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e and Flotation Tank

iGenerator(CMG™)

guired Flotation Tank(NPF™)

CMG™ (Compact Micro-bubble Generator)

CMG is a device to generate a fine micro-bubbles. CMG is easily attachable
and detachable to a existing equipment, so when it is installed on a wesco-
typed pump, micro-bubbles are generated when the pump works.

NPF™ (No Power-required Flotation)

NPF has various effective functions for floating pollutant including without
power and facilities for removing scum.

CMG-10hP for Sea Water(PP) Case of CMG-10hP for Sea Water
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Livestock Wastewater treatment using CMG, PMF and NPF

I RELRERE)

PAC Polymer

Tank Tank LI_)
) e,

Adsorption
like as A/C

PF with fiter and adsorption

[ j air
* PAC : Poly aluminum chloride

Polymer can be skip depends on concentration of raw water
» PMF : Mixing and flocculation using wound pipe.
» NPF : No-power requiring floatation tank
Floatation-> Settling->Filtration->Adsortion
* CMG : Compact micro-bubble generator

Filtration

Raw water
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Specifications of CMG

Model Flowrate(L/min) Powerlkw-hp) In /out Dia(A)
CMG -0.2 5 0.2-1/4 15,15
CMG -0.4 10 0.4-1/2 20,20
CMG -0.75 17 0.75-1 20,20

CMG-1.5 32 1.5-2.0 25,25

CMG-2.2 40 2.2-3.0 25,25

CMG-3.7 99 3.7-5.0 32,32

CMG-5.5 100 9.9-7.5 90, 2 inch

CMG-7.5 130 75-10 90, 2 inch
CMG-11.0 300 11-15 80, 3 inch

+ Product Material : More than at least STS316, PP and PVC for sea water

Specifications of NPF

Size(mm) Flow rate
wodet LXWXH m3/min m3/hr
NPF - 10 1300 x 1300 x 2000 0.17 10
NPF - 25 2000 x 2000 x 2500 0.42 25
NPF - 50 3000 x 3000 x 2500 0.83 o0
NPF - 75 3500 x 3500 x 2500 1.25 75
NPF -100 4000 x 4000 x 2500 1.67 100
NPF -120 4500 x 4500 x 2500 2.00 120
NPF -150 5000 x 5000 x 2500 250 150
NPF -200 8000 x 8000 x 3000 3.33 200
NPF-300 | 10000 x 10000 x 3000 | 500 | 300

i
« Product Material : More than at least STS316, :[ PP and P\{C for sea water
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and Filter

TPMF™)
(HCS Fi

6 PMF™ (Pipe Mixing and Flocculation Unit)

PMF is a rapid mixing and flocculation unit using various radius of
curvature and sectional area of pipe lines without agitators and reactors.
It can be used with HCS Filter, IHS and NPF for coagulation and
flocculation.

6 HCS Filter™ (Hydro-cyclonic, Screening & Filter Unit)

HCS is compose of a compact one unit with three processes-hydro
cyclone, screening with auto-cleaning, and filtering. HCS will be replace
for huge sand filter and TP removal process in wastewater plant.

www.ngst.co.kr
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6; _-Comp'z;rison NGsT T 'ecﬁnologieg with Con\'lgnt'i.oﬁ:a_l-. Process .

Hydraulic detention time of PMF and HCS Filter takes only 2 ~3 minutes
while conventional Process-rapid mixing, flocculation, setting, and sand filter -
takes 100~ 120 minutes.

Electric power of PMF and HCS Filter need only 1.0 ~15kW while it of
conventional process need 20 ~30kW to treat 250 m3/day of polluted water.
When you want to control a contaminated water, however if you can not use
electricity, PMF and HCS Filter are able to treated it satisfactorily with only a
small generator.
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PM, PMF and HCS Filter for Q= 250 m3/day

PM : Pipe Mixer
PMF : Pipe Mixer and Flocculation Unit
HCS Filter : Hydro cyclone, Screening and Filtration Filter

www.ngst.co.kr
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e}
$1) PMF Technology for 250 ton/day

Conventional chemical
Treatment

2 7
PHERA || Zuy

COAGULATION FLOCCILATION

Polymer

Area(m?) 3.5 0.2
- Need more than 3 reactors
- Need Agitator and Motor - Almost Plug Flow Reactor
Comparison |- Need different kinds of - No need service because
agitator according to no moving parts
G values
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PMF(Pipe Mixer and Flocculater) PM(Pipe Mixer)
W500 x L500 x H1500(He 1200) W300 x L100 x H 1200

NGsT. www.ngst.co.kr
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Washing

Screen device

(STS or PP)

Part of Screen
(STS304)

Inlet Opening for

Filter exchange
Liquid-Sdli
Separato

Cleaning Device
for Screen

HCS Fliter-500-STS304 HCS Filter-500-PP&PVC
: for wastewater, Lake, Pond : Sea water, Ballast water,
Acid and alklai wastewater
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€  Processes for PMF and HCS Filter

Type Process Chemical Use Explanation of Process
Most high-Flow rate processing
Most compact
I Raw water — HCS No Rain water Harvesting, First Flush

water, Pretreatment for R/O and
U/F, Ballast water

High-Flow rate processing

Raw water - PM | Coagulant Remove for Phosphorus, Metals

II

— HCS (PAC, Alum, etc) More compact
Purification of Lake, Pond
- Coagulant Remove for SS, Phosphorus,
Raw water - PMF
III Hes (PAC, Alum, etc) | Metals
—
- Polymer Most water quality processing

® Unit Specifications

I. Pipe Mixing and Flocculation, PMF

Flow rate
Model Size Materials
(m3/day)
PMEF-250 250 W 500 x L 1200 x H 450 STS, PVC, PP
PMF-500 500 W1000 x L 1800 x H 850 STS, PVC, PP
PMF-1000 1,000 W2000 x L 2300 x H 1200 STS, PVC, PP
PMEF-2000 2,000 W2000 x L 3200 x H 1350 STS, PVC, PP
PMEF-5000 5,000 W2000 x L 5500 x H 1500 STS, PVC, PP

1) This process has included functions of pH control, mixing and flocculation, cf) PM
2). Size will be different according to site conditions

NGsT.
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II. Hydro cyclone-Screening-Filter(HCS Filter)

Model

HCS Filter-500

HCS Filter-1000

HCS Filter-2000

Flow rate(m3/day)

250 ~ 500
500 ~ 1,000
1,000 ~ 2,000

W 300 x L 300 x He 1000(1300)
W 400 x L 400 x He 1200(1500)

W 500 x L 500 x He 1500(1800)

Size

Materials

STS, PVC, PP
STS, PVC, PP

STS, PVC, PP

Flow rate and water quality are able to be different with the presense of chemical, opening
size of screen, Filters. This flow rate is based on screen opening 0.1mm.

III. Screen
Micron
mm

Mesh

IV. Filter

Materals
Nonwoven fabric

Activate Carbon
Slag
Zeolite
Lime
Disinfectant

Composite
media

500 300
0.5 0.3
30 50

200 130 100 80

0.2 0.13 0.10 0.08

75 120 155 200
Contents

Cheaper and superior filtration capacity

Organics, Colors, Aromatic compounds, Odors

Filtration and Crystallization of Phosphorus

Removal for Ammonium

Removal for Ammonium

Bacteria Removal

50
0.05
300

Other filter media is configured by each depth depending on the

purpose

V. Power Consumption

Flow rate
(m3/day)

250 ~ 500
500 ~ 1000
1000 ~ 1800

Submersible Coagulant Polymer C Power.
onsumption
pump(kW) Feeder(W) Feeder(W)

(kw)
0.25~0.50 30 30 0.25~0.56
0.50~1.0 50 50 0.50~1.1
10~ 20 100 100 10 ~22

Flow rate and power consumption are able to be different with the presense of chemical,
opening size of screen, Filters. This flow rate is based on screen opening 0.1mm.

NGsT.
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Pipe Mixer and Flocculater(PMF)
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Inlet

Darin for
Washing

Outlet

Opening for

Filter exchange

Darin for
Sediments

General and Perspective Drawing
on Hydro cyclonic, Screening , Filter (HCS Filter — 500)

NGsT..
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Separated HCS Filter-1000- 5 RPM Reducer(Automatic cleaning)
Automatic Operation |

Grip (Manual rotation)

Coagulant Reaction
- PM Use

MF Use .
SF Filte
e e i ;

Inlet

Part for
Replacement

Media
-PM Eff.
-PMF Eff. Nonwove
- HC Eff. n fabric

Zeolite

Activate

nm&o:

Ball
Final Eff. \ o

Solenoid v/v

] Sediment Drain(Solenoid v/v or ball v/v)
Solenoid v/v

Sediment Drain(Solenoid v/v or ball v/v)

NGsT.
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Separated HCS Filter-1000-Automatic Operation
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3. Sludge Solubilization
and its Application

Crystallization
and
Filtration

MixCa™ with Separation, Crystallization and Filtration Process
Capacity :0.5 ~ 3.0 m3/day of thickened excess sludge
Size :W1700xL1500xH1700

www.ngst.co.kr
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@ MixCa™ with Separation, Crystallization and Filtration Process

[ |

:—

Scum

T~

Sludge Flotation Tank _’l
W850xL850xH1700 Supern a
(Veff=0.8m3)

Alir

P3=0.4kW ) §
CMG(Micro-bubble Geﬁfrator) PA=0.4kW
(Q=10m3/d) ’
Pump Contents

P1 Sludge Feeder

P2 For cavitation(15atm)

p3 Make micro-bubble water

P4 Supply to Crystallization

Crystallization
and Filtration
W400xL400xH1000
(Veff=80L)

P2=2.2kW

ﬁ}.»

Ca(OH)2 Tank

P5=30W

and
carbon source tank

\

le—p To Carbon Source Tank

Power(kW)
1.5
2.2
0.4

0.4

Run Time(hr)
22
22
2.0

1.0

NGsT.
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6 Principle of MixCa™

2006/ 12708

e W{? ®  Reactor
-1

B

1] TG
-——— 120
—-—30
I ——-10
Reservoir 7.20 _— t T 90. Developed Venturi
o/
[ 210 0
200
Pump

for high flow-rate

130

Pump % 1o
for high pressure

Organic waste solids and sledges, which are input by the pump in the
direction of the external cylinder contact, make vortex at high speed and
move up along the space in the cylinder. At this time, strong shear
happens because of the frictional force among fluids or with the internal
cylinder and the difference of shear speed. As a result, solids or
microorganisms of sludge influenced by collision, impact, and shear force
while moving become corpuscular or solubilization by destruction of
membranes. And when they pass through the internal cylinder, cavitations
is made; and when cavitations bubbles collapse solids and sludge
dissolved, oxidized, and crushed by the local formation of high
temperature (about 5,000 C), high pressure (several Gpa) and radical;
then the properties of solids are changed. With cavitations device of an
orifice type installed at the back, Powermax can expedite to solubilize
sludge using its simple structure and multi-

functions.

NGsT. www.ngst.co.kr
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6 Crystallization of N and P as MAP and HAP

HPOS + Mg?* + NH,* + 6H,0 — MgNH,PO,.6H,0 J + H~ (MAP)
HPOZ + Caf?* + NH + 6H,0 — CaNH,PO,.6H,0 | + H~
10Ca?* + 6POJ + 20H — Cazpo(PO,)s(OH), (HAP)

MAP ; Magnesium Ammonium Phosphate, HAP; Hydroxylapatite

Commercialization of technology
for recovery as MAP and HAP from wastewater plant

CHEMIZAL
DOSING

CRYSTAL
GREEN"
PRODUCT

HAPR@ES

.
WEHAP |
~Abwbk ;
\ .
\ At
: PR A
SEEM A PAS ERAHAPE
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Propesel for MiCa 160m*d and Digester 8,000m®

F Recycle
Q=80 m3/d Prellmlnary for mixng%
Thickened
sludge
from

2nd settllng tank )
I___'I ,-—>

J.__ 1 Digester
— L-fJ ] O —*—5o00m)

Ca OH
Existing
Q= 80 1% Pump >

Thickened sludge

Supernatant
from 15t settling tank

® Pump » MixCa 6 set (2 set Preliminary)
+ Mixca 1 set for recycle :
l Nozzle | . Total Power Consumption :
140 ~ 180 kW
® Agitator « Size of Reaction Basin with MixCa :
W 3000 x L 6000 x H 1500(Heff 1000)

D800 x H 1200(22.0kW)

2009/01/06




CFD(Computational Fluid Dynamics)

1.900  (m)

Water . Superficial Velocnty Water Vapour at 25 C.Volume FrWater Vapour at 25 C.Volume Fraction
(Wector 1) , (Con {lsosurface 1)

'1?.574 '1000

e —————

r 0. 750
r13.256 @ °

F0.500

- 8,837 4

rd.419

I(].(]'DU

[m s*-1]

Cavitation and RSM Model
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(a) Achievement of a great 60% of solubilization

Experimental Results with MixCa and its application
Thickened Excess Sludge 3 m3/day, TCOD=13,000 mg/I MixCa D400xH1000, 13kW

B
o

—&— Control (w/o alkali)
¥ NaOH
—@- Ca(OH), _g--—-1a
N EamE o
v
4 5 6

Time (hr)

il

20 A

£0

40 4

20 1

/

[ Saluble P
P E00

4000

(b)

FS [rngi)

2000

i

zludge

alkali post treatmert

(b) Soluble Phosphorus reduction from 85 mg/l to 5 mg/l and generation of HAP
(c) VFA increased from 0 mg/I to 3,230 mg/l , which is 25% of TCOD.
(d) Production of methane increased 50% more than conventional digester

NGsT.

Specifications of MixCa

Flow rate (m3/d) D Size(m)
03 ~ 05 ®0.20 x HO.8
0.8 ~ 15 ®0.35 x HO.8
20 ~ 3.0 ®0.40 x H1.0
40 ~75 ®0.50 x H1.0
More than

SLEICRYCI Y ®0.70 x H1.2

1) Based on thickened excess sludge

Power Consumption

(kW)

25

6.0

10

18

1

More than 25

www.ngst.co.kr
ngst@ngst.co.kr



l 5 l 4 ¥ 3 I z I 1

MixCa™ with Separation, Crystallization and Filtration Process
W1700 x L 1500 x H1700

Crystallization
and Filtration
W400xL400xH1000
(Veff=80L)

Sludge Flotation Tank
W850xL850xH1700
(Veff=0.8m3)

Pressed Tank

DAF Pump
EsTRED

Cavitation Veturi

Toigr 3 b2 _."_I_.:.. _t._-.._... :..._ _m... _
AL

High Pressure Pump b
NGsT., Co Ltd Mixa - 3TFD

g iy 45-fg _ el N

! -] ! E] ._mﬂ— ] I F: I 1
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MixCa™ with Separation, Crystallization and Filtration Process
W1700 x L 1500 x H1700
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4. Non-Paint Source Control

Non-point sourc icluding combined sewer overflows
(CSOs) 4 f discharges a great deal of pollutants
into the thout any treatment  during an early
period of

CSOs and off contain various priority pollutants and

harm ils, PAHs; PCBs and toxic heavy metals

in 1985). Urban non-point source released
oint source such as typical sewage

A\ i

Type of BOD, SS TN TP Lead Total
Wastewater (mg/1) (mg/) (mg/1) (mg/1) (mg/1) Coliforms!

CSOs 60-200 | 100-1100 | 3-24 1-11 (0.4) 105-107

g 10-250 | 3-11,000 | 3-10 | 0.2-1.7 | 02-1.7 105-108
stormwater

runoff(typical)? (30) (650) (0.6) (0.6)
160 235 35 10 NA? 107-10°

3-8 12-216 0.5-4 NA 0.005-0.03

Typical sewage

' Roof runoff ,.

ote: 1. unit= MPN/lOﬁml, 2. () = mean, 3. NA > 110 7-‘__5"1'£lilable
. i

NGsT. WWW.ngst.co.kr
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Nom Point Source Treatment Unit

I H S (Innovative Hydrodynamic Separator)

& Introduction

Innovative Hydrodynamic Separator (IHS) enables to treat every kind of
solid efficiently within a short time. In a reactor, centrifugal separation,
screening, static precipitation and filtration can be performed. It is
installable for non-point source control, pretreatment of wastewater,
rainwater utilization, and pretreatment for rainwater storage basin and
rainwater pumping center.

IHS™

Iribed
Debrls and
Tine meaterials

- | Fine particle remover | E‘I’(‘-rcmmt‘rl‘

& Principles

Pretreatment Basin :Through the centrifugal revolution of fluids and the
difference of specific gravity of materials, it simply separates gloss solids
including sediments, draws a removable basket, and then removes
deposited solids.

Treatment Basin :

The fluid that flows in through the bottom external tube:

1) Centrifugal-revolves mathematically by a guiding plate and gets
removed by friction and cyclone; 2) The velocity of the running fluid slows
down rapidly while it passes in the direction of screen contact; 3) In the
screen, static precipitation is possible and gravity precipitation made; 4)
Some micro particles that are not removed out pass through the removable
carrier, having small head loss while the fluid goes up. The efficiency of
removal becomes improved by filtration.

www.ngst.co.kr
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< HS Design and Capacity

Pre-treatment
Planne(‘i Flux C;\;:zitv pi;;::itze Basin (m) s AlTe(:lt(al':f) Capture
m/d(m*/sec) N (W m* L
(" /sec) (cm) | piameter | Height | Diameter | Height m) Area (ha)
500(0.006) 0.012 15 0.9 1.12 0.9 1.2 14*23 10~20
1200(0.014) 0.028 20 1.2 1.50 1.2 1.50 1.7%2.9 24~48
2500(0.029) 0.058 25 1.5 1.88 1.5 1.88 2.0*3.5 50~100
4000(1.146) 0.092 30 1.8 2.26 1.8 2.26 2.3%4.1 80~200
10000(0.116) 0.232 40 2.1 2.64 2.45 3.00 3.0%5.1 | 200~400
20000(0.231) 0.462 50 2.1 2.64 3.06 3.50 3.6 5.7 400~800
30000(0.347) 0.694 60 2.1 2.64 3.45 4.00 4.0*6.1 | 600~1200

In case of using an improved rain gutter for pretreatment, the total area is reduced to less
than half or omitted.
The pretreatment basin can remove solids with less than 1mm-sized particles and its
specifications and quantity vary according to the load of gloss solids.

& Results of Particle Separation Test on Pavement

100 100
0
— 80
IS
© 60
£
o) 40
E E==aPercent Removal(%)
c
g 20 —8— Mass of Input (g)
dt_) o | i | A | A |
2mm Tmm 500um 250um 150um 106um 75um 45 um
Particle Size

N w
o o
Mass of Input (g)

-
o

The result of the test using the samples of road surfaces: 98% removal for 1.0~1.5
minutes (HRT); the particles of 1064m size were 100% removed while the particles of
454m were removed by 88%. Based on EMC (Event Mean Concentration): 90%
removal expected for SS and 70% removal for BOD. In case of installing a removable
carrier, removal of heavy metals, micro-particles and organic matters was highly

improved.

# Based on overseas design: 90% removal for 2.65 specific gravity and 150/40-
sized particles (80% for SS and 60% for BOD)

Efficiency of removing cilia :

length of hair (2,5,10 and 20cm)

The result of the test of injecting 5g by the

Length

20cm

10cm

Scm

2cm

Removal Rate

100%

100%

100%

99.8%

www.ngst.co.kr
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‘Test for applicability of a removable media to the inside the screen

Purpose of the test :Removable media to remove pollutants in the screen,
Sponge (including activated carbon coating), Granular activated carbon, Zeolite, Ring
type, Ciliary, Bactericidal media.

Pollutants :Heavy metals, Organic matters, Micro particles of 254m and less,
Pathogenic microorganism

Design for 100,000 ton/day IHS System, Location : Paju Korea
_ (D1a 3500) o

Effluent
>

Channel Type

Pretreatment

e = = =

Table. Performance comparison for hydrodynamic separators
(Source: Sacramento Stromwater Management Program,1999 except for IHS)

Performance Data

Note of Perfi Dat:
(% removal/capturable size) ote of Terlormance Lata

Product
TSS(%) Particle size(#m)D | 1) Removal size
2) Lab test at 24 gpm/ft?
h 2), 843 NA
Vortechs 80%, 8 3) 7storm events. EMC® base
Downstream 1504m
NA NA

Defender for 90% removal

425/m 4) Lab test at 125 gpm
CDS 844,70 for near 100% 5) 47004m aperture not effe-
° ctive for TSS<75mg/1

6) 4 storm events. EMC base
Stormeentor 809, 267, NA 7) 45storm events. EMC base
. 939%), 539 8) 3 storm events. EMC base

9) 4 storm events. EMC base

1064m10) Detention time 1.5 min

THS 8395 for near 100% 2 storm events. EMC base




5. Combination of technologies

@ Purificatio

@ Corro

ologies of River, Lake and Pond

water treatment

Polluted river, lake and pond are able to be purified and prevented by
using PMF, CMG&NPF HCS Filter , IHS and other technologies as like
bellows

v" Pipe Mixing and Flocculating : PMF™

v' Compact Hydro Cyclone-Screening-Filtering Filter: HCS Filter™
v Micro bubble Generator and Flotation Tank : CMG™ & NPF™
v" Surface Aerator with removal of scum : Centrox ™ Aerator

v" Use of EM(Effective Microorganisms) impregnated to clay ball

v" Prevention of first Flush or non-point pollution : IHS™

When dealing with the following corrosive waste water, materials of
product should be considered seriously

v Sea water for reuse using R/O and U/F
v Ballast water
v Acid and alkali wastewater

NGsT company can provide the corrosive wastewater treatment process
1, such as CMG™ , NPF™™ , PMF™, HCS Filter™ using  non-corrosive
. materials, PVC and PP.

WWW.Ngst.co.kr
ngst@ngst.co.kr




@ River, Lake, Pond Purification Technology

Prevention of NPS(IHS™ )

eRNEE

Aeration and removal of scum
- Centrox ™ Aerator

Off side Treatment and Injection of
a cleaned water

: PM™. PMF™ /NPF™ / HCS Filter™

WWW.Ngst.co.kr
ngst@ngst.co.kr



CMG™ & NPF™
Using Micro bubble Generator

IHS™
ontrol of Non-point source pollutio

Lei ] ]

N [ =
il ZuENEE

PME™ & HCS Filter™ Use of EM impregnated
Chemical and Filtration treatment to clay ball

/)]
NGsT... WWW.Ngst.co.kr

ngst@ngst.co.kr



6. Design and manufacture using CFD and
3D analysi

NGsT company formed the design and manufacture of
the environme )ment and unit using analysis of 3-D
CAD and comp fluid dynamics(CFD)

Study o < evice for sludge solubilization using CFD
has bee and the results are shown in the figure
below. dels used in the CFD are RSM(Reynolds
Stress M itation Index. (a) Each part of the reactor,
MixCa, i vector of the fluid flow rate. (b) the fluid
E | reactor will show the concentration
C urface of the fluid in each of cylinder
._In this case, because you can not
reactor, CFD analysis is very useful. In
perie in the design for turbine,

agitato 9 ‘
valves, @

fferent kinds of

Water Vapour at 25 C.Volume Fraction
bosusface 1)

Water . Superficial Velocity
(Vector 1) 1

17.674

Water Vapour at 25 C.Volume Fraci,

1000

o i
o 3

ater . Velocity ater Vapour at 25 C volume Fraction

Wector 2) o oratace ) |

2.152e4001

L 4 ;u 161400001

Plan view of
Submersible pump

Side view of Cavitation analysis on
Submersible pump valve

NGsT. WWW.Ngst.co.kr
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NGsT has carried out engineering, design and analysis on
device you want to make a equipment and facilities using 3D
The drawings designed by 3D is more practical than 2D
drawings, and it is complex and difficult to analysis a device

When you obtain 3D design about device your want make ;

- The product is more realistic and simple than 2D

- You can mush reduce trial and errors when you assemble
and install the device you want make and so much
labor and time savings can be seen.

- The drawing by itself give a great commercial values.

Design and Fabrication through 3D

Hydro-cyclone PLC and Control box
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High-speed power grinder

NGsT Www.ngst.co.kr
ngst@ngst.co.kr
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1st floor, Buyu B/D, 273-169, Hongje-Dong
,Seodeamun-Gu, Seoul, 120-857, Korea
www.hgst.co.kr, ngst@ngst.co.kr
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