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Micro-Nice® D-5
Water Additive
Prevent Scale Forming & Descale
(Cooling & Boiler)
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Cancer in Industry
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EFFECT OF SCALE ON HEAT TRANSFER

CaCOg3 Scale Heat Transfer Percent Loss

Thickness Coefficient of
(mm) (BTU/ft2/°F) Heat Transfer
0 92.77 0
0.3 73.68 21%
0.6 61.12 34%
0.9 52.20 44%
1.2 45.60 56%
1.6 39.52 57%

Source : Phillip Kotz
"Clean System Approach to Air Conditioning"
Heating Piping Air Conditioning Apr 1986
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Comparison Technology

Chemical & Physical (Micronice°D-5)
Treatment
in
Cooling Tower
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Cooling Tower
Chemical Treatment / Micro-Nice® D-5

/ Q
Cooling Water == . Cooling Water :
‘% E—
(Softener / RO) Tap, Condensate RO, etc.
o — e
Monitor Water Parameter
- pH, Conduct mean “Efficiency”
TDS, Alkaline
Hardness, etc. LSI > +2.5 @ Start
- LSI + Scale
- Corrosion BI d More Cycle of
Cycle of Shel Chhadg Concentration
Conc(e3r12r)at|on Need
(Conduct Control) Treatment A[

o I1in ldnnaatnin arunsaladsv wtl—or_ ‘
i1 Conduct uar Hardness &4 &t

o« JauritN15IUENIVDINASIILIN RN WS UU
e fiNARNzASUIANTIIAALA Sz U

¢34 uae YovAuanu Tuszuy

efogUsuUsanntn Wi 1 ( Soft /
RO)

foumuANin Tifinatnwinasnnan

wiatloudunsiAnnznsit iso ails( LSI)

laons *aA LA YJouAau N1siAa Bio-film

Blow down siaantian eSafe & Save ( Both Energy & Water

o1NLAA 2 A4 3 Biia ( JovAn aiznsik

oz lAs Aflu ) TeChnOQr‘een
‘Undwvinanuazaanznsilagldnsn Micronice Group [y
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Water cycle of Cooling Tower

Chemical M\i\c‘(onice@’ D— >

Ua/anns
Bleed Off

Cooling Tower
- ondenser

Iunznou /
CIHE
22NANNFTUL
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Scale Prevention ( Re5|st to hlghly conduectivity : x50

Biodegradable Micro-Nice®D-5

(Physical Treatment)

| Reduce Surface Tension / Be- bondmg) \

P
— -

j@fﬁ1ﬁ"laiﬁmﬂ-%“uﬂimmn1wvlﬁ 1159

Thihaatnwsing ldiuin@oivndaud uararunsalaiing Blow down runguignsiuniva

Tﬂﬂﬂ'\'iN'\Hﬂ‘iE)\iVl'i'\ﬂ )

Scale Removed (findnnznsiuanTus:uy Tinansonannnisidafinnis Tuasuszunaanusou Tu

viorinwosszuu TuviaCondenser T Plate H/E

Clean & Anti-Corrosion ( AndnaiiuviiAandunarluszuy nasannduaztlosduun iiaaaiinli )

Safe ( UaoaanusioUuHucian Las A9nadau ) ( Phosphate free )

( Green Cooling Process )
Save ( 111 : ann1sBlow down/ Recycle : + anNaINK )
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Scale

Evaporative

~ Condenser
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Scale in Cooling Tower

- M2008/04/97

27 S w !
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Scale Formation
2 Reactions Occurs in WATER

Q

e 1.Chemical Reaction —ei

10

—

Ca(HCO;), mmmmbdfO; + CO, +H,0

e 2.Biological Reaction

Microorganism Bio-film or §gum

ﬁ

Scale l
( Calcium carbonate cWstal )
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Item

Concepte

Additionale
equipmente

Working
process

roblems withe
systems

User ande
environmente

ole to solvinge
the scale
problem

Using inorganic or organic acid to do

chemical reaction scale to move it out.

( Plus Copolymer)

The big cleaning a remaining scale will

process once a year by using hazard
strong acid ( Hydrochloric acid ).

Install automatic chemical

feeding

Need to install the water

softener machine (softener).

Install automatic control detect
conductivity in water for blow down

Need to blown down amount of water e

and refill in the new water all the times

(for control the water parameter not
to be over the limit.)

Corrosion and always have to change
the spare parts
Need to added Anti corrosion

Danger for users.
The blow down water need to treat

before drain out the factory or building

There are many kind of chemicals for

treated many type of scale. ( Chemical

Reaction)
The result depends on how many
chemical are ticed bv the | S| etec

Magnetic/ Electrostatic

Creating the magnetic to
reduce the water physical

reaction (decrease 10-12%).
Electrostatic by

providing electric probe

into the system to catch scale.

Install magnetic generator or
electric probe to catch scale.
Must reduce the

hardness of water

(using softener).

Have to use electricity all
the time.

Need blow down amount
of water and refill in new
water all the times

( Same Chemical treatment )

Corrosive ( water)
Need to use Anti corrosion

N/A

O-zone

¢ Kill the bacteria to reduce bio film e¢Reduce surface tension let scale free from

that could help preventing scale
forming (Indirect way).

( same chemical treatment )

Install O-Zone machine.
Need to install water

softener.

Some where need install

cooling systems for O-Zone

itself
( Ozone unstable @ Temp.
above 43 degree C)

Have to use electricity all the

time.

Need blow down amount of
water and refill in new water

all the time

Very Corrosive

Need to use Anti corrosion

N/A

adhesive

eClean bio film to prevent the growth of
bacteria that could help preventing scale.
(Phytochemical, Physical Reaction etc. )

¢ No need to install any additional
equipment. ( Softener / RO)

e All type of Clear water can use in
cooling system .
( Tap water, Condensate water from RO
, treated water from waste water
treatment plant)

e Dosing in batch to the system

No need to blown down
water and can be recycle
by simple filtration that
could save a high quality
of water.

Non corrosion
Rust inhibitor ( No need to use Anti
corrosion )

Safe for User and environment. Able
to be biodegrade.

Able to solved the scale problem in
both new scale forming prevention
& removed old scale effertively
Save cost.



MagHEtiC SyStem “( Physical Reaction )

o FIWAHIUUMEN AUAN ANsarany nuans? iinluszuu
Cooling Tower Ex. Ca** €05 —CaCoO,

° i Y P o/ °
o IRrinmuauAan NG laodsudssnarninwadiinlng

Softener or RO water &1 vinnssavaastnwiinos Tuszuu
Tmen1s Blow down ( Set Conductivity <3000 1 S )

o ANASHN BT 1AS AT ANSAUATLN
e LSl Tixdimn Tnd 0
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Ozone ( Indirect action )

o WullosAunisiinarnsunedon laugnissia?
Lﬁaqﬁumﬁﬁﬁﬁa‘lﬁ’rﬁmﬁio-ﬁlm"( 120N )

e mMuANAATWIIUN KA Taudsudssinatnnos
U [

( Softener or RO water ) 1L&1 vinAnssheAsLA LN
ﬁagjﬁluszuu Tﬂﬂﬂ'\‘i Blow down ( Set Conductivity <3000 1 S)

: oA Va3I0zone Ao aaunndl 7iaafin 43°C Ozone s
AanusHnue Wanusavinanuls :
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Chemical Treatment

1. S5 danegindansusynaulatenaczvin lkiAns
frNS LANWANS AR TEANTIRHVINUQASDINNNIAN
wali TiiAnnznsis

2. npuquﬂmn'\wsuaqﬁﬂﬁﬁ TnoUsulsenatannadiin
NCH

( Softener or RO water ) 1an vinAssnIALANLINADE
1u$$UU Tmeﬂ'ﬁ Blow down ( Set Conductivity <3000 1 S )

1. 1ANaN5200 62 las LAy dsAuaiiy
2. LSl TiAdaen Tna o
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Chemical Treatment

Inhibit Calcium carbonate Aggregation g

T s——

0, + CO, +H,0

Chemi ( Toxic to environment, worker)

More sotwble salt + H,0 + etc.

;l (Suspension Solid/TDS )
(Increase [C] of Tot¥ Di ' )

TSD accumulate a higher concentration depend on Time and have a changeto  Saturated and precipitate ( Scale formation )

( This is a reason why they are need Bleed off / Blow down )
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UAASu ATy W [8tlasfunznsi

‘ ;. —— New substance =C

CaCO; + 2HCI gy CACl, + H,0 + CO,
CaCO; + H,S0, ——)p C3,90, + H,0 + CO,

= IAHMNZN3
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Langelier Saturation Index
“ LSI

— Calculatlon by usmg
TDS ( Total dissolve Solid ) -

Temp. of water

Calcium hardness

Alkalinity

pH of water

Indication ( Prediction ) condition of Cooling Tower

4.5 —0 — +4.5
Corrosion Scaling
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%
Water balance

https://www.lenntech.com/calculators/lang
elier/index/langelier.htm
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https://www.lenntech.com/calculators/langelier/index/langelier.htm
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Free form

I

Scale from CaCO,

M + +

Free form  CaCO;

+ +

o°.v

M

M = Biodegradable Micro-Nice"® D-5 Technogreen
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AN3YiNN U9 Micro-Nice® D-5

How I\7I‘icrbéNice® D-5 works ?

\\

>

\"

Pl
— e

Micro-Nice® D-5 vinnuaginasioiiloavin I
m:ﬂﬁuﬁamaaﬂmﬂﬁumLLa:‘i”JaqﬁumﬁLﬁm
mznsulvid.

e

Micro-Nice® D-5 works consistently to
remove scale from the surface while
preventing the formation of new scale by
cleaning scum from the surface.

Wb \Hon
Micro-Nice® D-5
Surface Scum
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AztAnviadlal D-5
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Naufaniaile D-5
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aizAnviadlal D-5
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Micro-Nice D-5

Prevent & Dissolve scale i

Evaporative Condens
B\

-
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Case to show prevention

45000 .
40000 .
35000 -
30000 .
25000 .
20000 -
15000 .
10000 .
5000 -

Conductivity & TDS
32450
e nductivity (Micromhos/cm)
@l TDS (mg/l Na Cl)
17848
Week 1 Week 3 Week 5 Week 7 Week 9 Week 11




gsuUmanisnaaassiaddeani

Job - Carrefour / ax1GaL s
Week ST (11 wea. 49)

gnLansTuuSoftener

garanudan Chemical

ginLan Automatic Bleed off
ViawWas e asenes Aauriiu D5

— d 0 . L4 @
LEs DA avnadwisgudasdaz 172 89
FIIAFAUIA WAL TUADULEAN

® gpH ® 3576
® Conductivity ® 1111
® Total Dissolved Solids ® (11
® [angelier'sindex ® 14

® onuniiwtinile condenser ® 357 .2-87.4 oC adluinauad

® anuunivioanile condenser ® 55 7-96.7 oC adiuinauad

® arwsiudngaile chiller ® 58 Psi goninvnauwad (54 Psi)

® mrusiudaande chiller ® 50.1 Psi ganinvnsuad (45 Psi)

® Apporach temp ® Chol1=33 Cho2=27 h

o it e Technogreen
® Current ® 550

Micronice Group [y
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asilanisnaaassiadileai

Job s Carrefour / 91891430
Week -3 (25 w.a. 49)

LB Micro Nice D5 20 &ss
= P> R =3
AnznauSuannate basin Aty
= . . = =

pzAauanPa s i azuazlhidniu
Faraaseuwuanezlas S

e o J
1R ASE ALY IS UUUEZa R DU
Stainer Laznaulsan

S =4 -

fzAautsalIuEIuazldendbasin

7.35 agdluwnausi
= = [ o
974 tWuannLsiuLanud agl
536 s aALEL and g
= = 3 o
3.89 wWutuwlauay

@ pH
Conductivity
Total Dissolved Solids

Langelier's Index

® nusniiwtingle condenser ® 35389 “Cadiuinsusd
® anuuniviaanéls condenser ® 93-96 aglurnsusi
® aowsiuddngle chiller ® 32-36 Psi tvinBuidmian
® mrwsiunaands chiller ® 24-26 Psi (tvllauidiy)
® Approach temp ® 1131 18.00u. Ch02 2.4 uay ch03 2.4 iuduiamiaa
® ‘oltage ® 380
® Current ® 200
g Seznousnfdvunniiu AazzareduszlasESudauds Stainer SnznausailBaagdng

Log Sheet dné waudasag

Technogreen
Micronice Group
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Job c Carrefour / ax1gaL3s0
Week ©5 (B #.4. 49)

dnandsauazfiaznouiadu
Wasuluazas
frznawiundssuuaunianszanadn
aensTanudnaza iy

pz'lasdau druazvasaandng
‘Lifieznautiaf Stainer

® GpH ® 536 wnduidndan

® Conductivity ® 22070 Lﬁufﬁuu’lmﬁaoa’mmzﬂ%"uﬁamaaﬂu’l
® Total Dissolved Solids ® 12139 inTusnnaiu

® | angelier'slndex ® 256

® nuuniwtingle condenser ® 35 “Cadiuinausd

® onuvnivniaanéle condenser ® 52 1-93.8 aglutnsusi

® s ndiaéle chiller ® 34 Psi amasanian

® awsudnaanids chiller ® 23-24 Psi tvinudin

® Approach temp ® Ch0l=54ch02=43

® ‘oltage ® 330

® Current ® 900 Jnd(arneSusau)
aq1l Cdasiuazandsaundu exles Sudaudanazuasaanlsdng Stainerazans

#1log Sheet adluwnauaidnd

Technogreen
Micronice Group
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agsideanisnaaassisidilani

Job - Carrefour { ax1GaL 51
Week C 7 (22 5.4, 49)

drandsnuazfiaznausunndu
Hangluazas
asuezleasuasraandng
pzAsuexd Louver vasaansn
ARznauluIffuaune
Stainer azans

#1pH

Conductivity

Total Dissolved Solids
Langelier's Index

= =3 o | e

851 winduannddaniag wanday

= =3 =l ar
32450 WYY L LaIIINRTAS U AA Raandn

= & - ol
17848 wuduannadedin &

id

218 asmasannddsa1iin 5

® nuiniiwtingle condenser
® ammnﬁ*ifﬁaaﬂé‘io condenser
® cnusiudntaile chiller

® i wsiuviaanile chiller

® Approach temp

® ‘oltage

® Current

86 .8 "Cadluinausd

95 .1 °C adluinausd

34-36 Psi guainid@niag
24-25 Psi guainvd@ndag
Ch01 = 4.6 Ch02 = 4.0 apaJlaniay
380

850 anav

3 . . d’ d o 3 = 3 . - g
aigl - @1 Conductivity g9y il asannfiszndunas aanuiues anmaniisiteaagiunausidnd

Technogreen
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gsileianisnaaavssiadiilanii

Job c Carrefour §/ axu89L997
9 (6 n.a.49)

Week

dnandsnunn
FEAOU s ARSI LNATY

FHTAOU T AR UA UL AT AMDLAUE 1
asusles Suvaraanannfla
Wasrun sinaanwuinszn auaun
Whulaau

Sanada

® &pH

® Conductivity

® Total Dissolved Solids
® |[angelier'sindex

795 adluwnausidni
= & ar . . =
39300 wWuTU AIzATUAaRsaandIaLnasEiati aa
= = - ol
21615 Wwnduanadenian 7
2.05 asnasanaddevifdaviamiag

ausnudnile condenser
asnsuaanily condenser

asiud gl chiller
aassiudaandls chiller
® Approach temp

® ‘oltage

® Current

00 00
D .o

89 .5 "Cadluinsuad
98 6 °C aglutnsusi
32-36 Psi vmdndan
24 Psi t3Léial

Ch02 = 6.7 Ch03 = 6.6 Wi udu
380

950

. . - d o . - = .
- #in Conductivity wazr TDS @9 wasanasnzasuazatgaansyn PH adluinaad aonnanilenas

. - L o c‘ d . L4
adlurnasinazls vinasaweafdsnazid [auanadn

Technogreen
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gsiuanisnaanassisdilani
Job - Carrefour / ax1gaL 57

Week 11 (20 n.=. 49)

® crnouSundunnandnmge
® FmznauTuluaiuin

® ¥Harasazam

® EAsEANLUNREaR

® Hudsnemanying

8.51 wWisndu

32450 asanddawinau
17848 asanddsniriau
218 Winduwdniay

® & pH

® Conductivity

® Total Dissolved Solids
® |angelier'sIndex

® aunfidwtingle condenser ® 54 8-85 1 “Cadluwnsusi(sindngis)
® nuuniutoanily condenser ® 51992 1 °C adluinsusdi(drnindu)
® wsiudwtdnile chiller ® 34-36 Psi asainfandndan

® muwsiuvnaandy chiller ® 24 Psi e

® Approach temp ® Ch02=5.2 Ch03 = 4.8 anay

® ‘oltage ® 330

® Current ® 500 asnag

Technogreen
Micronice Group
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TDS 611 12,139 17,848 21,645
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Weter analysis frorr) CJJJJrJg tower |
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Wall’s

Water Parameter Wall’s

4000

3500 - A
3000 - \ / \

2500 - \ / A \ /\ : igZdUC“VitV
2000 E— \V/ /\\ / \ Tot. Hardness
1500 - \ / \\//\\ Chloride
1000 - v \/ \\ = Total Iron

>00 \\\

H

s| s| 8 |8
o o

S~ S~ S~ S~
— i AN N
—i i i i
S~ ~— ~— ~—
(Tp] (90 o LN
i o i N
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Chloride, Total Hardness

Chloride

Tot. Hardness

i%)green [@

-

eCtit

4 £0/s/t

4.4 |Total Hardness

LO/Y/v

3.4

L0/€/0¢

4.0

£0/2/0¢

3.8

LO/T/L

5.6

90/21/S¢

16

90/¢1/01

18

90/T1/€C

28

90/11/ST

16

90/0T/6

37

90/6/2t

19

90/S/0¢€

32

400

350

300

250

200

150

100

50

90/S/S¢




Result on Cooling tower

HAIAIITTAIN I NRULA LA ENRR U
Micro-Nice D-5 nn parameter agluincusi
Uni Dawinassnizulinasnnet Micro-Nice D-
5 wuadlusruuuds A1 parameter daulvnise

a' I J - » ¥ e ~ J [}

WnTu e InuAaius i dansnnegnelu
srULRaNNIINNTY um‘lﬁtﬁuﬁwm?puﬁﬁ'mun

qruuqﬁﬁﬁ‘mamﬁn cooling tower amasain
28,6812 7asaidus n1elu 2 deu

o o ol
uannnemwniulidafenznaulasunanasegn
Kughewscooling tower dsfigmilin

- ' o
AR ldaenarniunaz@eanyniiinizain

: - ) : . 0" -

HutiassuusenuuazdnUsnuiuar liazaiuitg
e ozl

Tinaazniulvdaulussuy

sundind  |initial w03 [t (3 [iewias  [ieing
pH 700 76 17 8.1 15 11 75
micromhos/¢
Conductivity <4000 964 1084 915 512 904 1424
m
08 mglas NaCl| <3000 549 617 521 291.84 515 811
M- mg/l as
<500 120 120 140 160 160 160
Alkalinity CaC0,
Total mg/l as
<800 245 219 45 187 211 170
Hardness CaCO,
Calcium mg/l as
<500 184 211 238 136 204 144
Hardness CaCO,
Chloride | mglasCl | <500 120 140 120 150 120 320
Sample o 3 p
latimznou |latimznow ln | lataznou la la
Condition
waler inlel temperature H 3 3 3 3 30
water outlet temperature 286 286 286 283 2 27




Mapping of Micro-Nice" Presentation

Food Industry
Household

Cooling Tower D-5
Wall's

Future Park

Vanachai

ThaiFilm

Chiller D-5 Chiller (Cool water) AIM
LLG D-5 (Cutting Fluid )
D-5 Energy Conservation
Boiler

Waste Water Treatment
Case Renewable Water
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e
n'ﬁsls?}’u'l Condensate 2245:uUU RO

AN ALSNIUNE R
Ice Cream Brand 2in{16

Tnavinnsusulseszuudu Closed System &
Maintenance free
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- Reducing water cool-off in
refrigeration system

When use Micro-Nice® D-5

Utility Team

Technogreen
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Cooling Tower
PHE

~——

S

e

~ ~ ~ ~ ~— ~
- - - - - -

Drain

M
M
M
M
N
M
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Reduce water disch\é?ée by 50 m?> per day

Cleaning Evaporative Condenser and Cooling Tower
Plate Heat Exchanger free of charge

Technogreen
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Evaporative Condenser: 12 m3
- 6 condensers
—> volume of each condenser: 2 m?

Cooling Tower Plate Heat Exchanger: 6 m3

Technogreen
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Evaporative Condenser: 12 m3
- 6 condensers
- volume of bleed off per condenser: 2 m3

Cooling Tower Plate Heat Exchanger: 10 m3

Total Bleed off: 22 m?> per day = 660 m> per month

Technogreen
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Evaporative Condenser: 30 m3
- 6 condensers
- volume required for each condenser: 5 m3

Cooling Tower Plate Heat Exchanger: 16 m3

Total: 46 m3 per month

Technogreen
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Concentrated water: 33 m3~

Total: 33 m® perday =2 990 m?3 per month

Technogreen
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Regenerate Resin: 10 times a month
Using 150 kg of every time

— 1500 kg/month
And 5 m> of water every time for regenerate

-> 50 m>/month

Technogreen
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Costs Comparison

Before Filters Installation

After Filterg.s Installation

Bleed off water—

—12,144 Baht

NaCl Regenerate

- 65,700 Baht

Water Regenerate

—> 13,200 Baht

Water Treatment

- 2,525,050 Baht
Concentrated RO Water
- 264,990 Baht

TOTAL: 3,038,494 BAHT/YR

176,660 Baht —
Cleaning Evaporative Condenser

Cleaning Sand & Carbon Filters >
2.860Baht

Water Treatment

- 35,750 Baht

Energy Recirculation

> 11,497.5 Baht
Water Regenerate Resin
- 6,600 Baht

Water Treatment

- 82,500 Baht

NaCl for Regenerate Resin
- 32,850 Baht

TOTAL: 172,057.5 BAHT/YR

Technogreen
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Bleed Off Water

Water Cleaning
Water Regenerate Resin
Concentrated RO Water

Total

~ 660 m°
46 m>
50 m>
990 m>

1,746 m>

Technogreen
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Bleed off water : 174,240 Baht/Year

g —

~ 660 m3/month X 22 Baht/Ar=se42 | months/year -
Cleaning Evaporative Condenser ; 12,144 Baht/Year
~ 46 m>/month x 22 Baht/m? x 12 months/year
NaCl Regenerate ; 65,700 Baht/Year
~ 1500 kg/month x 3.65 Baht/kg x 12 months/year
Water Regenerate : 13,200 Baht/Year
~ 50 m>/month x 22 Baht/m?> x 12 months/year
Water Treatment ; 2,525,050 Baht/Year
~ (8030 m>/year + 552 m3/year + 600 m3/year) x 275 Baht/m>
Concentrated RO Water 261,360 Baht/Year
~ 990 m>/month x 22 Baht/m3 x 12 months/year

— Total Cost = 3,038,494 Baht/Year

Technogreen
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Cost After Installation of Sand & Carbon

‘ Filters ’ |
Cleaning filters every fortmght using 5m°> : ‘. 2,860 Baht/Year
(5"m3/time=-22 Baht/m? x 26 tlmes/year) P
Water Treatment -35,750 Ba ht/Year

(5 m>/time x 275 Baht/m?> x 26 tlmes/year)

Energy recirculation :Evap. Con. & Cooling Tower PHE :11,497.5 Baht/
Year

(4.5 kW/day x 2.8 Baht/kW x (50 m3/day 20 m3/hour)x 365 days/year)

Water Regenerate Resm 6,600 Baht/Year (25
m>/month x 22 Baht/m3 x 12 months/year)

Water Treatment 82,500 Baht/Year

(25 m3/month x 275 Baht/m?> x 12 months/year)

NaCl for Regenerate Resin Softening Water : 32,850 Baht/Year

(750 kg/month x 23.65 Baht/kg x 12 months/year)

— Total Cost = 172,057.5 Baht/Year

Technogreen
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Annual Saving

&

Cost prior to Kaizen= 3,038,494 Béht/Year

Cost following Kaizen = 172,057.5 Baht/Year
Original Outlay - 50,000 Baht

Payback time = 0.21 months (6.3 days)

TOTAL SAVING = 2,866,436.5 Baht/Year
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Mapping of Micro-Nice" Presentation

Food Industry
Household

Cooling Tower D-5
Wall's

Future Park

Vanachai

ThaiFilm

Chiller D-5 Chiller (Cool water) AIM
LLG D-5 (Cutting Fluid )
D-5 Energy Conservation
Boiler

Waste Water Treatment
Case Renewable Water
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e Case Summarization |
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GENERAL DETAILS

Company’s name : Rangsit Plaza Co.Ltd. (Futerpark Rungsit
Departmentstore)

Description : Taking care of Cooling Tower and Chiller system

Type of Cooling Tower : Cross Flow

Structure of Cooling Tower : Wood

Unit of Cooling Tower : 3 (6 basins)

System Volume : 800 m3

Bleed off volume : 250 m3 / day

Input water source : Sanitary wastewater after passing Ultra filter

Micro-Nice’D-5 volume : 400 Liter / month

How to fill Micro-Nice’D-5 : Batch with 13.33 Liter / day



(BY ULTRA FILTRATION)
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BEFORE REHABILITATE

Muddy water in the basin {



BEFORE REHABILITATE
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THE 2N° MONTH SURROUNDINGS

A lot of Scale falling down in the basin



THE 2N° MONTH SURROUNDINGS
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THE 3R® MONTH SURROUNDINGS

A Huge of Scale from the bottom of the basin




THE 3*° MONTH SURROUNDINGS
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The filler are clean after 3 month used
( with out scale on filler )



THE 3"° MONTH SURROUNDINGS

Algae can be removed
very easily from the water tray



THE 4™ MONTH SURROUNDINGS




THE 4™ MONTH SURROUNDINGS

79



CONDENSER @ THE 4™ MONTH

Old ball technique stuck inside
the strainer of the condenser
can be cleaned out easily




CONDENSER @ THE 4™ MONTH

Surface of condenser which the scale
became soften and looked like mud



CONDENSER @ THE 4™ MONTH




CONDENSER @ THE 4™ MONTH

The scale in the tube condenser
became mud, can use low pressure
of water to clean.



BASIN CLEANING

Before

.- -




BASIN CLEANING

ing

Clean




BASIN CLEANING

After
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THE DIRT AND SCALE
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CASE SUMMARIZATION

Cooling Tower is working normally ...
No Scale and corrosion problem cause of no hazardous chemical

Safety for the user

No need to maintenance the condenser by chemical, just check and cleaning
by water

No need to blow down when the water parameters are too high.

Even though there is no traditional cleaning the condenser by chemical in
the planning period, the hi-site and approach temp are in the normal range.
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Mapping of Micro-Nice" Presentation

Food Industry
Household

Cooling Tower D-5
Wall's

Future Park

Vanachai

ThaiFilm

Chiller D-5 Chiller (Cool water) AIM
LLG D-5 (Cutting Fluid )
D-5 Energy Conservation
Boiler

Waste Water Treatment
Case Renewable Water
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BIODEGRADABLE —

ENVIRONMENTALLY FRIENDLY

Report 50 Days After Implement
Micronice® D-5
In
Cooling Tower
&
Return Residue FA in Waste Water
As
Make up water to Cooling Tower
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MICRO-NICE™
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Cooling Tower @ Vanachai
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WWT as a cooling water Project @ Vanachai
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uAdeyrnindovadswuifiaa Formalin Juidouluin
ﬁmﬁummmu (1Aw 1 ppm.) lasle nandausi Micro-
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Cooling Tower
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Start-up -

30th Jan 2013 with D- 5 20 Litres

: \
? "

e AddupD-5 20 theHo Basin of Cooling towe;asstart updosing
T

( Vol. of System approx. = 600 M3of water )

(And also in the Blow down Tank )

e Add up D-5 in the system daily
12.00 AM 6.65 Litres
17.00 PM 6.65 Litres

( Based on Data of make up 31 M3/ hr. )
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Diagram AsuAdeynin Formaldehyde Tuiiniia

| gl
Evap Loss21 m3 / hr = 504 m3/day | Nansduilon

—~—

— Formaldehyde
(Formic Acid)

Tap Water

Cooling Tower Micro-Nice”
31 m3/ hr Micro-Nice® D-5 Bio Separator
am Solid waste
# Monitor a1nn1sla Micronice
Bio-Separator A TuPhase 2
Formaldehyde TuCT ‘
Blow down
ARN

‘ D WWALUN

aniiniaag 48 M3/day Tu Phase 1
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Date o 7/1/201328/02/13 19/03/13 25/04/56  30/05/13 |
k‘bﬁi , ¢ 8.6 8.91 8.82 849 866 4

otal Hardness 570 982 733 1100 ,,.l
Calcium hardness 216 177 680 677 899

Chloride e —177 T 2995

M-Alk 214 1402 734 481 602

DS 1834 769 2870 2330 3440

Conduct 2620 3430 4070 3930 6340

| LIIHLM’ |
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FA in Cooling Tower

) ' \\\ L
f ) » N
Date - % 7/3/20132'13/03/13 ~ 28/03/13 4/4/201325/04/13 2/5/201316/5/13 23/5/13 6/6/201313/6/13 4/7&013 11/7/2013
pH \W — ~.8.77 9.04 9.2 9.08 7.5 8.81 8.4 8.59 8.7 8.55 .15 8.57
. ———
— —— _
FA (ppm) in Cooling 0.3 0.76 6.64 16.04 5.34 2.545 13.26 ...18.18 19.22 27.91 29.78 30.88 29.616
- . S—
Treat Water to Cooling 30 0 6.3 16.16 0 15.69 22.76 - T§§2 22.76 20.39 20.31 16.25 0
Accu. FA treat to cooling 30 30 36.3 52.46 52.46 68.15 90.91 106.73 129.49 149.39 169.7 185.95 185.95
Conduct x 100 37.7 42.1 49.1 58.3 51.6 30 40 33.5 59.1 61.1 78.4 73.3 76
|
|
| -
L
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Chemical Treatment Data

. \

e When used Chemical treat-need bIoW’dowﬁ |
1-2 M3 / hr.

e When start Micro-Nice D-5 stop blow down

—

( Blow down via Sand filter and returned to cooling tower )
e Make a water saving 1-2 M3/hr. 24 or
720 — 1440 M3/ month.

Technogreen ;
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SAMPILING DATE tO7-01.--2013

COMPANY =

VANACHAI CHEMICAL INDUSTRIES CO..LTD FAX NO :

038 - 683562

Water parameter when used
Chemical treatment

Make up Cooling CONTROL
pH T-E2 8.60 8.0-8.9
C:ot;Auctivity (umhos/cm) 2; 1 7 o 27,7620

To;al dissolvec ppm 162 V ij834
Turbidity ONTU) 0.3 0.9 =20
P-Alkalinity (ppm as CaCO.,) = 7 ) I\;il 26 )
M-Alkalinity (ppm as CaCO.) : ; 449 214 7 ‘ o
Total Hardne: (ppm as CaCO,)
”C}alcit;n: H;rd ;ppm as CaCO,) 32 R 727 lé N
Chloride (ppm as Chloride) 37717 . 5 lé
= =700
Sulfate (ppm as sulfate) 8 192
Vsiilica (ppm as SiO.) . 1 7.75 : ) 7];71 ; |
Total Iron (ppm as Fe) B 7707: 13 0.11 =71.0 o
Total Phospha (pprﬁ as PO_,";) | 6.70 875
Organic Phosy (ppm z;s PO, A 7 4.30 .;'—;7 R
Zinc (ppm a; Zn) i ] R 0.50 ().;9-;.5
Cycle ok’ conce (.Avmragci) i 6.8 . 7)2
Free residual ¢ (ppm as FRC) 6.5 7 7 7()7.57—7(;.;”
‘Bacteria by Pe (CFU/ML) | <
Prediction of water chractes Temp. 30 °C a40°C 60 °C
more then O : Scale tender 7 LSY 7 - 6.00 0.00 0.00 o
o : Saturation Tendency slightly scale slightly scale slightly scale
less then O ;: corrosive tendency 7
CHEMICAL DATA
7 NaOCl1 DT-2204 DT-4610 H,.SO, DT-;‘O 1 )
E rate 30% - SD 15 kgs - 40%
Level (Liter) = = — = B = '
i i 0t = . - 2
Stock of chemical (Ke.) - - = = =
Recommenation :

Chemical Treatment

- - - .
Make up water : FAUATWUH HABLA 18 AU MWL &1

¥ < - 3
: gauamnit laona T Tuszuuiluua Tiiunan

’ o = = v
val¥mnia plant MTINISA3Y Blow down 1 1 m3/hr AIT

Blow down 1M3 / hr.

By ismiilessunisAanseu : DT 2204 Niasavialuziluss Zinc sghinwasinnrunu

FaumBilssdunismaazniu - DT-4610 nsaaialugzilues Oragnic phosphate 8g TunmainaIunU

Recommended By

s Saowarit




Use D-5

L3

Uszd@nan1N NNsvinuasCooling & AutiAiIIvRgaN NN LA

N
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UTHN 12d.M.18d. AAUTARY 1waTia 0INA . RS N \ 8 P
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% '= 7 ‘HEII]'H'HHTEI?'I.I. 24 FI'I..I'I.L‘H'I"Iﬂll.[IEU WWHTELND Lllﬂ'i'i!;ﬂ'] I'I]'H'FI'H"I LDED ' \
I","; é:', 7 500 PHAHOLYOTHIN 24, PHAHOLYOTHIN RO JOMPOL, CHATUCHAE, BANGEQE 10600 ) N {
- w ’ . TEL 0-2939-4370-2, D-2939-5854-0, 0-2013-TET4-b FAX :0-2819-4281 ~
L R E-MAIL : CONTACT@EPSOOM COM WERSTTE @ WWW SPSCORCTHM
,,-4-._#"' =
J—— -
REF. M(. 1642/02/13 REPORT MO, 321572013 -
B-Pro-0182-2/2013 FILE: JOB1301
______ - b e
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- v ¥ o = ' -
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HINUR IR o UTEW LBEH E, aeudaia wada hiw
- - . anil
WITVEIRAT SEIATER T
HIRIN COOLING TOWER
pH ELECTROMETRIC METHOD (4500-H -B) E.51
CONDUCTIVITY {Pimbiosfom ) LABDEATORY METHOD {Z510-H) 4,430
M - ALEALINITY {mepsL as Cal0,) TITRATION METHOD (2920-1) 1,402
; CHLORIDE (gL ARGENTOMETRIC METHOD (4500-C1 -B) 8400
TOTAL DESFOHLYED 501105 Ifmg,.-"l.fl TOTAL DMSS0LVED SOLIDS DREED AT 104 = 2C T84
[IN-HOUSE METHOD SPS TO3*" )
TOTAL HARDNESS {mg/L as f.'-lm,:l ENTA TITRIMETEIC METH{H I:i!!d-l:l:':'}__ e #70
CALCIUM HARDMESS (mp/L as 0.} EDNTA, TITRIMETRIC METHOD (3500-Ca-H) 177
VIV

ATWAIEEN ; 1
s+ ASED (M STANDARD METHODS FOR THE EXAMIMATION OF WATER AND WASTEWATER, AWWA, APHA FL 21 2006,
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. Sa - - , &

WEMTIATER R aaaw Rl e P ki
- e " - o wl [} L » - L -
'H'|Iu.IFI'ﬁI,'.|'IETILH'I'IJHﬁﬂTﬂlﬂﬂ:'ﬁLﬂWHTﬂﬂllﬂ.ﬂ“]ﬂu‘lu'lﬂmﬂm'llu'l.lﬂl'l'l']lﬂ"l..lﬂ'lﬂt'!l'l'ﬂl.l:lﬂlT‘H"l

s R

{ArWETIETENT L)
1-011-9-5138

Ewhfnaaau

Q@Qﬂ&gf Technogreen

R Micronice Group [JFnli

. 4 T4
vt u ety




Use D-5

SIHIITHLINITILAT I 'qmn";wﬁ"l

Tasanmis : eaedasiEamniwiin Sudlfiudhata  : 18 Jfiuau 2556 |
Adalasans : waud 10 maaI-14 Unsaisgaasizisiugs FuASudaasita : 19 fiuan 2556 —
) drusmuewe Sunaciias Jarieszaag
ﬁa/ﬁ'aégnﬁ"‘ : U3En melun3Su Sine FuRstasizw : 19-28 JduwiAau 2556
3dRudaadtae SR TE VLT S X SuFARMWI NI - 28 JSual 2556
elLfivdaasing : UBEWM Led.f.ad. aaudadie wadidg e
=
wsiitaas FEIAITIEW - Homwns
- IV COOLING TOWER
PH 1 ELECTROMETRIC METHOD (4500-H"'—B) s.82
CONDUCTIVITY (umhosscm) 1 LABORATORY METHOD (2510-B) {4070
M — ALKALINITY (mgsL as CaCO,) TITRATION METHOD (2320-8) 734
CHLORIDE (mg/L) - ARGENTOMETRIC METHOD (4500-C1~ —B) 1,220
. _ TOTAL DISSOLVED SOLIDS (mgsL) TOTAL DISSOLVED SOLIDS DRIED AT 104 + 2 C 2,870
(IN-HOUSE METHOD SPS TO3**) ~ )
TOTAL HARDNESS (mgsL as CaCO,) EDTA TITRIMETRIC METHOD (2340-C) a8z
CALCIUM HARDNESS (mg/L as CaCO,) EDTA TITRIMETRIC METHOD (3500—Ca—B) 680
MUIEHLWIG) i

SNIWAIaE 1 ;3 lavaias aznewdanmian
*+ BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, AWWA, APHA Ed. 21" 2005.
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Report after 50 Days used D-5
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Report After 50 Day used D-5
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Decreased Water Used

Chemical Treated Micronice ® D-5 Treated
2012 CWi{m3) Pdti{ton) rate 2013 CWi{m3) Pdti{ton) rate
JAN 15952 6599.32 2.42 JAN 10126 7343.02  1.38
FEB 17543 6187.88 2.84 FEB 15392 4591.70  3.35
MARCH 15167 7354.86 2.06 MARCH 14923 7089.94  2.10
Sum 48662.00 20142.06 Sum 40441.00 19024.66
m3/ton pdt 2.42 m3/ton pdt 2.13

Remark,
Cooling water feed to C.T  450-500 m3/day for full capacity run.
200-250 m3/day for Half capacity run.
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Vanachai Chemical

"

Chemical ( Water D) 2012 D-5 After 50:days Operated (2013)
— \t@f’f Scale ~ "No Scale :
Deposited Need HCIFlushing for Clean Have a thin film (-easy to brush out)

e ——
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summary

\'&\

e MRIANAIGRIASUHNENuTidaN FA LAUHNININIGIUINNATLUINANS
wandinluszuy cooling towers 11a72 wu3n Micro-Nice D-5
uanaInAalsz@nsdninwaeszuu Cooling Tower TRLA (el
Aslidasuiinidansunitlouwoad Formalin 22nannlswinis ) 9133
228 AS6 FA Msinagszuy s Tifinnsazan uazddwog FA Tuiin
WANDU Visil danalein lddnsazanwoas Formalin tAnduluisiaz
g (Fasntuly 1641 Micro-Nice D-5 sidruahulunstae
aane Formalin 159 Formalin tiapaanaldiogluszuu)
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Mapping of Micro-Nice" Presentation

Food Industry
Household

Cooling Tower D-5
Wall's

Future Park

Vanachai

ThaiFilm

Chiller D-5 Chiller (Cool water) AIM
LLG D-5 (Cutting Fluid )
D-5 Energy Conservation
Boiler

Waste Water Treatment
Case Renewable Water
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Thai Film industry

Cooling tower 3200 RT
&
Chiller Train 1000 RT + Chiller 500 RT
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Cooling tower 3200 RT

ARSI NUKaINIS 14 Micronice D-5 2
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(AL NDULLALLAYAZNFUDNVERNIIHIREINARNUR
314994 cooling tower

43¥UU metering pump

aaazniuusinametsnmelu cooling
tower Vi

4 filler

snmwmeluidez lasinzazanog

wWudeiinihuuiatdn uasanld Micronice
D5
SRNUINVINIZULZANLNININNURIN RS RHLL
azvin sz uUaN

Faaavinanuszana filler awlu
a2 lasvianoonu<ny

iuaznau laviavne 4 nszaaune




518N SAAVUNN 5/6/57 9/7/57 22/7/57
Train Chiller
gt uCond (c) 30 30.2 29.4
gMYNNI188NCond (“c) 34.2 34.5 31.5
Wet bulb temp ('¢) - 26 27
Condenser -
Dry bulb temp ( ¢) 32.3 32 31.3
Refrigerant Temp (¢) 35.8 35.6 32.3
Approach Temp ("¢c) 1.6 1.3 0.8
QaUHANUUIChiller (c) 13.4 15 13.7
gautiAN1@enChiller (°c) 10.1 9.6 9.5
Evaporator refrigerant Temp ("c) 12.3 9.2 9.4
Approach Temp 2.2 0.4 0.1
water flow (gpm) or m /hr - - -
NI Amp Avg 596 - Avg 440
q ¥
Compressor kW 0¥ 348 - 237
westiunn3ea (%) 73% 74% 55%




Water analysis

Q

e mAconduetivity Wa4 cooling tower 3200 RT 7 9350 miCromhos/cmﬁaqaﬁﬂ
Micronice D-5 ldawtinsznauannssuuaddiawnindatinnian demunaufives
wmiivialy (LSI) ATUDNTNTUULEBNFDMSIANANSL UHANKNA LOG Sheet w194
1504 Chiller wazaw Filler nassliiRuluiicvenseiugdn Seanunsadngulein
ans Wi luszuuldfinalag

Item Unit Standard 3200 RT 1200 RT 1000 RT Chiller
pH 7-9 8.2 7.8 8.3 7.9
Conductivity micromhos/cm <3000 9350 2209 3185 635
TDS mg/1 as NaCl <2000 5330 1260 1815 362
M - Alkalinity mg/l as CaCO, <500 300 160 220 100
Total Hardness mg/l as CaCO, <500 374 210 326 68
Sample maesla G et ”
Condition Sl
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Condenser's Approach Temp (oc)
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Evaporator's Approach Temp

SR

degree celsius

~=Approach Temp (oc)

—Approach Temp
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Mapping of Micro-Nice" Presentation

Food Industry
Household

Cooling Tower D-5
Wall's

Future Park

Vanachai

ThaiFilm

Chiller D-5 Chiller (Cool water) AIM
LLG D-5 (Cutting Fluid )
D-5 Energy Conservation
Boiler

Waste Water Treatment
Case Renewable Water
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Micro-Nice® D-5

Applicationon Cool-water
( A Chiller Loop or Closed loop )
For
Scum remover & Prevent Formation
Include

Remove Old Corrosion & Anti-New Corrode
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159971t AIM Thailand (1s9&awanasin)

Usz@nsnnlunsiinaiiuaoaniuszuy chiller

&

nAINNBULGNNERFUTT micronice D-5 2 oiinl adluusiaz chiller dsiidainesfiumg
mMuAnAe ATuailnfiedovatuuvisuauluiflvansnsnasnaanlsine Wosud [@Hiaie
auvdnaaiil aluAeraafaiindovin
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Uszransnanlunsiinaiiuaoniusyuu chiller
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o S —— \ O
AUANSIUADUANYUN BavNn
ovingiaadunaldnanAnuet 3
2290 Tuszruuansududuisons aq
naseaIAsUNatiua Tuszuy
ponun laslifansouviodamaal
16Tw slide sialy
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AsdosAuaiiuae
ANSANANIDU

nnMsdunaNaii chiller FCH#18 Sallw -

inSodbminddifataugswuin

1. mstesduaiuandulaalifaiulng
iMefiaiiian Wonawull 2 ideulasd
micronice D-5 a¢ luszuy

2.  wawnasAmanwosinTusuufinuilouun
7 0.04 mg/ fatonansuny waaaliin
mMstlasriunsAnnsauaing)
miconice D-5

3. Fouuznirde msvinasiwavuiinluszuy
YR (ﬁﬁﬂSZUUTﬁﬂ&i onaanuAsiar
10-20 % wnoing )




J

WNAaNISA3NAUNAN (NTARNNIDU)

S
. o
— —_— —
D5E-FEB-2014 15:41 SAITHT_EHVIR AP E0EITER e np ‘
uidn vifud Bulad daiim K- atiu | ;’
Saint Envir Co., Licl. 1
-
Fags i of 1

Laberatery Reglaterstion o) I=1T7H Repart Mo 3 1040250

Cpsinmar Mame 1 WER e Tnlu dviia ]

| sudichias 1 apien-e1 51 noaTmdM e nwIaEsWIES ERTEWTA NjaatRa 1ol
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fmmmple Typs 1 £ Eampling Slis | Advanes [Raowion Barrephing Blelliad @ Trwe

PP ep— T L
s el L et ¢ LR EARY Snmphng Time @ 13,00 1%

WATER ANALYSIS REPORT

&, G0N
meteF L L]
| e Wit * Chller FCH 18
|
Toinl Iras mgh ms Fi e i AT | R o nd
Sample Condlilan - b fnals Dasneungiben

R | ﬁ@_ e -

{ Blas Beysiees Wit § | Bl Johmisas  Tawsgesls § [ Miss Dwsss Chahissny |
Roalanmr mlanid Smadywi Te= ML 1]
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L2 Fal-0 kg GEsBES BT Ll - Ry -
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Result on energy energy on chiller 50T (amp)

° ° 126
conservation of Cl;ullers
124
mamqmwamumammau Gﬁataa‘s o
ONAL{SE | 12
5! WALLINLAS LL‘I/I‘IJ‘I/Iﬂ s
—:.-Ita
msaqslsﬁ’wamum'\m'mmamm - E 120 "
ﬂ']ﬁuﬂ"l') ——— w——=actual load
118
11&
114
energy on chiller FCH#15 (amp) energy on chiller FCH#7 (amp)
14.50 14.00
e i
13.50 1G.00
E D - ctual load E‘ f0d — -t boad
1250 S &.00 — 1 andard
12.00 .00
11.50 2.00
11.00 .00
1 2 34 5 6 7 8 9101012 1 2 3 4 5 & F & 9 10 11 12

e . ll
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YRC textile factory

e Cooling tower 2500 RT 5 \
e afighisiagascondenser NN 3 1HDU .
o Buldisounguaanauiinaud approach ﬂqagﬂummm“'mmgm — - ‘
e @1 conductivity > 10,000 mg/L T—— -
Item Unit Standard 5/6/57 14/7/57
pH - 7-9 8.8 7.9
Conductivity micromhos/cm <3000 20,200 12,090
TDS mg/1 as NaCl <2000 11,565 6890
Total Hardness mg/l as CaCO, <500 68 68
Chloride Mg/l as CI <1000 - 800
Sample Condition - aedld et
=u o ™y N o . 4/06/57 | 10/06/57 | 23/06/57 | 407/57 | 70757 | 14/07/57
3K 'Y CH-7 EUNIIAVUND
j j 1400 4. | 1400w, | 14004, [ 1920w | 1920 | 12.00u
0L mp gamgiiudCond CF) | 878 89 88.5 884 | 887 87
s Rl gauinfithesnCond CF) | 96 96.6 96.2 95.8 96.7 100.4
| { noMAMIFRS | madiegamgiiCond CF) | 82 7.6 7.7 7.4 8 13.4
..... =1 |
f= . refrigerant temp (oF) 99.8 1003 | 1005 | 995 99.3 103.4
- g o
- Do approach temp (oF) 3.8 3.7 43 3.7 2.6 3
' wesidumnsos (%) 92 94.1 92.7 80 80 90.8
) KWillF 6134 | 6147 | 6085 - 606
AONINITIYDT T
’ gungithiiuF) 1363 | 1344 135 - 137
ipe T _SEEIRN S e e s adu(Psi) 264 | 256 26 - 263




Micro Nice® AaantazidodAauAsianneznsit

. . . o___as o g ot o = o
~Micro Nice® D-5 andnsanannznsilaansvind)naenannsiaeniea a9nznsbadnsa s
D U Tusiasznsuvin dmznsuiidogfovgransanunuaztlosduld nensulnldusiAndu

Micro Nice®azunsn
NIBIZNUTILANCDE)

MZNSUIZIENTOULAIN
BILAZIANNARNID

MZAUATADYRANDDNINAN
WAL T29AUANTIUEN)
Posmznsuln
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Micro Nice® D-5 fhafndanaszilossiue: las anuuaiitss

Micro Nice® D-5 {T\iﬁmmmm'iﬂﬁlum'iﬁuﬁqmsm%mLﬁ‘lﬂmmmmeﬁﬁmtamx“lﬂ'i"v‘hs[ﬁ

annNsIAnNsazansasn: lAsiiaUnsal Cooling Tower

~——

\7,_;#ﬁ’//
REF. NO. 2652/06/14 REPORT NO. 13842/2014
B-Quo-1208/2014 FILE : JOB1401
BM2451/06/57
TIENUHANITIATIEHAMNIN
Tasams : ~COOLING TOWER WATER NO.9&10 Tuiiudiegn : 26 AUy 2557
NAlATINIS  © 138 FOEWTETIN 2 %8 38 DUUWTETIN 2 LUNUNNG unSumetN 27 AQuneu 2557
LWAIDNNBY NFUNWNMIUAST 10150
d‘ tJ ' Vv o o ) °o w o Jn o
Fo/Naggnm : USEM 1n n3u ma hina UMATIER  : 27 AQWIEU-9 NINYAN 2557
Winueadn : - TUNANNIENY 9 NINYIAN 2557

Hiudiagn @ usem In n3u na e

W s ¢ d0i
WIHRBI IDIATILH
COOLING TOWER WATER
TOTAL COLIFORM BACTERIA STANDARD TOTAL COLIFORM <1.1
(MPN/100 mL) FERMENTATION TECHNIQUE (9221-B)
E. coli (MPN/100 mL) ESCHERICHIA COLI PROCEDURE (9221-F) a579 13wy
Legionella pneumophila (CFU/100 ml) DIRECT COUNT asaliny

VB
amwelaan ; lawmdas aznauldntiag
3k 3k ok o 3k ok ok ok 3k ok 3K ok o oK oK 3K o ok 3k ok o 3 ok ok ok ok ok s ok o ok ok ok ok 3k ok ok o o 3k B ok ok 3k 5k ok ok oK 3k ok o sk ok e 3K ok ko ok 38 ok ok ok 5 3k ok 3k 3k 38 ok 3 ok 3 3k ok ok ok ok Sk ok o ok 3k ok 3 3k ke ok ok ok ok 3k ok sk 3 ok sk ok ok s 3 ok ok ok ok ok ok ok 3 o ok 3k ok ok o ok 3k ok ok ok ok
NaMTIANISUsBNRIE TR lahmsitanzivhii
uAmenenuram e Nitiiessundulas lilasuayanannissljidmsiumesnualdnys
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Micro Nice® D-5 luifinnsau WuiinsAudanndou

Micro Nice® LivinTiidannsAnnsaunsallusunsosioansaising ‘I/I']T‘Viﬁ'm']'iﬂﬂma'm
nslgau aansnanuazen [Danslunistnsesnen was ldiidudunsovsossanuifiossio
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Micro Nice® D5 faatiNds:@nsannsvinduuadadnsal Ussrndnnaseau

Micro Nice® D-5 ehaldnnsaismainusouwas Cooling Tower uazaunsaluaniddbumnusonlu
ssuuvhauldfduehuvih TWdsmdandsnuna 'ﬂm/mnmu,avmﬁlsti’mzf[umimiﬁﬂm

\ Sy -by
‘ "___ e
1st wk 2nd wk 3rd wk 4th wk 5th wk 6th wk 7th wk 8th wk 9th wk 10th wk 11th wk 12th wk 13th wk 14th wk

C8 : Chemical 2.47 2.29 2.87 2.79 3.6 4.01 4.39 5.17 51 5.98 6.24 6.58 6.48 5.32
C10 : Micro Nice D-5 2.93 3.29 3.47 3.45 2.47 2.05 2.48 2.33 1.49 1.6 1.74 2.01 2.04 2.21

7

6

5 \

4

3 1 w8 : Chemical

2 \ — e

1 wes C10 : Micro Nice D-5

0 1 1 T I T 1 I 1 T 1 1 1 1

1stwk 2ndwk 3rdwk 4thwk 5Sthwk 6thwk 7thwk 8thwk 9thwk 10thwk 11thwk 12thwk 13thwk 14thwk
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Micro Nice® D-5 equansiunuiazannsldiia

- Tunnsle Micro Nice® D-5 “lidnTugioeinin soft Aau
- & 1N5nann1s blow down 1N I8 WA conductivity azANae T
Micro Nice® D-5tRasmaiantfianunsnvinnuldosnefivszansnan

REUSFa
REDUCE

RECYCLE

&

-
uanAfgeanunsatindnianssnstinga nasun condensate (rejected RO) ndun T Tuelnad
Cooling Tower & Taganalinn1snsaansaiatoesanusnaannauiinyiiun o Tus

Jumsthoansdunuuazannisgaidsluszuu

Parameter Feb 13 Feb 26 Mar 6 Mar 13 Mar 19 Mar 25 April | Apr22 Feb 7 Feb 26 Mar3 Mar 19 Mar 25 Apr22 Apr29 | May12
Conductivity 2163 1478 1926 2918 2469 3230 4080 3090 Approach Temp F 15.60 13.90 11.70 2.40 2.30 3.50 2.90 4.00
C § 6.50 1.33 1.28 1.94 1.61
. .
Conductivity
18 -
5000 16
4000 /\ 14 \\
12
3000 | \
/V 10 \ Approach Temp F
6 —\ e Approach Temp C
1000 4 ‘ \ \
° Y N ————
Feb13 Feb 26 Mar 6 Mar 13 Mar19 Mar 25 April Apr22 0 ‘ T T
Feb7 Feb 26 Mar 3 Mar19  Mar25 Apr 22 Apr 29 May 12
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Mapping of Micro-Nice" Presentation

Food Industry
Household

Cooling Tower D-5
Wall's

Future Park

Vanachai

ThaiFilm

Chiller D-5 Chiller (Cool water) AIM
LLG D-5 (Cutting Fluid )
D-5 Energy Conservation
Boiler

Waste Water Treatment
Case Renewable Water
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Micro-Nice® D-5 uag Bio-Separator A
@
LLG
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\

Nanm Mlcro Nice" D-5 uas Bio- Separator A

1un15amnwsnuu'mﬂw,ﬂauwmu Cutting Fluid
7 lszuNuMINNSDULASIITNSTHNARVIALLAN

@
LLG
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Flow Diagram of WATER @ LLG M

24/0—F4R

. | - JoinfinuszuuCooling 125x2 o
IPFONER Cooling 3 8 ‘IJE)Gjﬂ
fzADLLA 1 Tower VI,‘UN‘LL

Cutting Fluid aalufinsiaud T ldaun
naoyelufia din P WAaznid luliduaiauds
LLAN

|

52UUS299UUNNA Cutting Fluid sandi
s duitoimaAulin
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1ih [9Tu Cooling Tower#id Cutting Fluid hid
Juagenny

7\~\
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JeuILLG Ao 1in Tutioszuu Cooling I&sinuazdenaniigduiin

vin Tdauidasn vin 2-316ia1 WAL

= yatinfinuszuuCooling 125x2 M3 ‘IJE)Gjﬂ
= vl‘UlI‘LL
Cutting Fluid aaluindaud T lduua
naoyelufia 6in = Faairluwhiduerauds
LA

|

52UUS299UUNIN Cutting Fluid (vadUuan
WutidaifgAunn
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1in T Tu Cooling Towerii Cuttmg Fluid M
Uuagsuauidnuazaniin
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AN VDNAT LA

o LﬁaqmﬂLsﬁaﬁﬁum%ﬂﬂuﬁwﬁuﬁwﬂu ( Cutting'Fluid )
Ltﬁata%ﬂg@ﬂmﬁuﬁwmuu A AUV WA TAYIN [
Annaumdiu vin Tinuin sdusoudasuinuoy

svuU Cooling nn 2 wsa 3 1iou Suiildonduih
138
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ANSAIGATHINLA Y e

o TNANAAMRRAVIENAINNFUNENFUDDAN LaAVINAATVL
sonlUannlssin o U e g R e

4,000 U 61910 1 m3 (AanURALNGS)
stuANUNUR = 125m>3x4000
= 500,000.00 un (1A 2 150 3 Lho)

Technogreen
Micronice Group [y

(/]




v A Q 6 . . 2/ g/ =
N3 THEGA U Micro-Nice® urlgywiduay hid

EC7i=Enb o 8

Y9I TIII1BUTI LLG

Bl Micronice® D-5 Tummaﬁ Cooling Tower Tuidion o 2558 Tm,mﬁuﬁ”u
ar 3 A5 NIU AnYszaNAINafuns:uy Cooling TTiUs:ansaniiadullos09su
AsanAstinvasszuvlulasinis-Zero Waste

Tudion Auenew 2558 vinAsiwasuiin Tuszuy osanntinduamin dosdsaanly
Unim ( finmsanwiinaantneszninamiinny dainfisnuponduindgdnings
Jszanad 20 % wadivinnse azinongmsldanusasittazandununisunde
YNNG )

d59U21 Micronice® D-5 thgiiuusz@dnsnnewadszuy Cooling pazanunss 8nang
Aslgiin wosszuy teundu a1 2 o 3 o W 6 o dutinazlsznda

an lgaelunrsuntnin s ognstias 2 sau wiadaduiku Uszanat 1,000,000
U

lWasuUdunan1siiin Micronice® D-5 1uiias 6 35 LINDANNLANIZEN

Technogreen
Micronice Group [zl

TAR



Micro-Nice®D-5
vih IWszuu Cooling Tower MERO-AICE
azonm sruuvhauenaiiuszanaamnlinumznsi
(faustinirasdCutting Fluid Unidouagsna)
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la39n15 Zero Waste bid

o ms[Tiaadaust Micro-Nice D-5° uAaywindaludiusu anansadnons
nsliin T Cooling Tower laszsiuniily usiiflosannuangeasst Micronice®
FelnanAnuiBud 1o 1Avtinicuas uonatsussnavuiiog lusUansazans (
TSD = Total Dissolyed Solid ) fdlsimuuazsinsiadumdlsyiu ilonnaag Tu
FnUszasAviaze Nl Cutting Fluid 7 lsesule sHuduin Cooling Tunns
ARLLAT LERUAZ 2,000 AT LN2AaRANSIUNLEY LazanUdunainduAuiingu
panlindausiinduiisdoswnoanllain

. Tymﬂmﬁsfsﬁ Micronice® Bio-Separator A W [ Tusinwag Cooling liNauan
UNdU 99nANLNCooling
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MICRO-NICE™

A5l Micro-Nice® Bio-Separator A

531[7Y Miero-Nice® Bio-Separator A siNusiliiau Auggw 2558
Taufinoniingar 10 ans ( Gndiesn 10 3615)

WaAdo tnduluua Cooling 1Buasy vin WanusadnfulinsuCutting 66
Dunnsueniingu Cutting aananniin Cooling MiGidn

Usunasmsiduinsdutitodsoanluvnvnimdaudisionas 1 m3

AvnUaiaaua 4,000.00 U DL
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1insfuas Cutting Fluid Buasusih nasannle s
Micro-Nice” Bio-Separator A

&
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asunsuszndaan [Py ke

winidnsasin lussuvsanlduniiatlas
) — 3 As9 TRATFN [gRuASIAL
500,000.00 uwn

s748ax 1,500,000.00 unw
1nauiouar 125,000.00 UV

o AN NTHANS I
Micronice®D-5 uas

Micronice® Bio-Separator A
LLﬂﬂﬂJﬁ']lL’]TLL‘S”‘IJ‘IJCOOllng Tower
vin TiAutingu Cutting ananALN
wdofiazdsoanluinsionas

1 3615 AeTuan (9=
4,000.00 un
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THAI-FRENCH INNOVATION CENTRE (TFIC)
King Mongkut’s Institute of Technology North Bangkok

Tel.(662) 9132500 Ext 2510 Fax.(662) 586-9014
1518 Pibulsongkram Rd., Bangsue,Bangkok 10800.Thailand

Table 1 Corrosion rate from Tafel

Solution Corrosion rate (x 10° mmpy)
Concentration of solution(ppm)
0 ppm 20 ppm 50 ppm 1000 ppm
A 19.3 15.0 9.9 32.9
B 19.3 13:1 9.0 35.8
L 19.3 10.0 12.1 36.6
D 19.3 14.6 115 30.5
E 19.3 8.5 11.1 32.0
F 19.3 10.1 10.5 31.5

Technogreen
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Copper (MFPY)

13 dﬁ Installed date Femowed date
= 0.2 MFPY

1 21-Mo~~06 17-Jan-07 n.2a
2 21-Io~~06 27-Feb-06 0.23
3 17-Jan- 07 19-Apc-07 0n.26

Ave 028
4 27-Feb-07 1- Jun-07 n.24
5 19-Apr-07 1-JTun-07 0.31
B 29-Tun-07 17- A1 z-07 n.sz2
7 31-Jul- 07 13-Bep-07 0n.23
& 17-Ang-07 2-TJ a=-07 n.z2a
a 13-Bep-07 2- o=-07 0.20
10 2-To=~07 18-Dee-07 n.17

xvet 12
11 2-To=~07 2-Jan-08& 0.10
12 2-Jan-0& 22-Feb-08 0.10
13 2-Jan-0& 22-Feb-08 0.13

- ottt r=J°

Mlcronlce Group M%NIEE'

FTAR




Mapping of Micro-Nice" Presentation

Food Industry
Household

Cooling Tower D-5
Wall's

Future Park

Vanachai

ThaiFilm

Chiller D-5 Chiller (Cool water) AIM
LLG D-5 (Cutting Fluid )
D-5 Energy Conservation
Boiler

Waste Water Treatment
Case Renewable Water
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Micro-Nice® D-5

Energy Conservation
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WNAYDIAMHUUINZAIU

| S

EFFECT OF SCALE ON HEAT TRANSFER

\\ -

.

— CaCO3 Scale Heat Transfer Percent Loss

Thickness Coefficient of
(mm) (BTU/ft2/°F) Heat Transfer
0 92.77 0
0.3 73.68 21%
0.6 61.12 34%
0.9 52.20 44%
1.2 45.60 56%
1.6 39.52 57%

Source : Phillip Kotz
"Clean System Approach to Air Conditioning"
Heating Piping Air Conditioning Apr 1986
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Energy Characteristic
of TN

Chemical freatment 3 “%tart to use Micro-Nice® D-5
70 —— “\\ S - 5 l \
60 —
Chemical Cleaned m—————)
50
40
30
20
10
Energy Based line
0
April May June July Aug Sept Oct Nov
Category Axis 29
Technogreen .
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50
40
30
20

10

April

Defrost
Program

May

Micro-Nice® D-5
Energy Characteristic

June

Energy Characteristic

of
Micro-Nice® D-5

Based line
July Aug
Category Axis

Sept

Oct
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Monthly Electricity Usage Before & After Micro-Nice

Kwh
80,000 , l
o ] £ i ! T B! ™ ] m o o g -
78,000 -
76,000 - Before
74,000 4 After
72,000 - ; - .
5 . % 3 . o ° . . RM Monthly & Cumulative electricity saving
70,000 -
68,000 A $30,000
66,000 . . . : : : : : : : : $25,000 1 Cumulative
1 2 3 4 5 6 7 8 9 10 11 12
$20,000 - Monthly
Month
$15,000 -
1 0,
Energy savings, % $10,000 -
12.0% $5,000 -
*
10.0% ~ 6% & & @ & 108 o3 G & $0 &) T T T T T T T T T
3 4 5 6 7 8 9 10 11 12
8.0% -
Month
6.0% -
4.0% -
2.0% -
0-0% 1 1 T 1 T T 1 1 T 1
1 2 3 4 5 6 7 8 9 10 11 12 TeChnO reen e
rJ
Month g I
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MICRO-NICE ° D-5 INn MALAYSIA

Electricity Efficiency

Estimation of Electricity savings
Chiller Energy Consumption, kw 527
No of operating hours daily P
No of days per month .
Total Month Energy Consumption, kwh 328910

Month 0 1 2 3 4 5 6 7 8 9 10 1 12
Monthly Electricity Usage Before MicroNice, kwh | 328910 | 328910 | 328910 | 328910 | 328910 | 328910 | 328910 | 328910 | 328910 | 328910 | 328910 | 328910 | 328910
Energy savings % 25% 50% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% 100%
Monthly Electricity Usage After MicroNice, kwh 320688 | 312465 | 296019 | 296019 | 296019 | 296019 | 296,019 | 296,019 | 296019 | 296,019 | 296,019 | 296,019
Savings in Electricity usage, kwh 8223 | 16446 | 32891 | 32891 | 32891 | 32891 | 32891 | 32891 | 32891 | 32891 | 32801 | 32891
Cost per kwh of electricity $0.288
Monthly electricity savings, RM $2368 | A7 | SOA73 | SOAT3 | SOAT3 | SOAT3 | $9AT3 | SOAT3 | $OAT3 | SOAT3 | S9AT3 | 9947
Cumulative electricity savings, RM $2368 | $7,104 | $16577 | $26050 | $35522 | $44995 | $54468 | $63940 | $73413 | $82885 | $92,358 | $101,831




SIENTURANTISNT “DEFROST” S2uy  EVAPORATIVE CONDENSER @ WHA ( TOP )

after cleaning evaporative condenser
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ANUTZANE FNTIOULTINNITEUY (1AN)
COPo = (hy - ha) / (ha - hy)

ANUTZANE FNTTAUTTINNITEUY (Twai)
COPy = (h -hax) / (han-h1)
ANUTEANDANTINULDDITZUUINNDY

A COP = COPy - COPo
JosazunaNTTOUETIANEY

%COP = (COPx - COPo) / COPo) x 100
sasnsnazasaninanaBuiaszuy
m = (COPo x Wco) / (hy - hs)

naa L 1dviaszu (luai)

Wen =m x (hg - han) / COPn
anusasa lwnsvinanuduingu
AQe =m x (hs - hun)

anwawsa lunsinanugu (lnd) (D)
Qex =m x (h; - han)

anuawsa lunisvinanuiu (Wa) (C)
Qeo =mx (h; - hy)

A1 KW/TR 229093200 (\n) (E)
kW/TRo =Wco / (Qeo / 3.517)

#n KW/TR 2aenaszuy (lwsl) (F)
kW/TRn = Wen / (Qen / 3.517)

e Wi ldanaa

Es = (Wco - (Wen + Ecr) x h x LF/100
aafluidudilsveale

Cs=Es x Ce

2.25 Bar
13.5 Bar
13.5 Bar
12.5 Bar
12.5 Bar

(D)Ywwmnn (C) = anuamnsa lunsvinanuEuiisdy
(D)=2,150.34 - (C) =2,125.34 = 24.58

(E)=0.86 - (F)=0.81=0.05

EsxCe(161,700.84x3.5911n)
EsxCe(161,700.84x3.591u1n)

e PLN)
kJ/kg h;
kJ/kg ha
kJ/kg ha
kJ/kg hon
kJ/kg han
kW Wco
hiy h
% LF
By Ce
kw Ect
COPo
COP~
ACOP
% %COP
ka/s m
kW Wen
nasli¥infianas (A)-(B) =
kW AQe
kW Qen
kWi Qeo
kW/TR kW/TRo
kW/TR kW/TRx
A1 KW/TR anad
kWh/y Es
Blyear Cs

1T L]

1,441.60
362.533

1,706.15

1,692.51

350.058

(A) 520.7
8,760.00
70

3.59

0

4.08

4.35

0.27

6.62

1.97

(B)  494.33

520.7-494.33 =26.37

24.58
2,150.34
2,125.77

0.86
0.81

0.86-0.81=0.05
161,700.84

580,506.02

RNIBLHA :ﬁﬂlﬂﬂﬂﬁﬂwﬁﬁﬁlﬁ(ﬁ'\mmmn 24 % Tuq 36534) wasAnLAny = 580,506.02 /12 = 48,375.51 un #iv LAY
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74 FAIRDEAL

~~ IMMPORT MARKETING AND SERVICES

Ice Factory @ Philippine

CUBAO ICE PLANT / SUPERANA

H.INC.

MICRO NICE DS TREATMENT START SEPTEMBER, 2019

OCTOBER, 2019-ELECTRIC BILL =

NOV.EMBER, 2019-ELECTRIC BILL=

DECMBER, 2019-ELECTRIC BILL=
JANUARY, 2020-ELECTRIC BILL=
FEBRUARY, 2020-ELECTRIC BiLL=
MARCH, 2020-ELECTRIC BILL =

2019 ELECTRIC BILL
1) APRIL, 2019 = P 3,652,888.86

2) MAY, 2018 =P 3,523,090.40
3) JUNE, 2019 =P 3,506,997.38

4) JULY, 2019 = P 3,287,063.67

P 13,970,040.31

P 3,087,257.68
P 3,280,790.79
P 3,484,329.75
P 3,224,046.28
P 2,810,584.79

P 2,764,542.09

2020 ELECTRIC BILI

1) APRIL, 2020 = P 1,862,210.13
2) MAY, 2020= P 2,104,683.47
3) JUNE, 2020 = P 2,898,284.12

4) JULY, 2020 =P 2,894,516.69

P 9,759,694.41

DIFFERENCE= P 13,970,040.31 - P 9759,694.41 = P 4,210,345.90 SAVINGS OF POWER AFTER 10
MONTHS OF MICRO NICE D5 TREATMENT AS PER OWNER OF THE ICE PLANT. ALL DATA COMES
FROM THE OWNER OF THE ICE PLANT AND UPON REALIZATION HE ALSO ORDERED MICRO NICE D5
TREATMENT OF HIS BRANCH ICE PLANT IN SUMULONG HIGHWAY, MARIKINA CITY. A 100% SCALE
FREE AFTER 12 MONTHS MICRO NICE D5 TREATMENT AND NOT ONLY SAVINGS ON POWER WILL
REALIZE AND ALSO SAVINGS ON WATER BECAUSE USING D5 BLOW DOWN OF WATER IS NOT

RECOMMENDED.
PREPARED BY

ROBERT,CAMARTINEZ
.GENERAL MANAGER

.FAIRDEAL IMPORT MARKETING & SERVICES

-~ _Use Micro-Nice® D-5
- Start Sekpt.ZQ;_QA
Bill Compared between

#954 Brgy. Malis Guiguinto, Bulacan | Tel. No.: {02yS83=04-08-/ (044) 233-74-68 /
Mobile No.: 0922-894-9661 / 09228949660 / 09778517286

— 2019 & 2020
April to July
Saved

( 13,970.040 - 9,759,694 =)
P4,210,346.00

or
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Technogreen
Micronice Group

MICRO-NICE

TA2NS AR




Anti-Corrosion Behavior by Mlcro Nice® D-5

of AISI 316 in evaporated water
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MICRO-NICE®.D-5
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Mapping of Micro-Nice" Presentation

Food Industry
Household

Cooling Tower D-5
Wall's

Future Park

Vanachai

ThaiFilm

Chiller D-5 Chiller (Cool water) AIM
LLG D-5 (Cutting Fluid )
D-5 Energy Conservation
Boiler

Waste Water Treatment
Case Renewable Water
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Micro -Nice ° Boiler

e Characteristics of Product
e Prevent new scale forming
e Remove old scale
® Rust protection
e Anti corrosion




Micro -Nice ° goiler

Using MICRO-NICE® Boiler Using General Chemical

= Boiler Capacity 10 Ton = Boiler Capacity 6 Ton

*Use General Chemicals
» Dosage 500 ppm per Ton per day _
= 3 categories

= One-time product fill per day a. Scale Protection
b. Scale Remover

C. O, Scavenger

= Using period before cleaning : = Using period before cleaning
"6 months = 6 months




