pna1sUsERUMITNU
599

A5EUIUNTHA BT
ﬂJﬂﬂaaﬂﬂnm@iﬁwﬂﬂﬂﬂLL‘]J‘]JﬁLﬂiEJ

YITANDU 9109




MUY

A
19303
1T
1. DILUVIUNTHADIYU

A 7
2. ﬂizmmlmﬂamm’mas

Jq 9 o 3
3. myszgndlyszuuaiunuluvormanuey

9 3
(%] a

4 a J a\ J
4. 152 Tg¥1NMIAAAIRRAINIINDT TV auuuatse

U

/2

12
13



nszuaumsvasdu (Process cooling)
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nszuumsvaedu (Process cooling)
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1. Open circuit cooling tower

2. Closed circuit cooling tower
2.1 Water shower type
2.2 Water spray type
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Open circuit cooling tower
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Cooling fan
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Inlet fluid
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Outlet fluid
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Heat Transfer Coefficient Required
Heat Transfers Area

Kw/m?2 2ce Kw/m?2 3ce Kw/m?2 3.5ce

Scale 0 mm.

Scale 0.9 mm.

Scale Thickness (mm.) Fouling Factor (ff)

Tube Cross Section

0 Clean Tube
0.0005

0.001

0.002

gale Thickness . 0.003

Source: Carrier Handbook Chapter 1. Water Conditioning General
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Open circuit cooling tower
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UL UATURII un/ 1 - 1n/kW.h -
i/l T kW.h/1l /1l

nnq 1,000 TR 100,000 17 1,700,000 190,000 4 760,000

= CO, footprint 155 duAl

CO, footprint rating

/0 1. Electrical = 0.55 kgCO2/kW.h

4 2. Water =0.51kgC0O2/m3
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Closed circuit cooling tower (Water shower type)
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Closed circuit cooling tower
(Water spray type with high heat transfer cell)
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6.
7.

Criteria

. Maintain proper cooling performance over many years of service

. Low water consumption
. Light weight and environmentally friendly material
. Durability and Longevity

. Ease of maintenance/ service. Minimal down time

Low fan power consumption (low restriction cooling element)

Low water pump power consumption (low internal restriction of

cooling element)

8.
Suitable for food or drug industries requiring HACCP, ISO 14000/22000

NO concerns on bacteria, bio-fungus, and legionnaires disease.

Open type

Closed,
Water shower

type

Closed,
Water spray

type

(@)
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1. Fan speed control

2. Water spray rate control

3. Remote Monitoring & Early Fault Diagnostics
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megalasams 1 : milsulgeginsaiszuieanwieudmiume brazing furnace

Open circuit cooling tower Closed circuit cooling tower

I, 125TR +50 TR (Water spray with high heat transfer cell)
-



PROCESS COOLING Furnace P.4 @RC

15,4,20

WASI1 IS (01'20)
since'05-14 On-Demand
Item Subject Units CT150 TR LTA 212
CT125TR + CT25TR] WD (280Day) HD (85Day)
A Electrical power consumtion kW.h/d 439 182 154
kW.h/y 160,235 50,960 13,090
B Electrical cost WD + HD THB/y 640,940 203,540 256200 22,360
C CO; footprint from electrical Ton/y 88 35
D Water consumption m3/y 6,044 840
E Water cost THB/y 96,402 13,398
F CO, footprint from water Ton/y 4 0.6
G Chemical cost THB/y 109,365 -
H Maintenance cost THB/y 14,592 -
I Total operating cost (B+E+G+H) THB/y 861,299 269,598
J Cooling water temp c° 28-31 30-34 D
K* Temp of work out of chamber - High X Good O
PAYBACK & IRR
Item Subject CT 150TR MAC-LTA212
L System cost 117,000 844,000
M System cost different - 727,000
N Saving - 591,701
0 Payback period (Year) - 1.4
P IRR (%) - 64%

Remarks: dan1slaianu 244 1ue/5u 3655u/3l
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2. lifing lnsvisons ﬂﬁuﬁﬂﬂiﬂmaﬂmu Heat exchanger vounsessnsihliszuennudon
latilszansnmgaazasi

3. szuuiasessns lufidamminiugamgiigs Wid downtime, s Alarm
4. Tawazanuweewlums maintenance szuunseanns uaz szuu cooling fesun

5.5 ‘umﬂi’eN%ﬂi"l,mam@amiﬂ@ﬂiaumm shell & tube ATyt Feezin g
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6. lidosadugusnismitefuthmin wet weight gauwu cooling tower ity

7. amwnadendgzeia aamsiaseny CO2 qeandesain 1ISO 14000
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Open circuit cooling tower Closed circuit cooling tower
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Closed circuit cooling tower
350 Ton x 1 (Water spray with high heat transfer cell)



d " gﬁ A Il a J
sz Temininmaaadananamines ssuvlauuuanlss

Process cycle time per shot for plastic injection machine
Open type cooling tower vs closed water spray type

200
180
160
140

120
M Open type

I I I I | | | I W Closed water spray type

model A model B modelC modelD modelE model F

Cycle time per shot (Sec.)
VN A O 0 O
(@) (@) (@] o (@]

o

Cycle time 2av product a‘mmsaoamwmamn 550 ton ti3autviausening

p mmmﬂaaomanasswumﬂﬂ Au ﬂaa\')‘l/l']')Lﬁaiiuﬂﬂﬂﬂllﬂﬂﬂlﬂiﬂ

[ Cycle time anad 6% — 28%
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