvlszuiin operating cost 7.2%

Energy Analysis

Decoupled System with Standard Efficiency Chiller

2,000,000 |

kWh

1,712,662

1,662,949

(=]

1,000,000

Energy Analysis

10°F (5.5C) 15°F(8.3C)
System AT

Decoupled System with High Efficiency Chiller

2,000,000 ]

1,589,633

£
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1,000,000 |

109F ( 5.5 Q)

15 9F (8.3 Q)

System AT

7.2 %
savings
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> m"uﬂu%umnﬁﬁ:ﬂﬂ’iﬁ (Lower first costs)

> funulunisdn unnsfisinndn (Lower oper-
ating costs)

> ?:UUﬂ?ﬁuLguﬁﬂMU“?ﬂI (Enhanced comfort)

> ?:uuﬂadﬁulﬁﬂqﬁamg‘mﬁ (Enhanced acous-
fics)

> A green system
Usslganinnadinudaansiinum

> sruuALenE1aaniiall Differentiation)

> Lﬁu@mﬁﬂﬁ?:uu (Adding value)

> anaINITRanLul (Smaller components
save design time)

> flumadentviluniseanuuuiaanmis vl
wazanAnaiTlnsn Iunsegudn

(Alternative design process for new & existing
bui[dings)
dszloninnaanugiuman

> T:UUﬁLLmﬂﬁﬁd@ﬁﬂﬁﬁiﬂ (Differentiation)

- Lﬁuﬂmﬁiﬂﬁi:uu (Adding value)

> aanaiuazAtldanalunnafings smaller
components save cost and installation time)

> nanslanfFeuaus (Competitive advan-
tage)
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