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WARRANTY/DISCLAIMER

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a
period of 13 months from date of purchase. OMEGA's WARRANTY adds an additional one {1} month
grace period to the normal one {1) year produet warranty to cover handling and shipping time. This
ensures that OMEGA's customers receive maximum coverage on each product.

if the unit malfunctions, it must be returned to the factory for evaluation. OMEGA's Customer Service
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Upon examination by OMEGA, if the unit is found to be defective, it will be repaired or replaced at no
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conditions outside of OMEGA's control. Components in which wear is not warranted, include but are not
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OMEGA is pleased to offer suggestions on the use of its various products. However,
OMEGA neither assumes responsibility for any omissions or errors nor assumes liability for any
damages that result from the use of its products in accordance with information provided by
OMEGA, either verbal or written. ONMEGA warrants only that the parts manufactured by it will be
as specified and free of defects. OMEGA MAKES NO OTHER WARRANTIES OR
REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESS OR IMPLIED, EXCEPT THAT OF TITLE,
AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF
LIABILITY: The remedies of purchaser set forth herein are exclusive, and the total liability of
OMEGA with respect to this order, whether based on contract, warranty, negligence,
indemnification, strict liability or otherwise, shall not exceed the purchase price of the
component upon which liability is based. In no event shall OMEGA be liable for
consequential, incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic
Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or {2) in medical
applications or used on humans. Should any Product{s) be used in or with any nuclear installation or
activity, medical application, used on humans, or misused in any way, OMEGA assumes no responsibility
as set forth in our basic WARBANTY/DISCLAIMER language, and, additionally, purchaser will indemnify
OMEGA and hold OMEGA harmless from any liability or damage whatsoever arising out of the use of the
Product(s} in such a manner.

RETURN REQUESTS/INQUIRIES

- Direct all warranty and repair requests/inguiries to the OMEGA Customer Service Department. BEFORE
RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN
{AR) NUMBER FROM OMEGA'S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID
PROCESSING DELAYS). The assigned AR number should then be marked on the outside of the return
package and on any correspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent
breakage in transit.

FOR WARRANTY RETURNS, please have the FOR NON-WARRANTY REPAIRS, consult OMEGA
following information available BEFORE for current repair charges. Have the following
gontacting OMEGA: information available BEFORE contacting OMEGA:
1. Purchase Order number under which the product| 1. Purchase Order number to cover the COST
was PURCHASED, of the repair,
2. Model and serial number of the product under | 2. Model and serial number of the product, and
warranty, and 3. Repair instructions and/or specific problems
3. Repair instructions and/or specific problems relative to the product.
relative to the product.

OMEGA's policy is to make running changes, not model changes, whenever an improvement is possible. This affords
our customers the latest in technology and engineering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.
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Introduction

This manual is only for the optional specifications of 'Math function’, "Totalizer' and ‘Flow correction’ of RD200
/RD2800 series recorders. For tﬁe standard functions and other optional specifications, please refer the separate

manuals.

1. Separate manuals

1) Standards
RD200 series (Multi-point typg) ---mmmre M-4342/0606
RD2800 series (Multi-point type) - M-4343/0606

RD200 series (Pentype) \ nM-4341/0606
RD2800 series (Pen type)

2) Option

Communications interface « . M-4344/0606

2. ‘Data communications input’ by keys

‘Data communications input’ can be programmed with keys when the ‘Math function’ (option) and
‘Communications interface’ (option) are combined. However, for the option of ‘Communications interface’, it is

programmed through communications only.

[1] Math functions

The measured data of each channel can be computed and their results are displayed and printed.
The alarm setpoints in the channel Nos. for computed results are programmed for the computed values.

1. Types of math functions

TYPE MATH EXPRESSION SET VALUE *'
1. non (no computation) - -
2. muUL Ax + By + Cxy +D » Channel No. for computed result
(Arithmetical A, B, C, D: Constant « Constant (A, B, C, D)
computation 1) X, y : Measured values « Channel No. for measured values (x, y)
3.dv*? Ax/y+B « Channel No. for computed result
{Arithmetical A, B : Constant » Constant (A, B)
computation 2) X,y : Measured values » Channel No. for measured values (X, y).
4. LoGE LOG.x ¢ Channel No. for measured value (x)
(Natural Logarithm) x: Measured value = (= Channel No. for computed result)
5 LoG10 LOGox + Channel No. for measured value (x)
(Logarithm) x : Measured value e (= Channel No. for computed result)
6. POWEr e » Channel No. for measured value (x)
(Exponential) x : Measured value # (= Channel No. for computed result)




TYPE

MATH EXPRESSION

SET VALUE **

7. root *°
(Square root)

SsSy) | [-Rx-Rz g
{Ss-S7) RaR. 7

R, : Voltage value of measuring input
R : Maximum limit for range setting
R, : Minimum limit for range setting
S : Maximum limit for scale setting
S; : Minimum limit for scale setting

¢ Channel No. for voltage value of
measuring input (Ry)
(= Channel No. for computed result)

Measured values of dry bulb (x) and

(Maximam value)

(%) during an interval

8. Humidity wet bulb (y) and humidity is computed | « Channel No. for computed result
(Humidity) by the relative humidity table. « Channel No. for measured values (x, y).
X, ¥ : Measured values
9. Hi PEAK Maximum value of measured values

« Channel No. for computed result
* Interval

10.Lo PEAkK Minimum value of measured values (x) « Starting time

(Minimum value) during an interval « Channel No. for measured value (x)
11. AVErAGE Average value of measured values (x)

(Average value) during an interval
12. AbS * ] « Channe! No. for measured value (x)

(Absolute value) x : Measured value « (= Channel No. for computed result)
13. int** This is only applicable for the “Totalizer” (option).
(Totalizer) Refer to Section [2] for details.

FLoW1 to FLoW7?
(Flow correction 1to 7)

14. Commin *° Nil
(Data communications | [Only displayed for the = -Channel for data communications input
input) “communications interface” (option))

15-21 %

This is only applicable for the “Flow correction” (option).

Refer to Section [3] for details.

*1 . Setting of printing rage is necessary for all math functions from 2 to 21.
*2 . When the measured value (y) is 0, the value (Ax) becomes as bellow.

if Ax>0 then OVER
if Ax=0 then O
if Ax<0 then -OVER

*3 : The math expression shown in the right side is applied when the measuring input voltage (Rx) is 1% or more
of the setting range (Rs - Rz). When itis less than 1%, it becomes and is fixed to the minimum value of scale

setting (Sz).

*4 : Refer to Section 2 item 14 for the Totalizer' (option).

"5

communications input can be set by keys.

*6 : Only pen type.

When the ‘Math-function’ {option) and ‘Communications Interface’ (option) are combined, the data




2. Programming

2.1 Printing channel for computed result

1) Math functions of which computed results are only printed in the channels Nos. of measured value
The computed result by the math functions of square root, natural ogarithm, logarithm, absolute value, and
exponential is only printed in the channel No. of measured value (x). Therefore the measured value (x), which
these 5 math functions are applied to, cannot be printed.

2) Math functions of which computed results can be printed in any channels
The computed result by other math functions than the above 5 kinds can be printed in any channels including
the channel of measured value. However, if the channel of measured value is selected, the measured value
cannot be printed.

2.2 Printing range

The printing range of the channel for computed result is “Printing range” programmed by math function
programming, not by range programming.

2.3 Decimal place for display and printing

The decimal place is decided by “Printing range” programmed by math function programming. If the decimal
place differs in the maximum and minimum values, the fewer decimal places is effective.

2.4 Computation of maximum, minimum and average values

1) Resetting of computation
The computation is autornatically reset after the programmed interval time. Accordingly maximum, minimum
and average values in each interval time are computed.

2) Operation at power failure recovery
1. If the power is recovered in the programmed interval time, the computation continues.
2. Ifthe power is not recovered in the programmed interval time, the computation is canceled and starts again
from the recovery time.
3. The judgment of power failure is within 24 hours. If the power failure continues longer than 24 hours, the
computation is canceled irrespective the recovery time and starts again from the recovery time.

3) Starting time of computation
The starting time is only valid for the first operation after its setting. The computation starts from the starting

time.



3. Programming flow chart
3.1 Types of math function and their flow charts

The programming flow chart differs on the type of math function.

Type of math function item No. (Page)
MuL (Arithmetic computation 1) 3.3 {page 6)
diV (Arithmetic computation 2) 3.4 (page 8)
LoGE (Natural logarithm) 3.2 (page 5)
LoG10 (Logarithm) 3.2 (page 5)
PoWER (Exponential) 3.2 (page 5)
Root (Square root) 3.2 (page 5)
Humidity (Humidity) 3.6 {page 12)
Hi PEAK (Maximum value) 3.5 (page 10)
Lo PEAK (Minimum value) 3.5 (page 10)
AVETAGE (Average value) 3.5 (page 10)
AbS (Absolute value) 3.2 (page 5)
Comm in (Data communications port) 3.2 (page 5)




3.2 Square root, logarithm, exponential, absolute value and data
communications input

(Ex.) To execute the square root computation for the measured value of Channel 2 and program the printing

range to 0.0 to 100.0
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3.3 Arithmetic computation 1

(Ex.) Ax + By + Cxy + D: To multiply the measured value ‘x' of Channel 2 by 2 and print its result on Channel 2
A=2B=C=D=0,x=Channel 2, y = not used, Printing range = 0.0 to 100.0
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3.4 Arithmetic computation 2

(Ex.) Ax/y + B: To divide the measured value X' of Channel 2 by the measured value ‘y’ of Channel 1 and print
its result on Channel 2

A=1.0,B=0,x=Channel 2, y =1, Printing range = 0.0 to 100.0
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3.5 Computation of maximum, minimum and average values

(Ex.: Maximum value) To print, on Channel 3, the maximum value in the measured value of Channel 2
A (Interval) = 30 min., B (Start time) = 08:00 am, Printing range = 0.0 to 100.0
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3.6 Computation of temperature/humidity

(Ex.) To print the humidity on Channel 2
Dry bulb (Temperature) = Channel 1, Wet bulb (Temperature) = Channel 2, Printing range = 0.0 to 100.0
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[2] Totalizing

The measured data of each channel can be totalized and their results are displayed and printed.
The alarm setpoints in the channel Nos. for totalized results is programmed for the totalized values.

1. Math expression for totalizing computation

NTo = INTp + St PYet)x(ln - Tod Tbase
f INT,, :Totalized value T : Measured time at this time \
INT .1 : Last totalized value T Measured time at last time
PV, :Measured value at this time *1 Tbase : Time unit *2

PV ..+ : Measured value at last time *1

*1: If the measured value exceeds the scale range, the minimum or maximum values of scale is taken
as the measured value.
*2 . This time unit is for the measured value. If the unit is in second, the value is 1. If it is in minute, the
value is 60. If it is in hour, the value is 3800. The unit is selected from second, minute or hour,
(Ex.) m3/min—60, m3/h—3600
Note) Measuring interval (T,, - Ty1)
AL3000 Multi-point type (6-point input): approx. 5 seconds
AH3000 Multi-point type (6-point input): approx. 5 seconds
AH3000 Multi-point type (12-point input): approx. 10 seconds
AH3000 Multi-point type (24-point input): approx. 20 seconds
AL3000 pen type (1 to 4 point input); approx. 0.1 second
\_ AH3000 pen type (1 to 4 point input). approx. 0.1 second _/

2. Programming
2.1 Resetting of totalizing computation

1) Start and resetting of totalized value by remote contacts reset
When the optional remote contacts function is added, the totalizing computation can be started or the
totalized value can be reset by the remote contacts signal.
When the totalizing computation starts by the remote contacts reset, the totalized value is reset with
each programmed interval, after the start.
For multi-point type, the EX4 terminal in remote contacts terminals EX1 to EX4 is used for the resetting
of totalizing computation. The list printing is only executed by using this terminal when the totalizing
compuitation is not required. For details, refer to the separate standard manual.

2) Resetting of totalized value by the programmed intervals
The totalized value is automatically reset after the programmed interval time from the start of the
totalizing computation, and then restarts.

2.2 Overflow of totalized value

The maximum totalized value is limited to the maximum value of the printing range. When this totalized
value exceeds its limitation, the value is reset to 0 and then the totalizing computation continues.



2.3 Operation at power failure recovery
1. If the power is recovered in the programmed interval time, the totalizing computation continues.
2. If the power is not recovered in the programmed interval time, the totalizing computation is canceled * and
starts again from the recovery time.
3. The judgment of power failure is within 24 hours. If the power failure continues longer than 24 hours, the
totalizing computation is canceled irespective the recovery time and starts again from the recovery time.
* The totalizing computation is canceled and reset.

2.4 Interval time

The programming range of the interval time is 00:01 to 24:00. if the interval time is not required (in case of
resetting of the totalized value by the remote contacts reset), program it to 99:00.

2.5 Starting time of totalizing computation

The programming range of the starting time is 00:00 to 23:59. This starting time is only valid for the first operation
after its setting. The totalizing computation starts from the starting time. If the starting time is not required (starting
by the remote contacts signal), program it to 99:00.

2.6 Printing range

The printing range of the channel for totalized result is “Printing range” programmed by totalizing computation
programming, not by range programming.

2.7 Decimal place for display and printing

The decimal place is decided by “Printing range” programmed by totalizing computation programming. If
the decimal place differs in the maximum and minimum values, the fewer decimal places is effective.



3. Programming flow chart

(Ex) To execute the totalizing computation for measured value of Channel 1 and print its result on Channe! 2

Time unit = min, Totalfizing interval = 1 hour, Start time = 08:00 am

Printing range for totalized value = 0 to1000
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[3] Flow correction

1.Correction computation types and math expressions

1.1 Flow correction computation 1 (FLoW1):
Volume correction of gas (ideal gas)
AX-(E+B)/(C-(F+D) A, B, C, D: Constants

E, F: Arbitrary channels
X: Measuring channel

(Basic formula)
T P 4
Qn.=Q;x T x ' X d
T; Pa Z;
Qn : Comected result Q; :Volumetric flow rate at measurement condition of flow meter
T, : Reference temperature Ti : Temperature of measured fluid at measurement condition
P, :Reference pressure P; :Pressure of measured fluid at measurement condition

Z, : Compression coefficient of measured fluid at reference temperature (T ,)) and reference pressure (P ).
Z; : Compression coefficient of measured fluid at measurement condition

1.2 Flow correction computation 2 (FloW2):
Volume correction of liquid (excluding petroleum)
X+(1-A+(E-B)+(1+C-(F-D) A, B, C, D: Constants

E, F: Arbitrary channels
X: Measuring channel

(Basic formula)
Qn=Qis (-0 «(Ti-To)+(1+B - (Pi-Pp)
Q. : Corrected result Q; :Volumetric flow rate at measurement condition of flow meter
T, :Reference temperature T; :Temperature of measured fluid at measurement condition
P. : Reference pressure P; :Pressure of measured fluid at measurement condition

o : Cubic expansion coefficient of measured fluid
B : Compressibility of measured fluid.

1.3 Flow correction computation 3 (FloW3):
Volume correction of liquid (petroleum)

Erexp(A*(F-B)+C+(F- B)z) A, B, C: Constants
E, F: Arbitrary channels
(Basic formula)
Qp=Q;eexp(-oy > At+(1.0+08x ¢+ A1)
KO K1
o =

2 X
(p15) p15

Q, :Corrected resdilt

Q; : Volumetric flow rate at measurement condition of flow meter

p15 : Density (15°C) [kg/m’] « ; : Thermal expansion coefficient at 15°C [°C™']
KO, K1 : Constants At :Temperature difference [ t=T, -15] [C]



1.4 Flow correction computation 4 (FioW3):
Square root computation of flow correction 1

A, B, C, D: Constants
\/A-X-(E+B)/C-(F+D) E, F: Arbitrary channels
X: Measuring channel

1.5 Flow correction computation 5 (FloW5):
Temperature/pressure correction of differential
pressure type flow meter (ideal gas)

A, B, C, D: Constants
A~X-\](B-E+C)/(D-F+273-15) E, F: Arbitrary channels
X: Measuring channel

(Basic formula)
P T
Qs=Q0 5o \Tr
Qg : Corrected result Q; : Flow rate at measurement condition.
Py :Reference pressure T4 : Reference temperature

P: : Pressure of measured fluid at measurement condition
T : Temperature of measured fluid at measurement condition

1.6 Flow correction computation 6 (FloW®é):
Temperature correction of differential pressure
type flow meter (ideal gas)

(A-E+B/A/C-F+D é,B,C,D:Constants

, F: Arbitrary channels

1.7 Flow correction computation 7 (FloW7):
Pressure correction of differential pressure type
flow meter (ideal gas)

A, B, C, D: Constants
(A+E+B)-VC-F+D E, F: Arbitrary channels



2. Programming
2.1 Printing range

The printing range of the channel for flow correction computed result is “Printing range” programmed by flow
correction computation programming, not by range programming.

2.2 Decimal place for display and printing

The decimal place is decided by “Printing range” programmed by flow correction computation programming. If
the decimal place differs in the maximum and minimum values, the fewer decimal places is effective.

2.3 Abnormal data

1. When the data of each channel is abnormal (over-range, under-range, burnout, without range
programming) or a denominator becomes zero (0), the flow correction computed result is treated as
under-range.

2. The flow rate input before correction is computed with the limitation at 0.






3. Programming flow chart

(Ex.) Flow correction 1: A« X« (E+B)/(C~(F + D))
A=D=273.15B=0, C =1, E=Channel 3 (pressure input)
F = Channel 4 (temperature input), X = Channel 2 (flow input), Printing range = 0.0 to 100.0
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[4] List printing
If the channels that math computation, totalizing computation or flow correction computation is programmed exist,
a list of these computations is printed after the scale printing (including engineering unit and tag).

[Example of list print]

CH MATH RECORD PARAMETERS
1 MUL 0.0~100.0 E1F2
«- Arithmetic computation 1
A:2,B:0,C:0,D: 0
2 DIV 0.0~100.0 E2F:3
« Arithmetic computation 2
A2 B15
3 LOGE 0.00~100.00 « Natural logarithm computation
4 LOG10 0.0~200.0 <« Logarithm computation
5 POWER 0.0~50.0 <« Exponential computation
6 ROOT 0.0~100.0 « Square root computation
2 HUMID 0.0~100.0 E1F:2 <« Temperature/humidity computation
3  H-PEAK 0~1000 E3
« Maximum value computation
A: 0100, B: 08:00
4 |-PEAK -100.0~100.0 E4
« Minimum value computation
A: 00:30, B:12:00
5 AVE 0.00~100.00 E:5 )
« Average value computation
A: 01:00, B: 06:30
6 ABS 0.00~100.00 «—Absolute value computation
INT 0.0~1000.0 E:1FM
+ Totalizing computation
A: 00:30, B: 08:.00
2 COMM 0.0~1000.0 « Data communications input
1 FLOWA 0.0~100.0 E:2 FO3

A 273.15,B:0, C: 1, D: 273.15 «Flow comection computation 1

[Remark 1]

The above example is for RD200.

For RD2800, Arithmetic computation 1, Arithmetic computation 2, Maximum value computation, Minimum
value computation, Average value computation and Totalizing computation are printed in a single line.

[Remark 2}

Parameters E and F

E is for x channel and F is for y channel,

For the totalizing computation, E is for a measuring channel and F is for a time unit.

[Remark3]

The printing format for FLoW2 to FLLOW?7 is same as FLoW1.
For FLoWS3, the constant D is not printed because it does not exsist.
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