SPECIFICATION SHEET

Automatic Total Nitrogen &
Phosphorus COD Analyzer

This product is used for drainage monitoring in factories and
business offices, and auto measurement of total nitrogen,
total phosphorus and COD density in water quality control.
ultraviolet spectrophotometry method is applied for COD
measurement.

Get the coefficient by correlation with hand analysis, and
input coefficient to show the value of COD.

Instrument standard: 1 fluid passage, 1 range type, 3 items
measurement.

o 120°C 30 minutes pyrolysis is adopted to achieve
a sound integration with hand analysis value.

o To test 3 items (TN, TP, COD (UV)) with a multi-wavelength

detector.

o Compact design with simple sample and reagent measuring

unit.

o Integrative manifold tubing, simple structure

o To reduce measured waste liquid to 15L/month by saving
reagent

o The heating resolver adopts an independent simple design

o Pure water in built-in sink can test continuously for about
10 days.

o Tubing in the back has been moved to operate from the
front.

o CF Card can store 1 year’s data.

Standard Specification

Product name Automatic Total Nitrogen & Phosphorus COD

Analyzer
Model : NPW-160
Measuring Total nitrogen (TN) density and total phosphorus (TP)
objects and COD (UV) density in the water
Measuring TN: Alkaline peroxo disulfate decomposition (120°C,
method 30 minutes) - ultraviolet spectrophotometry

TP: potassium peroxo disulfate (120°C, 30 minutes) -
Molybdenum blue (ascorbic acid) spectrophotometric
method.

COD: 2 wavelength spectrophotometry (ultraviolet
254nm/ visible rays 546nm)

Measurement
range:

Repeatability:

Measurement cycle:
Measurement point :

Load capacity
calculation
Display mode

Recording mode :

Calibration method:
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10mm cell minimum maximum
TN 0to5mg/L 0t050mg/L
TP 0to2mg/L 0to20mg/L
COD 0to1Abs 0to2Abs
20mm cell minimum maximum
TN 0to2mg/L 0to25mg/L
TP 0to0.5mg/L 0to10mg/L
COD 0t00.5Abs 0to1Abs
5mm cell minimum maximum
TN 0to100mg/L 0t0200mg/L
TP 0to5mg/L 0t020mg/L
COD 0to1Abs 0to2Abs

10mm cell

TN |0 to50 mgiL Within +3%FS

TP | 0to20 mg/L Within £3%FS

COD | 0to 2Abs Within +2%FS

20mm cell

TN |0to25mg/L Within +3%FS

TP |0to 10 mg/L Within £3%FS

COD | 0to 2Abs Within +2%FS

5mm cell

TN | 0to 1000 mg/L Within +3%FS

0 to above 100 to 200 mg/L | Within +5%FS

TP | 0to20 mg/L Within +3%FS

COD | 0to 2Abs Within +2%FS

measurement / 1 hour (can set to be 1 to 6 hours)
1 fluid passage
Built-in

Touch screen operation, switch to display year, month
and date, moment, measurement value, load capacity,
action state etc.

small built-in flash memory (1 years data storage),
equipped with a printer with auto winding function.

To use calibration liquid for manual and auto
calibration. External signals can be made use for
calibration. Zero calibration is conducted automatically
when COD is used for measurement.
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Analog input signal :

Analog output sign

Contact input
signal

Contact output
signal

Ambient tempera-
ture and humidity

Drainage flow rate measurement value input: 4 to 20mA DC
Measured value / 3 items: 4 to 20mA DC, load resistance
less tan 600 Q.

Load capacity / 3 items: 4 to 20mA DC, load resistance
less tan 600 Q.

external measurement start signal, external calibration
start signal, no sample, flowmeter maintenance is under
way, contact rating: 24V DC, 0.3A

measurement value alarm (3 items), load capacity

alarm (3 items), major failure, minor failure,

maintenance underway, power off, preprocessing startup
Contact rating: 24V DC, less than 0.3A

AC100V, less than 0.1A

2°C to 40°C, less than 85 % (RH)

al:

Specimen water
condition
Reagent
consumption
amount

Waste liquid amount :
Power supply
Power consumption :
Structure :
Boundary dimension :
Coating color

flow: 1 to 3L/min (about 60mL/1 measured)
Pressure: 20 to 50kPa, temperature: 2 to 40°C
Peroxide solution: 2.6L

Sodium hydroxide: 0.37L

Hydrochloric acid: 0.45L

Ammonium molybdate: 0.37L

L- ascorbic acid:0.37L

(1 hour/ 1 measurement hour 1 month’s consumption
amount)

about 15L/month

100VAC+10V, 50/60Hz

500VA (max), 200VA (average)

IP52, floor surface setting model

450 (W) x 380 (D) x 1430 (H) mm (excluding water catcher)
equivalent to Munsell 5PB8/1

Weight about 80kg
Measurement flow ‘ Specimen measurement |
Potassium Potassium
peroxo disulfate peroxo disulfate
Sodium hydroxide
\4 A\ 4
Thermal cracking
120°C 30min
Cooling
Hydrochloric acid L- Ascorbic acid
(pH adjustment)
Ammonium
molybdate solution
A\ 4 A 4 Y
N TP
COD (UV)
abii?t?a"r]we 708 or:OOnm 2 wavelength absorbance measurement
measurement r:ezg[”::nc:m (ultraviolet light 254nm/visible rays 546nm)
| SV9
N )
tmospt Pt
P4 C
P7
svi svsy  svrl
=) 4 oX Heati
eating
decomposer
/1
" O 3%3
1
™1 < | <
SV1
IS P1
C
Sv2 Potassium peroxo disulfate
Svi5| C
Ko
< | e <<
P2 P3
C cpsvie
FS3 Sodium hydroxide ~Hydrochloric acid
R R P9 Detector < | < < | <
|Total nitrogen, total ~ Pure water Effluent | cOD (UV) P5 P4
pho§pho'rus SPAN tank tank Standard
Ca|lbfat'l—_(§11llquld liquid ™2
Ascorbic acid  Ammonium molybdate
F1& S
Water
receiving tank
Reaction chamber
O—C
Sample Drain outlet
water inlet

_2_



Sample measurement system ‘

Air pump
P

Reserve tank Buffer tank

t L -—

I Pure water
Sample water Syringe pump
Reaction chamber
Focus mirror
Collimation E collimator condenser
D2 lamp

200 to 900 nm

mirror N \ slit lens lens il
/ N 0, 0 — 0< —
L

Cell
Diffraction grating

yvY
|220, 254, 546, 880'

Linear array detector

Multi-wavelength detector-based optical system

Sample
measuring cell

Multi-wavelength
detector

Reaction

Syringe pump chamber

Reagent measuring
unit




@ Printer lettering example

Daily newspaper

lettering

(An example on
March 28, 2002)

Hi Density Flow capacity
ik mesL)  (m3/h)  (kg/h)
0000 ™ 28.4 260 007
" 0,136 269 0.00
oo 329 289 o008
01:m ™ 2.6 255 007
L3 0133 255 o000
Con 3.5 25 008
0z:00 ™ 284 280 007
L3 0.136 28 0.00
con 29 28 0.00
03:00 ™ 26,6 285 0.07
™ 0133 L85 0.00
oD s 25 0.08
04:00 ™ B4 260 0.07
™ 013 260 Q00
oan 2.9 289 009
05:00 ™ 2B.6 15 007
w 0133 15 000
o0 05 25 007
20 4 LED 007
" 0.136 26 000
oo 329 268 009
2300 ™ 25.6 255 O0.07
" 0133 266 0.00
oo 35 25 008

(" ™ ™ cap
gLy g/ (ne/L)
MAX, ng 0.4 364
MIN. 4.6 0126 286
| AVE. 82 013 323
Y2954 TNload TPload COD load
3/ (eesh) Ghe/hy thgh)
| [Th8 260 008 0.00 0.08
MR 237 006 0.00 007
ME 25 007 000 008
| A Al s
mg/L)  (nd/h)  (hegdd)
™ 8.3 605 1.7
1 0132 65 o0
(E11] 322 605 1.9

mmm————me

TV Y Y VAV AV AV AV AV AV AV AV AV

Lettering example with load capacity calculation

Terminal connections ‘

Power cut-off (C13)

Total nitrogen
measurement value
error (CO)

Total phosphorus
measurement value
error (C1)

COD measurement value
error (C2)

Total nitrogen
capacity load
amount error (C3)
Total phosphorus
capacity load
amount error (C4)

COD capacity load
value error (C5)

Alert 2 (C6)
(Minor failure)

Alert 1 (C7)
(Major failure)

Calibration in progress
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Contact output External 21
"Close" at power measurement
cut-off start 22
Contact output External 23
calibration
"Close" at failure start 24
Contact output Flowmeter 25
Maintenance
"Close" at failure underway | 26
I: Contact output No drain 27
"Close" at failure (Flow meter) 28
I: Contact output UV analyzer 29
"Close" at failure Abnormal 30
I: Contact output 31
Spare input
"Close" at failure P P 32
I: Contact output Spare output 33
"Close" at failure (©9) 34
I:: Contact output Spare output 35
"Close" at alert (C10) | 36
I:: Contact output Control output 37
"Close" at alert () 38
Contact output Mgintenance 39
"Close" at in progress
I:: calibration in progress (c12) | 40

Temperature measurement value
daily newspaper
Maximum value
Minimum value
Average value
| Load capacity daily newspaper
Maximum value
Minimum value
Average value

| Daly average test
Daily actuarial flow
) Dailyload capacity

-
2]
2]
2]
2]

[
[

@ CF card data table example

iy |Time [m:asmemem [P measurement |VC:LDG Teasurement |FIOW |N ot capacty |F ot oty Icon o copty
] [lw‘l |msﬂ. |mst |m3ﬂ'l |ks |Icg Ika
Original data for load capacity calculation
2003.1.1] 0:00 2.026 1.047 1.2| 156.4 0.32 0.16 0.18
2003.1.1 1:00 2.026 1.047 1.2] 156.4 0.32 0.16 0.18
2003.1.0] 2:00 1.898 0.945 1.2| 158.39 0.3 0.15 0.18
2003.1.1| 3:00 1.888 0,945 1.2] 156.48 0.3 0.15 0.18
2003.1.1]  4:00 1.914 1.004 1.3| 156.45 0.3 0.16 0.2
2008.1.1] 5:00 1.914 1.004 1.3] 156.5 0.3 0.16 0.2
2003.1.1] 6:00 1.833 0.996 1.3| 156.44 0.29 0.16 0.2
2003.1.1] 7:00 1.833 0.966 1.3 156.5 0.29 0.18 0.2
2003.1.1] 8:00 1.982 1.074 1.2| 156.46 0.3 017 0.2
2003.1.1] 9:00 1.982 1.074 1.2 156.4 0.9 017 0.2
2003.1.1( 10:00 1.851 1.03 1.1] 156.45 0.29 0.16 0.18
2003.1.1] 11:00 1.851 1.03 1.1 156.46 0.29 0.16 0.18
2003.1.1] 12:00 1.808 1.021 1.3] 156.46 0.28 0.18 0.2
2003.1.1] 13:00 1.808 1.021 1.3| 156.46 0.28 0.16 0.2
2003.1.1] 14:00 1.654 0.979 1.3] 156.44 0.26 0.15 0.2
2003.1.1] 15:00 1.654 0.979 1.3| 156.46 0.26 0.15 0.2
2003.1.1] 16:00 2.068 0.967 1.3] 156.45 0.32 0.16 0.2
2003.1.1| 17:00 2.068 0.987 1.3| 156.46 0.32 0.16 0.2
2003.1.1] 18:00 1.793 0.966 1.3] 156.43 0.28 0.15 0.2
2003.1.1] 19:00 1.793 0.966 1.3] 156.51 0.28 0.15 0.2
2003.1.1| 20:00 1.962 1.062 1.3| 156.41 0.3 0.16 0.2
2003.1.1] 21:00 1.962 1.062 1.3 158.52 0.31 0.16 0.2
2003.1.1| 22:00 1.92 0,969 1.3| 156.44 0.3 0.15 0.2
2003.1.1] 23:00 1,92 0.969 1.3] 156.51 0.3 0.15 0.2

Note: The original data in CF card is in a format (with a separator)

Contact input
Pulse

Contact input
Pulse

Contact input
"Close" at maintenance
in progress

Contact input
"Close" at no effluent

Contact input

"Close" at failure

Contact output
"Close" for 3 seconds

Contact output
"Close" at maintenance
in progress

Total nitrogen
measurement value

Total phosphorus
measurement value

COD
measurement
value

Total nitrogen
load amount

Total phosphorous
load amount

COD load amount

UV analyzer input
(option)

Flow
meter input

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

|:: 4~20mA DC
|:: 4~20mA DC




Fundamental performance examples ‘ @ 10mm cell linearity

kS . . kS TP linearity (10mm cell =
& TN linearity (10mm cell) S 2.500 inearity ( ) S 1 —0.0045% —0.003
§ 6.0 1.0007x +0.0748 5 2000 | Y=0.9986x —0.0034 5 o8 = - ~
I y=1. X . =4 g = £~ =
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® 10mm cell repeatability
- TP repeatability (10mm cell ili
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@ 20mm cell linearity
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COD linearity (10mm cell)

NPW-160 measurement value [mgN/L]

NPW-160 measurement value [mgP/L]




Unit: mm
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B Outlet wiring
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Base bolt positidn)

Internal configuration

@ Built-in pure water tank (standard)

(Base bolt position)

Details in the drawing may be different from actual situation.

@ Built-in deionizer (optional)




@ For external use Cubicle (optional)
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NPW160-0- 1] CICICICICIICICI0]

Delivery area™
Japan
China
Korea
Other
Power?
100VAC 50/60Hz (standard)
110VAC 50/60Hz
220VAC 50/60Hz
Trar ission output
b P O O O O O O O O B 4 to 20mADC (standard)
Communication function
None (standard)
RS-485 Additional
RS-232C Additional
Total nitrogen measurement range mgN/L"?
No measurements required
Oto2
Oto5
0to 10
Oto 15
0to 20
0to25
0to 50
0to 100
0 to 200
Other specification (within the above range)
Total phosphorus measurement range mgP/L"
No measurements required
0t0 0.5
Oto1
Oto2
Oto5
0to 10
0to 20
Other specification (within the above range)
COD measurement range mgO/Lr (eference value) “
No measurements required
0to 10
0to 20
0to 40
0to 50
0to 100
0 to 200
0 to 500
Other specification (within the above range)
COD (UV) Measurement method
No measurements required Not**
Internal intermittent measurement(standard)
Connecting COD signals from the outside (input)®
Pure water supply method
Built-in pure water tank(standard)
Built-in deionizer
Matching deionizer (separately equipped) " Note 2
Supply pure water from outside™®
Built-in printer
Yes
No
Adju 1t tank 7
No (with standard sink)
Yes (separately equipped, with standard sink)
External dilution device™®
O | No (standard)
’I Y Yes
Representation form
Japanese (standard)
English designated

oOw>

<CcIOMMUOW>Oo

<TMmMOOW>o

<OMMUO®m>o

Special type code
Number of digits: 9
Number of English letters: Z

wWN =0

NPW-160 is based on 10mm cell; however, you can select 20mm cell in case of low concentration, or 5mm cell for high concentrati on circumstances.
(Refer to Table of cell Wavelength Measurement Range for details)

*1.  Please note that the wavelength measured in China is different to that in Japan. (TP: 880 —700nm, and TN: Turbidity correction 254 — 275 nm

*2. When the supply voltage is over AC 100V, please install an internal reducing transformer.

*3.  The designation of measurement range of total nitrogen and total phosphorus may be confirmed according to the Table of cell Wavelength Measurement Range and
selected after combination.

*4.  The range of spectrophotometry measured in COD may be confirmed by selecting cell wavelength in the TN and TP measurement range.
The spectrophotometry measured in 20mm cell is 0 to 1Abs, and 0 to 2Abs for 5mm and 10mm cells. The COD measurement range shall be the reference value.

*5.  In case the signals of external COD meter and UV meter are connected, the functions may have the following restrictions during loading calculation, due to the different
software installed.
1: Only the whole-number clock start can be set; 2: The measurement period is limited to 1 hour;
3: External measurement startup cannot be set; 4: The UV meter measurement cannot be used.

*6.  Deionizer shall be prepared separately; in case the pure water is sourced from outside, after the accumulated water is drained off, it shall have an internal water tank to
perform storage function.

*7.  In case of excessive bubble in sample water and intensive change in flow rate, it's necessary to set an adjustment tank in the front part of water receiving tank of
measurement instrument.

*8.  When the external dilution unit is installed, the method of pure water supply is suggested to be ‘Deionizer to Prepare Separately’ or ‘Pure Water Sourced from Outside’.
The frequency of pure water supply will be increased because there’s an internal pure water tank; consequently, the pure water box will also be changed more frequently.

1. Refer to the Specs of Test Samples for all power conditions.
2. Please prepare a deionizer separately; the purifier made by Organo Corporation is recommended.
G - 10C type with front and rear filters (code 134G323) spare cartridge (code 134G006)

3. When the measurement range of total nitrogen and total phosphorus is designated to be ‘Measurement Not Required’, adjust in the basic range (no dilution) and then

arrange shipment.
4. When the measurement range of COD (according to UV measurement) is designated to be ‘Measurement Not Required’, adjust in the 0 to 1Abs (0 to 20mg/L) range and then

arrange shipment.

—8—



Table of cell Wavelength Measurement Range ‘

<10mm cell> cell Selection of measurement range for 10mm long cell (for low concentration)

Measurement range

Total nitrogen (TN [mg/L])

0to2 Oto5 | Oto10 | 0tol5 | 0t020 0t025 0to50 | 010100 | 010200
0to0.5 ‘ ‘ ‘ Production is not possible | Production is not possible| Production is not possible
Correspond with 20mm cell - - - -
Total Oto1 Production is not possible | Production is not possible| Production is not possible
phosphorus Oto2 O O O O O O Production is not possible| Production is not possible
TP
[mg/L] 0to5 O O O S O ) C d with
orrespond wi
0to10 — - O O O O O O 5mm cell —
0to20 Production is not possible O O O O O O |
<20mm cell> cell Selection of measurement range for 20mm long cell (for low concentration)
M ‘ Total nitrogen (TN [mg/L])
easurement range
! g 0to2 Oto5 0to10 0to15 0t020 0to25 0to50 010100 010200
0to0.5 O O O O O O Production is not possible | Production is not possible| Production is not possible
Total Oto1 O O O O O O Production is not possible | Production is not possible| Production is not possible
phosphorus| otg 2 O /\ /\ /\ YAN /\ Production is not possible| Production is not possible
TP
(mg/L] Oto5 O )
0to10 O Correspond with 10mm cell Correspond with
| | | 5mm cell —
0to 20 Production is not possible ‘ ‘ ‘ |

/\ : Since the measurement wavelength of the China-oriented product is different, select 20mm for the corresponding
low-concentration test sample.

<5mm cell> cell Selection of measurement range for 5mm long cell (for high concentration)

Measurement range

Total nitrogen (TN [mg/L])

0to2

Oto5

| _0to10 | o0to15 |

01020

0Oto25

011050

010100

010200

0to0.5 ‘ ‘ ‘ Production is not possible | Production is not possible| Production is not possible
rr nd with 20mm cell
Total oto1 Correspond with 20 ce Production is not possible | Production is not possible| Production s not possible
hosphorus
P $P Oto2 Production is not possible| Production is not possible
mg/L Oto5 . O O
(ma/L] t Correspond with 10mm cell o) o)
0to10 | | |
0to 20 Productionis not possible O O




Installation Guidelines

@ Built-in deionizer type

1800

Maintenance space

Cable rack
cable of power, transmission,and alert
(Conduit piping possible)

Drainage pipe
Declivity of 1/50 or more

Y-strainer
80Mesh
Pipe name Pipe diameter Pipe material Remarks
Sample inlet Rc 1/2 PTFE tube blade hose,etc. (external diameter 6 to 10mm),
Drain outlet Rc % Rigid polyviny! chloride tube (VP20 or more) Open to the air (tube end)
City water inlet Rc 4 | Rigid polyvinyl chioride tube (VP13 or more) Option
Pure water inlet Rc 1/2 Rigid polyviny! chloride tube (VP13 or more) Option

Sample water pipe
Flow rate greater than or
equal to Tm/secc

Sample water pump (self-priming type)

Discharge pressure: 0.05MPa
Procure anti-freeze if necessary
(Sample water pipeline)

R

Drainage conduit
Declivity of 1/50
or more

D Effluent

Troom temperature)

Strainer 5 to 10 mesh
(depends on water quality)

Filter installation

Blade hose
Stainless steel
pipe, etc.

Note

1)

Underwater pump

In consideration of fluctuations in the surface of the water,
please ensure that the underwater pump is underwater
even at the lowest level.

2) To avoid sucking mud or stone, etc., please keep far away
from bottom.

35

e

600

420 +1

4-M10 Anchor bolts

(M10x160 to 200L)
(100) 270 £1

500

130

20 to 50

Basic drawing

160 ~200

M10 X160 to 200

Detailed Plan of Anchor Bolt

Note: Before connecting a pipe to the instrument, fully brush away dust and dirt from
the inside of the pipe. If the pipe is dirty, the electromagnetic valve will be clogged.



Maintenance space e
Install with filter

Blade hose
Cable rack Stainless steel
Cables for power, transmission and alert pipe, etc.
Conduit piping possible
\\‘
5| Note Underwater pump
,/ .
- i 1) Considering the changes of water surface, the pump shall
H remain in water even at the lowest liquid level.
f 7 i 2) To avoid sucking mud or stone, etc., please keep far away
I b ! from bottom.
o> '
! ~. |
H ~.. - : 368 £1, 80
~.. | b 8-M10 Anchor bolts
1 H o (M10x160 to 200L)
o & | . S
o ! Sample water pipe I
SB i Flow rate greater than or equal to 1m/secc
: ! i
| Drainage pipe g -
: Declivity of 1/50 or more s 8 | T -
e = f 1 T
b H i Front
Sample water pump (self-priming type) o | V| — 35
Discharge pressure: 0.05MPa g H I
Procure anti-freeze if necessary |.._.. K
(Sample water pipeline)
o
(=}
Drainage conduit
Declivity of 1/50 (100) 270 £1] | 130
or more 500 20 to 50

Basic drawing

8 Drain
o ey ]
g )
Y-strainer N £ o
80mesh € S 7
§ 2
| o
©
Strainer 5 -
to 10 mesh M10 X160 to 200
(depends on [
water quality) ’(‘" 50
Detailed Plan of Anchor Bolt
Pipe name Pipe diameter Pipe material Remarks -
Sample inlet Rc U5 |PTFE tube.blade hose,etc. (external diameter ¢ 6 to 10mm) etc. Note: Before connecting a pipe to the instrument, fully brush away dust and dirt from
Drain outlet R % | Rigid polyvinyl chioride tube (VP20 or more) O;;:anté)et::)anr the inside of the pipe. If the pipe is dirty, the electromagnetic valve will be clogged.
City water inlet Rc 1/2 Rigid polyvinyl chloride tube (VP13 or more)
® For external use
Cubicle built-in type
Blade hose Install with filter
Stainless steel
Cable rack pipe, etc.
Power supply, transmission,
alert
(Conduit piping possible)
Note Underwater pump

1) In consideration of fluctuations in the surface of the water,
please ensure that the underwater pump is underwater
even at the lowest level.

2) To avoid sucking mud or stone, etc., please keep far away
from bottom.

Front

Drainage conduit J
Declivity of 1/50 or more T

Y-strainer R + ‘Fro_nt
80mesh > B
2
& | |
o 480 *1
4-M12 Anchor bolts
Sample water pipe (M12x200L) 510
Flow rate greater than or .
equal to 1m/secc DD"E'" Basic drawing
Drainage pipe s
Declivity of 1/50 or more %
g
£ gl
g 7
=3 g
3
|
Sample water pump (self-priming type) 9 M12 X200
Discharge pressure: 0.05MPa <
Procure anti-freeze if necessary 50
(Sample water pipeline)

Strainer 5 to 10 mesh (depends on water quality)

Detailed Plan of Anchor Bolt

Pipe name Pipe diameter Pipe material Remarks
Sample inlet Rc % Rigid polyvinyl chloride tube (VP13 or more) ) ) . i
£ Open to the air (ube end) Note: Before connecting a pipe to the instrument, fully brush away dust and dirt from
i igi i en to the air (tube ent . . . . . . . .
Drain outlet Re 74 Rigid polyvinyl chioride tube (VP20 or more) P the inside of the pipe. If the pipe is dirty, the electromagnetic valve will be clogged.
City water inlet Rc % Rigid polyvinyl chloride tube (VP13 or more)
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