


13-5. Operation
Function of recording operation between several channel or operation results of time series of specific channel to

specified channel.
Data of operation of output channel is performed analog recording/digital recording/data display like data of

general input intake, and also performed recording format/skip specified.

[Operation type]
@Inter-channel :  Maximum, Minimum, Average, Sum

@Time series Maximum. Minimum, Average, Totalizing (1 minute to 24 hours)

@®Operation formula : Operation by prepared function formula

[ Output channel of operation]
CH. No. 37-72

[Setting of output channel of operation]
Setting parameter of input after CH037 is selected from [Unused]/[Operation]. When using for output channel of

operation, selecting [operation].
Channel parameter for operation output channel can be copied.
Refer to ( I . Instruction manual: 6-16, 8-17) for detail.

[Setting method]

1. Differential operation
1) Refer to setting of differential recording and setit. ( I. Instruction manual

2) Select [SUB] or [SUI] for kind.
3) Refer to following figure for screen of setting list display (collective 12 point).

Unrelated items for type which is set in operation output channel is not display.

8—7.ICALC. | )

4)Refer to following figure for display of setting parameter recording.
The cursor does not move to parameter input area of unnecessary setting depending on set operation type.

Select one from following for operation
type of differential recording.

Inter-CH differential

sSuB .
recording : X—Y

SUI Standard value differential
recording: X—C
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2. Inter-channel

1) Refer to setting of differential recording and setit. (I . Instruction manual 8—7. TCALC. 1 )

2)Select [MIN], [MAX], [AVE], or [SUM] for kind.

3) Refer to previous page [1. Differential operation] for screen of setting list display (collective 12 point)
Unrelated items for type which is set in operation output channel is not displayed.

4)Refer to previous page [1. Differential operation] for display of setting parameter recording.
The cursor dose not move to parameter input area of unnecessary setting depending on set operation type.

Select one from following for operation type of inter-channel.

MIN Inter-CH minimum value
MAX Inter-CH maximum value
AVE Inter-CH average value
SUM Inter-CH sum value CH

5) Refer to below for selecting of inter-channel.
(D[None]: Only 1channel is selected.
@)[/]: 2 channels which are channel OO and channel OO are selected.
(@[~1]: Several channels which are from channel OO to channel OO are selected.
[Example]
When select 9 channels which are channel 1,2,3,4,5,6,7,8, and 12, setting like below.
[~ [s][~][12]

3. Time series

1) Refer to setting of differential recording and setit. (I . Instruction manual 8—7. [CALC. 1 )

2)Select [TMIN], [TMAX], [TAVE], or [TSUM] for kind.

3) Refer to previous page [1. Differential operation] for screen of setting list display (collective 12 point)
Unrelated items for type which is set in operation output channel is not display.

4)Refer to previous page [1. Differential operation] for display of setting parameter recording.
The cursor dose not move to parameter input area of unnecessary setting depending on set operation type.

Select one from following for operation type of time series.
TMIN Minimum value every interval
TMAX Maximum value every interval
TAVE Average value every interval
TSUM | Totalizing value every interval
5) Refer to following for start time and interval.

(DSetting of start time is from | 00 | | : | | 00 | to | 23 | | : | | 59 | and optional setting by every 1
minute.

(Setting of interval is from | 00 | | : | | 01 | to | 24 | | : | | 59 | and optional setting by every 1
minute.

(Note 1) When input type of operation output channel is [unused], do not record and display even if detail setting of
operation is done.

(Note 2) In case of minimum value operation, when there are [under flow]/[under range] in the data which is
specified channel, minimum value is [under flow] or [under range]. However, when retuned to normal
data, error data is deleted from operation data. (same as maximum vale and average value operation).

(Note 3) In case of time series operation, not recording before set start time.

(Note 4) When there are error data such as [over], [under], and [burnout] in time series operation, do like (Note 2).

(Note 5) When power is off after set start time in time series operation, data during that time is deleted from
operation result.
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4. Operation formula

1) Refer to setting of differential recording and setit. (I . Instruction manual 8—7. TCALC. ] )

2) Select [EXT] for kind.

3) Refer to previous page [1. Differential operation] for screen of setting list display (collective 12 point)
Unrelated items for type which is set in operation output channel is not display.

4)Refer to previous page [1. Differential operation] for display of setting parameter recording.
The cursor dose not move to parameter input area of unnecessary setting depending on set operation type.

Select EXT (operation formula) for operation type of operation formula.
@ After selecting EXT (operation formula), press ENTER key. Following screen is shown, and then create operation
formula.

Formula setting CH037

Formula | |

Set

@ Press Enter key when cursor is on the [operation formula], and create formula.

RECORD ON __ 100mm/h 2006000714 10:53:28 Refer to guidance of lower the screen for create
formula. When press the [Func1] key, can read
Formula setting CHO037 standard formula like figure 1.
Formula | |
[shift ]:Num.JAIphanu [ = J.. 0<=> [@+]:+-%" Funcl :Fixedform [1]A]
Figure 1

CH(  [PCH( |OCH( |ITG( |FV( |RH({ |DEW(
AND |OR |XOR |NOT( |CEL( |FLR({ |ABS( |SQR( |[EXP( |LOG( |LOG10(

<< > <= >= == 1=

®@After end of creating operation formula, bring the cursor to and press [Enter] key.
4-1. Computation types
4-4-1. Mathematical calculation  Four arithmetic operations are performed.

Symbol Example Remarks
Totalizer + X+Y
Subtraction - X-Y
Multiplication * X*Y
Division / XY
Reminder % X%Y
Exponential A ) GRS 4

X and Y indicate the formula or the numeric value
4-4-2. Comparison calculation The comparison calculation is performed and the result is;1 (established) or O (not established).

Symbol Example Remarks
Equal value == =Y
Unequal value I= Xl=Y
More than >> X>Y
Less than << X<<Y
Equal or more than >= X>=Y
Equal or less than <= X<=Y

X and Y indicate the formula or the numeric value.
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4-4-3. Logical operation  The logical operation for 1 or 0 is performed and the result is returned as 1 or 0.

Symbol Example Remarks
Logical AND AND X AND Y
Logical OR OR XOR Y
Exclusive OR XOR X XOR Y
Negation NOT NOT( X)

X and Y indicate the formula or the numeric value. Express Xand Y as O or 1.
4-4-4. General calculation function ~ The function calculation is performed.

Symbol Example Remarks
Round up after the decimal CEL CEL(X)
Round down after the decimal FLR FLR(X)
Absolute value ABS ABS( X)
Square root SQR SQR( X))
Power of e EXP EXP(X)
Natural logarithm (The base is €) LOG LOG( X)

Common logarithm (The bottom is 10) LOG10 LOG10( X)

X indicates the formula or the numeric value.
4-4-5. Channel data calculation function  The function calculation is performed. When error data (OVER, UNDER etc.) is
included in the measured data, it becomes “CAL ER”.

Symbol Example Remarks
Measured data CH CH(X) .
Calculated result data PCH PCH(X) Xis channel No.
Previous calculated result data OCH OCH( X ) Data at the previous scanning
Totalizer ITG ITG(X) Refer to 1) Totalizer operation
F-value FvV FV( X#To#Z4R ) Refer to 2) F-value
Relative humidity RH RH( D&W ) Refer to 3) Relative humidity
Dew-point temperature DEW DEW( T#H ) Refer to 4) Dew-point temperature

X indicate the channel number.
*When the channel data calculation is specified for executing with the settings of the designated channel number, the
calculated results of the designated channel number are used. In addition, when the designated channel number is greater
than the channel number for calculation, the calculation results obtained previously at the designated channel are used.

1) Totalizer operation
For the totalizer, the ITG function or the ITG24 function is used.
Do not use the totalizing function more than two times in one formula. The results are not calculated correctly.
The totalizing function can be used in calculations other than the totalizer.
Example TIGEHHIGRZ], [TG24HRTGTD, ITG(1))100
For the totalizer reset, refer to chapter 13.6.
1. Standard totalizing operation
The totalized values are reset at the totalizer reset reference time and every interval.
Entering method of the formula
ITG(d)
d: Channel number to be totalized
Calculation contents
D,=Dn.1+ {(PV,+PVy1) X (To-Tn1)} 2

D,,: Totalizing result D,.1: Previous totalized result
PV, :Data to be totalized PV,.,:Data totalized at the previous calculation
T,: Time of calculation Tn.1: Time of the previous calculation (before 0.1 seconds)

When error data (OVER, UNDER etc.) is included, the calculation is not performed and previous results are used.
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2. 24-hour totalizing operation
The totalized values are reset only at totalizer reset reference time.
Entering method of the formula
ITG24(d)
d: Channel number to be totalized
The calculation contents are same as the standard totalizing operation.

2) F-value
Entering method of the formula
FV (X#To#Z#R)
X: Channel to be calculated, To: F-value calculation reference temperature, Z: Z-value,
R: F-value calculation starting temperature
The following formula is used for the F-value calculation
J 10”dt Provision: A=(T-To)=Z T: Channel data to be calculated
When T exceeds R, F-value is reset to 0.

3) Relative humidity
Entering method of the formula
RH (D#W)
D: Dry bulb temperature, W: Wet bulb temperature
The following formula is used for the relative humidity calculation
((B—0.000662 x 1013.0 x (D—W)) =A) X 100
Provision: A: Dry bulb saturated water vapor pressure, B: Wet bulb saturated water vapor pressure
The following formula is used for the calculation of the saturated water vapor pressure.
6.1121 X EXP((17.502 X T)=+(240.9+T)) T: Temperature

4) Dew-point temperature

Entering method of the formula

DEW (T#H)

T: Temperature data channel, H: Relative humidity channel

The following formula is used for the dew-point temperature

t: Temperature data

h: Relative humidity data

D: Dew-point temperature
K=t+273.15 K=t+273. 15
Incase of t=0 t=0

W=EXP (—5800.2206.”K+1.3914993+K x (—0.048640239+K X (0.41764768E-4
—0.14452093E-7 X K) ) +6.5459673 X LOG(K) ).~ 1000
In case of t<O
W=EXP(—5674.5359.”K+6.3925247+K x (—9.677843E-3+K x (0.62215701E-6
+K x (0.20747825E-8 —9.484024E-13 X K) ) ) +4.1635019 X LOG (K) ) .~1000
S=Wxh.”100
P=Sx 1000
Y=LOG(P)
In case of P=611. 2
D= —77.1994+Y % (13.1984Y x (—0.63772+0.071098 X Y) )
In case of P<611. 2
D= —60.662+Y X (7.4624+Y X (0.20594+0.016321 XY))

® e
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