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List of Components

B Standard
Items MODEL Qty Functions
Main Body A531-00 1 —
A531-01 Air Ye@ocny, air temperature,
humidity sensor
A541-01 . Air velocity, air temperature
Probe A542-01 ?}?:s(e) Air velocity, air temperature
A533-01 Air Ye!omty, air temperature,
humidity sensor
A543-01 Air velocity, air temperature
Probe Cable A531-06 1 To connect Probe to Main Body
Carrying Case 6000-04 1 Hard case
Operation _ 1 _
Manual
AA Batteries — 6 —
B Options
Items MODEL Functions
A531-01 Air Ye!omty, air temperature,
humidity sensor
A541-01 | Air velocity, air temperature
Spare Probe A542-01 | Air velocity, air temperature
A533-01 Air Ye@ocny, air temperature,
humidity sensor
A543-01 | Air velocity, air temperature
Extension Rod .

(Flexible) A531-04 | For measurements of high places
Extension Rod )

(Straight) A531-05 | For measurements of high places
Pressure Sensor A531-07 | For measurements of static pressure
Analog Output A531-08 | Analog output terminal

AC Adaptor 6000-05 | Power supply
RS232C Cable 6000-02 | For the connection of Main Body and PC
Printer . .
(Recommended) DPU-H245 | To print out all calculation result and etc.
Printer Cable 6000-03 | For the connection of Main Body and Printer
Portable Anemometer ..
Data Logging Software S600-00 | Application software
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1. CLIMOMASTER Anatomy

1. CLIMOMASTER Anatomy

1. 1 Main Body Approx. 88

Unit: mm {
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<
/ |
@Pressure Port  @Probe Terminal
(Optional)
LCD Displ
A ' ¢ {r/_ "'\\I
|1 — @Analog Output \"‘-. /
N

Terminal

[Optional] \

@®RS232C Terminal

~
LAl I'I'I}-'Iﬂ
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(s @®DC Input
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s @Power Switch
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©
2 OFF
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@ Operation °
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® } @Battery Box E
Wl ./
B Approx. 66




1. CLIMOMASTER Anatomy 2

1. 2 Operation Panel (Keys and Functions)

— @ MENU KEY
Press once to access the main menu..
3 If you press this key while measuring or setting, this key will work as CANCEL and bring you

back to the main menu.

r’-IEI'-.H_E 1 . 1‘-_E|:]E'II?|1:EL_ ........................ 1.... Normal Mode (When you first turn on)
E - tilJE:T Tk ’F'E --------------------- To input duct shape and size.
3 . 3: |—L|L[: i EL_HT I DH """"""""""" Calculation Mode
1_1. - F L.E:il.ﬁ.l HHTE ..................... To measure flow rate
E;! - EEI—LITIJ—| DUTF‘UT """"""""""" To download data to your PC or printer
[':, - til—'-lTlJ—' l:LEﬁE .................. To delete data
"T-! - i-ET I L E-I-’ ........................... TO set date, tlme and unit
3 . F‘R 5 ’_::UF'E :EF'?:E -+-d---Zero adjustment (Optional)

—— @ START.HOLD KEY
This key will starts and stops the calculation and/or measurement.

Also works as a hold key.

START
MENU HOLD @ @® A.V NAVIGATION KEYS
@ In the Normal Mode, this key would allow you to select

the time constant from 1sec, 5sec and 10sec.

@ Press this key to scroll in the desired direction.
SET MODE v

CLIMOMASTER
_—

® MODE KEY
You can select the mode accordingly.

Flow Rate

@® SET KEY Air T.e’?“p'

Press the key to execute the selected item. / Humidity

Air Velocity
Humidit
o (Optional)

N

¢Humidity only available on MODELAS531 and A533.



1. CLIMOMASTER Anatomy

1. 3 Probe

There are 5 different types of probe available for the Climomaster.
that of probe, which is included in the package.

Unit: mm

The model number of the Climomaster matches

probe, which enables you to share the main unit among these probes.

MODELAS531.7A541 MODELAS542

@10

@®Wind Direction Mark

@ Air Velocity Sensor

@ Temp. Compensation

Sensor

G g wouddy
e m—

& L& xouddy
I’h

0001

@ Humidity Sensor
(MODELA5310nly)

@ Temperature Sensor

@Probe Number

AL

EPROM with calibration data is stored in the grip section of the

@1

@ Air Velocity Sensor
" — y
—k
D
@ Temp. Compensation
Sensor
I 0c
=z Ful @ Temperature Sensor
L
2 o}
=
2ol | pae
o
Y
T
yo| =
g e
a =
b
[sa
=k
]
ITI’l

0001 @Probe Number

216,



1. CLIMOMASTER Anatomy

MODELAS533 MODELAS543

$a5

i

[ I @ Air Velocity Sensor
™ @ Temp. Compensation
% Sensor
] f @ Temperature Sensor
w |
o £
@Humidity Sensor
L
- @10
L
> i
[
4 iz
0001 @Probe Number
L]
P16

A \ 4 @ Air Velocity Sensor
3

L @ Temp. Compensation
Sensor

= @ Temperature Sensor

<46

'

{hg =osddy
L_E
(=i

I L2 =oaddy

@Probe Number

ooo1

-Ic;b-l E-



1. CLIMOMASTER Anatomy

1. 4 Probe Cable

_<Lpprox. P14

Y

»

@Probe Connector

Approx. 43

Approx. 2000

@ Main Body

Connector

Approx. 43

A
>
o
o
S
o
x

y




1. CLIMOMASTER Anatomy 6

1. 5 Telescopic Extension Rod (Optional)

Unit: mm > |:Approx. 16
| _Approx. 916 !
Straight | Flexible A oA
] A 4
L]
o
o o
o
X
o .
S @Flexible Tube j
Q < (Flexible between 0~90° ) o 12
_ b = 1_
) " é
Y [ _— S
Q
—r] <
L]
o _ Approx. o
15
o
i o
3 2
Q o
Q _ _ Approx. S
!, 5 $15 3
L ™
[ ] ] H S
Approx. b
¢ 23
2 |
(9]
|~
)
S |
Q_ .
i <
. Approx.
¢ 23
o
™
x
o
o)
‘\_-‘-/I I V " A <
" [ /
Cable Length: Approx. 2000
including the rod. _
\/ \

Do not use the Flexible Extension Rod in environment

L -
with more than 20 m/s wind. ., II'\“'~—~/L’}I
-




2. Getting Started

2. Getting Started
2. 1 Installing Batteries

(DPress down on the battery cover.

(2Slide the cover until it stops.

B@)Lift the cover away from the body.

@ Insert the battery observing the polarity. This instrument
requires 6 AA size batteries. Use only AA size Manganese (R6),
T T alkaline (LR6) or Ni-Cd batteries for replacement.

T DO NOT mix new batteries with used ones, for it may lead to
| s o 1
\ P P Pa— 7| leakage.
m"'\. = L.=I ,, . & . .
Sy R R S , X Batteries CANNOT be recharged by optional AC adapter.
™ - // T\\ . 4
k1 7/ \ 7
'I I |,
1, A
1 \
] . HE N
1 |
! 1
1 .
\ ,' @Put the cover back on by reversing the
7/
| - 4 procedure @), Q.
\\ //
W TEE 11| -




2. Getting Started

2. 2 Connecting Probe

You can connect Probe directly to Main Body or via extension cable. ®

?¢  Make sure that the power is OFF when connecting or Probe Number poat

Disconnecting Probe/Probe cable.

3¢ Do not use the extension rod at above 20m/s of wind.

(It may cause damage to the rod.)

al

(DProbe/Probe Cable connector only fits one way
because the connector is not symmetrical. Attach the

cable connector and rotate it until the spot where they

match. _
2 When you connect Probe, connect it with Probe |
number facing forward (see the chart ), ).

@Push-in the connector until you hear click.
2 DO NOT FORCE to connect Probe/Probe Cable.

It may cause a serious damage to the instrument.
@ ano

Probe Terminal

2. 3 Disconnecting Probe

?¢ Make sure that the power is OFF when connecting or disconnecting.
(DPull up the lock ring of Probe/Probe Cable. (see chart (1D-A)

@Pull out Probe/Probe Cable from Main Body
with the lock ring up (see chart ).

2 DO NOT rotate Probe or Probe Cable while connected.
It may cause a serious damage to the instrument.




2. Getting Started

2. 4 Powering CLIMOMASTER ON_/OFF

You can turn ON and OFF the CLIMOMASTER by flicking the switch on the side.

When you turn on the power

after connecting Probe or Probe cable, Manufacturer’s logo, model name and its software version appear on the

display for a few seconds.

O OFF

E ©

Power Switch

/

NO PROBE

COMHECT IMG_FROEBE
AHD RESTART !

You will see the above warning when Probe is not properly
Turn off the

@strument, check Probe connection and try again. j

connected or not connected at all.

[ Connect Probe or Probe cable ]

{03 kanomaX ‘

CLIMOMASTER
Uersion #. 4+

# Mow Loading ! #

When you first turn on the CLIMOMASTER, it is in NORMAL
Mode. (Units can be selected either Metric or Imperial.
refer Page 38.)

Display icons

Please

@ Air temperature
Relative humidity*

Current date and time.
Time Constant 1 (Refer Page 16)

Air velocity Battery level indicator

v

"H1CETC1Z 155480 27

©il 9.87 ..
25-3 °C
64.1 .

NORMAL Mode
*: MODELA531/A533 only

€ Battery Level Indicator
PN
*B1-85-12 15:40: 25 )
T B.8¢ ..
2D
4.1 -y

The indicator changes as you see it below.

velocity, and it is

—— The battery consumption largely depends upon the air

difficult to predict the battery life.

This “Battery Indicator” gives you the battery status

and reminds you the timing for battery replacement.

= 2 0T O dEE O d]

—— LOCK ———
When
locked. The measurement will stop and data will NOT be saved.

Fis displayed, every function of the instrument will be

To release the lock, turn off the power and replace the batteries.

Even before completely run out, the low battery may cause the

LCD display to freeze.

Time to replace the

batteries




2. Getting Started 10

2. 5 How To Take Measurements

[2. 5. 1 Measuring Air Velocity] Wind Mark

L 2

MODELAS31/A541: Probe has its own directivity characteristics. =~ Make ]
sure that the wind direction mark is facing the wind (For more details on

directivity characteristics, refer . p.48). If you are not sure of wind
Wind

direction, slowly rotate Probe and measure at the point where you get the
largest air velocity reading.

MODELAS33/A543/A542: Place the sensor perpendicular to the flow. For
directivity of the needle type probe, please refer page 48.

To make the temperature compensation more effective, make sure that the
entire mesh section of Probe is evenly exposed to the airflow.

To take a measurement in temperature changing situation, leave Probe for
more than 20 seconds until the display becomes stable.

[2. 5. 2 Measuring Air Temperature]

*

The faster the wind, the shorter the response time for temperature measurement. The normal response time
is approximately 30 seconds (with the airflow of 1m/s present). Take the measurement after the reading is
stabilized on the display.

With no airflow present, the instrument’s temperature reading may become higher than it actually is due to
the heat generated by the air velocity sensor. It is recommended to take a measurement with at least 0.1m/s

of wind present for accurate reading..

[2. 5. 8 Measuring Humidity]

L 4

Use of this instrument in extremely high humidity or rapid temperature changing atmosphere may cause

condensation on the surface of the sensor. When condensation occurs on the sensor surface, dry the sensor

by leaving Probe in environment with 40%RH or lower for more than 24 hours.

——Comparing with ASSMANN Psychrometer:
The humidity measurement function of CLIMOMASTER is strictly calibrated, traceable to Japanese

National Standards carried by JEMIC (Japan Electric Meters Inspection Corporation), and it assures
you highly accurate performance.

The electronic hygrometer, used in CLIMOMASTER, is known to be more stable and has shorter
response time compared to conventional ASSMANN Psychrometer. Besides, the electronic
hygrometer is not dependent upon the measurement conditions, while ASSMANN Psychrometer can
easily be influenced by many factors such as dust, dew and the way you wrap the gauze.

For more information on proper handling of your ASSMANN Psychrometer, please refer to
Japanese Industrial Standard (JIS-Z8806 “Method of Measuring Humidity”), or its counterpart
standards that apply.

[ 2. 5. 4 Measuring Pressure ]

L 2

L 2

Do not apply more than 75kPa of pressure to the pressure sensor (optional). This may cause serious damage
to the sensor.

When you make a measurement, make sure that the temperature is somewhere in between 5 to 40°C or 41 to
104°F.

Before you make a pressure measurement, make sure you execute the zero adjustment. When you make the
adjustment, leave the both pressure ports ((+) and (-)) open.



2. Getting Started

@ Zero adjustable range is within £0.5kPa. If the reading is out of the range, the error massage will appear in

the display.
< Zero Adjustment Procedure>

DISPLAY

PROCEDURE

- HORMAL
DUCT TYPE
CALCULAT IOH
LFLOW ERTE
9. DATA QUTPUT
h.EHTﬁ UEEHE

(1. PRESSURE LERU)

MENLU | 1

3
=
4

Press %FH_E}.
I'.-'_-:f'-.--ﬁh' “ »”
Use Jlé' to select “8. PRESSURE ZERO”.

.-"_'\-,I
Press | EET).
o

FRESSURE ZERD

. ZERD ADJUST  HO )

“ﬁ. 1 kPa

Z.SAUE INFO

e
Use m.l:&.l to select “1. ZERO ADJUST”.

.-"_'x.l
Pr | BET |,
€SS IU

PRESSURE ZERO

1.7ERD ADJUST BES

@. BB EPa

R
Use -’,L'!_j.l:&.l to select “YES”.

.-"_'\-,I
| 5ET
Press \3ET).

*Make sure that 0.00 kPa is displayed.

1.2ERD aADJUST YES

@. EB kPa

A, SAVE INFO )

2. 5AUE INFO
FEESSLUFE ZERO Use -r\:h_'j:':@' to select “2. SAVE INFO”.

.-"_"-,,I
Pr | BET |,
€SS I‘H-_-'

This will complete the zero adjustment and you are back in Main

Menu.

T,
3% If you press MEMLl before you save, you will go back to the Main

Menu without completion of zero adjustment.

< Connecting Pressure Tube >

Connect the pressure tube to the (+) or (-) port as you see on the

right.

Connect/insert the other end of the tube to the measuring hole of

the duct.
ambient, connect the tube to (+) Port.
the tube to (-) Port.

If the pressure that you are going to measure is above |:
If it is negative, connect

I CAUTION!
In order to make a precise measurement, the tube

must be connected securely and must not be bent

at any point.

n )
( |

kY

/

.
i

el



3. Duct Shape/Size Input

12

You can register in your CLIMOMASTER Model A531 up to 25 different duct types, which let you obtain the flow
rate automatically.  All you have to do is to select a duct before you take the measurement (for selecting a duct

type, please see section 4).

PROCEDURE

DISPLAY

4. FL oW FATE

2. DATA QUTPUT
6.DATA_CLEAR

T‘ «UTILITY

8. PRESSURE ZE

RO

Press

Use @@ to select “2. DUCT TYPE”
Press .

DUCT TYPE

<To Set Duct ENTRY No.>
You can choose where in memory to store the duct data.
You can select the address from 1 to 25.

Use@@ to select “1. ENTRY No.”.

Press.

Use@@ to select the desired ENTRY No.
Press.

E
ZE
MHITCmm~1nch) MM
- SAUE INFO
DUCT TYPE
1
7. SHAPE IRCLE L,
A UNITCmmAinch)  mm

. SRUE IHFO

<To Set Duct SHAPE (RECTANGLE/CIRCLE)>

Use@@ to select “2. SHAPE”
Press .

Use@@ to select “RECTANGLE” or “CIRCLE”

Press .




3. Duct Shape/Size Input 13

DISPLAY PROCEDURE

<To Set Duct Size >
Reglsterlng Rectangular Duct

Usel TIILI to select “3. W SIZE”.

P 3
| OUCT TVFE e M~j e
Use! T'I‘L' to select the width.

=N

1.ENTRY Mo, _

Press -ETJI

Usel TIILI to select “4. H SIZE”.

Press -fiT:l

Usel T"" to select the height.

Press -ET:I.

The maximum is 9999mm or 999.9inches per side.

" SAUE  INFO

<To Set Duct Size>

Reglsterlng Circular Duct
Usel T'll' to select “3. Diameter”

1.EMTEY Mo, 1

W ‘:_L-LEIF‘I: CIRCLE Press '\E‘EI:I

=« DIAMETER 5z0D) A :

| B RG] (T AP i Use{!, .'LH__J to select the diameter of the duct.
i

&. SAUE THFO Press (==T).

The maximum is 9999mm or 999.9inches.

DUCT TYPE

<To Set Units (mm.”inch) >
P . o,
DUCT TYPE Use! W, .'L{E;J to select “5. UNIT (mm/inch)

I_.-i'_"
Press -ET:I.

1.EMTE 1
% : aHEFEE RECT HHE lEE ¥ For circular duct, select “4. UNIT (mm/inch)”

[
(5_ UNITC M inch S % )| Usel T'll' to select mm or inch.
E- '|ﬁ[]E | IqF

= =2 Press -fiT:l

<To Save the Setting>
I..-'_-\\\ .-.---\-\1 “ ”
Use{!, Eé;' to select “6. SAVE INFO".
| DUCT TYPE Press ;’;E\_T:]'
Y Ho. 1 This will complete the Duct Shape/Size Input and you are back in Main
RECTAMGLE Menu
Rl :
=L
cha MM

T
% If you press @ before you save, you will go back to the Main
Menu without completion of Duct Shape/Size Input.
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4. Normal Measurement

This is the mode that you will be in, when you first

| I0F
turn on the instrument. In this mode you cannot MENL %:Mﬁl' UPE
save any data. The display will be updated eve 2« CALCULAT IOH
g P P v 4.FLOW RATE
1 second. S.0DATA QUTPUT
&.DATA_CLEAR
CLUTILITY
8. PRESSLURE ZERO
To move to NORMAL Mode from other measuring mode,
Press @_FHJE_}.
P e
Use I .':1*}.' to select “1. NORMAL”.
Press :fiﬁ /
4. 1 Selecting the Measuring Parameters
DISPLAY PROCEDURE
)
"Als85-12 15:140: 235 ¥l
<NORMAL MODE>
TC 1 —~
E a B ? M. s Press ':i"'_‘}[_’g', and display mode moves in order, as shown below.
2 5 . 3 o @Pressure (Optional) =@Air Flow—DAir Velocity(=Normal)
6 4 " 1 “FH
@ ___
TALSAD12 1ei 24505 8
<PRESSURE MODE >
¥ This mode is available only when your instrument has optional
ﬁ - 3 1 iP5 | pressure sensor built-in.
€) <FLOW RATE MODE >
"B1-B5-12 165245378l | Gives you the flow rate based on your selection of a duct from
TC 1 6 B 3 pre-registered duct types (see Chapter 3 ). Selected duct type is
4 31 shown in bottom left corner.

.?
¥ .,__;’ 2 -9 G
@ 63. 7 sri)

<How to Select Duct Type>

\ l.#_'“nlai:. . . L
Duct Type Use-! /4| while pressing Eﬂ in Normal Mode- FLOW RATE.

TGl OE S TT e oa: o |

Bl-B0-12 16824857 When you have not selected a duct type or your selected duct type
: 3 el P W P S TP 2 4 (number) is not available, the instrument will not give you the flow rate

= 1 .
reading..

l|.|EI 13 ) 2 4 u 9 “C Make sure you properly register and select the duct type.
H - 6 3 = ? YRH See Chapter 3. Duct Shape/Size Input for more detail.

Humidity is available only on MODELAS531 and A533.
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4. 2 Display Hold

DISPLAY PROCEDURE

‘Bls85-12 15:48:23 48

TC 1 -
8 - B? MU= While measuring, press @l
225.3

64.1 &

'BlsB5-12 13740851235 ¢l

“HOLD” indicator appears on the display to indicate that the reading
HOLD ) B m 8? M= | shownis held.
25 - 3 o Press @' again to release.
64.1 .

o\

Maximum Hold:--How to Hold the Maximum Value

DISPLAY PROCEDURE

‘Bls85-12 15:48:23 48

TC 1 a
% .5 ?g I;:I;S While measuring, press and hold @I ‘

64.1

A

THLAESS1E 150402548 | “HOLD” indicator appears on the display and you can hold the

B maximum value of each parameter (air velocity, air temperature,
(HOLD)

M-Z | humidity and pressure (optional)).
“C When you release @L the reading shown will be frozen.
“EH ] press @' again to release.

N &
4o J] =
L=

¥ Humidity only available on MODELA531 and A533.
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16

4. 3 To Change Time Constant

DISPLAY

PROCEDURE

"Bl-85-12 15:140: 23 ¥4

T 8,87 .-
25. 3 «
64- 1 *RH

N

Time Constant

In Normal Mode, you can change the Time Constant by pressing
A Y
Yc-)u CaI_l select Time Constant from 1sec, 5sec and 10sec.

TC1 :Display moving average of 1sec.

TCS :Display moving average of Ssec.
TC10: Display moving average of 10sec.

X The Time Constant is only effective in Normal Mode. When you
first turn on the instrument, it is effective in AIR VELOCITY and AIR
FLOW of Normal Mode. If you need to make it effective in AIR
TEMPERATURE, HUMIDITY and PRESSURE (Optional) in Normal
Mode, refer Chapter 4.4 “To Change Time Constant Application”.

ﬂ* % What is Time Constant? * % \

Time Constant determines the time span of the moving average. When you set the Time Constant to
a larger value, the indicating value will become stable. When you select the smaller(=shorter) Time
Constant value, the reading will become more responsive and sensitive to the change in air velocity.

This function will not be in effect in Calculation Mode and Air Flow Mode.

MODE Way To Take In Measured Data EXPLANATION
0 5 10 15 20sec. (Measuring Time) | Take the data 10 times in
a second and indicate its
TC1 N Average of lsec average as an

= every 1 second.

instantaneous value at

0 5 10 15 20sec. (Measuring Time) Indicate the average value

of 5 seconds at every 1

TCS — Average of 5sec second. Data shifts by 1
——4ﬁ second.

0 5 10 15 20sec. (Measuring Time) | [ndicate the average value

TC10 of 10 seconds at every 1

—— /— second.

Average of 10sec | second. Data shifts by 1

/
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4. 4 To Change Time Constant Application

When you first turn on the instrument, the Time Constant is only effective in AIR VELOCITY and AIR FLOW of
Normal Mode. If you want to make it effective in AIR TEMPERATURE, HUMIDITY and PRESSURE (Optional),

the following change must be made.

DISPLAY PROCEDURE
MEHL E'HDF‘”H%‘HF‘E .
SRR |
STbATA DUTRUT Usel ‘["&l and select “7. UTILITY”
a1 AR S
 JTILITY Press 'E’ET,--
q PRESSORE ZERD “‘
UTILITY
1.TIME ADJUST Usel tl'&l and select “4. TC(T.H) SET” or “4. TC(T.H.P) SET”

2.UNIT SELECT
« TCCTaHP2 SET

Press SETHJ.
o

I'.-. -Hf'-.- N “ ”

S — Usel W) and select “1. TC(T. H. P) SET
tT-H. = i
Press -E-ET?J.

» =) e
1.TCeT.H. P2 SET bES) Usej:'fé' and select YES or NO
2.SAUE IHFO (=

(=e7)
Press 15T,
YES: Effective to all parameters in Normal Mode.
NO:Only effective in AIR VELOCITY and FLOW RATE.
<Save the Settlngs >

Use! t"& | and select “2. SAVE INFO”

Press -\_E-EH' to save the new settings and go back to Main Menu.

TCCT.H.P?y GET
1.TCCT.H.P» SET MO
A. SAUE_IHFD)

T,
¥ If you press @H before saving the settings will return you
back to Main Menu.
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5. Measuring Maximum, Minimum & Mean

Calculation Mode will automatically calculates the maximum, minimum and mean of measured data.

TRIAL(1)

,\/\/\,

Sampling Time
i

Ny,
Y L

Measuring Time:+--+- Sampling Time X N (Number of Trial)

TRIAL(Z) ..................... TRlAL(N)

@ Average (AVG)
AVG= X TRIAL(N)/N

@® Maximum (MAX)
MAX=TRIAL()

@® Minimum (MIN)
MIN=TRIAL()

Zaswa

Y

DISPLAY

PROCEDURE

MEMU

1. HORMAL

LHLL'ILFITILIF

e
Press MFH'—!‘
Use NT L' and select “3. CALCULATION”

Press 551 |

@LCULATION MODE DISPLAY ICONS

Total Memory
Remaining Memory Available l

1.CALCULATION MODE
AVERAGE : Take the average of each second within

CALCULATECR

sampling time and count it as a 1 measured

- MODE i :
Z.5AMPLING TIME @&
SGeMa. TRIRALCHM [ 5 ]
4.D8Ta STORARGE 7
5.5ET TO STaRT

AUERAGE

data.
INSTANT: Make the measurement at the last second of
the sampling time and count it as a 1
measured data.

2.SAMPLING TIME (1 to 999 sec)

To set the length of sampling time of measurement.
3.No. TRIAL (1 to 999 times)
To set the number of trials (data) needed of desired
sampling time.
4DATA STORAGE (YES or NO)
5.SET TO START

Save the setting and return to standby.

~

/
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DISPLAY

PROCEDURE

CALCULATE CR15688. 1588 2

1. MODE gJE RHGE

3. No. TEIRLLH ) (5 bl 1)
4, DATA_STORAGE 7 YES
2. 5ET TO START

<To Set CALCULATION MODE >
Usel T"" and select “1. MODE”

Press -ET:I

Use! T '|‘.' and select AVERAGE or INSTANT

Press -ET:I.

CALCULATECR1S8G.-1586

L -HORE

2. 5AMPLING TIHE 5]

b = 53 ]
3.DATA :TFIHHFE A, s =%
9. 5ET TD START

<To Set SAMPLING TIME >
S R
Use-:_!,.“é,' and select “2. SAMPLING TIME”

I_..i'_"
Press -ET:I

Usel 7||.L| and select SAMPLING TIME (1 to 999sec).

Press -ET:I.

<To Set No. TRIAL (N)>
Use! T"" and select “3. No. TRIAL(N)”

Press -ET:I

Use! T'I‘L' and select No. TRIAL (1to 999 times).

Press -ET:L

CALCULARTECR1SBB.- 15882

1.MODE

Lu f|'—"|f'1F‘L.I|t"LII3 TII"IE
T _Ha TEIO

AUERAGE
ugl =

14:EHTQ'STDPHEE 2

<DATA STORAGE >
R
Use-t_!,.'l&,' and select “4. DATA STORAGE ?”

I.ri--\-
Press -fiT:l

Use! T 'lll and select YES or NO.

Press -ET:L

X You CANNOT store more than what’s left in the memory.

set the number more than the number of remaining data locations, it

If you

automatically adjusts to the amount of remaining memory locations.
(Ex: if there is R0020/1500 remaining, you can only measure 20 times
even if you set the No. TRIAL more than 20.)

CRLCULATE<R 158815805

<Save the Settings >
R
Usemﬂé,' and select “5. SET TO START”

I.I'i-_\-
Press -ET:I.

"Bl-85-12 15048223

= 3. B? M. S
P os)|  29.3

64 1 e

<READY>
Press 'E;i"'%' to change the applied parameters.
(Air Velocity, Air Temp., Humidity — Flow Rate, Air Temp., Humidity

— Pressure)

Press @' to start.
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DISPLAY PROCEDURE

Bl 05,10 15140150 <Whilg_1![easuring>
Press @' to stop.

SHP. : “ ” “
(:) 2 o 1 1 s X If you have selected YES for 4. DATA
N 3 STORAGE ?”, the measured data will be stored.
bl 25.3%|_ -
6 4 2 Press RFHE_} can also stop the measurement but this would not store
L] l"'.F:H | any d ._
y data.
<Result>
After all the trials are finished, the calculated result will appear in
CALCULAT ION display.
T R
MAF 2 "? 6 Press :E.”,é}.' to check each parameters in order of Air Velocity
=

M<2 1 (or Air Flow) — Air Temp. — Humidity — Dew Point

ALIG 1 - 43 M. e Temperature

e B E 8 1 m= | (DT), Discomfort Index. (DI)

P Only Pressure is displayed, if you measured Pressure.

Press éﬁg‘ to return the setup mode of CALCULATION.

Press EE'_FHE_} to return to Main Menu.

Related Functions:

B If printer is connected, press 'E‘_‘%' to print out the result.

B To recall stored data.—P.25 -

B Print out—P.27

B What is Dew Point Temperature (DT) and Discomfort Index (DI) ? —P.46

X Humidity only available on MODELA531 and A533.
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6. Flow Rate Mode

CLIMOMASTER features the accurate Flow Rate Mode which corresponds to the industry measurement standards
such as ASHRAE..

POINT(1) POINT(2)  rreeeeeerreseenees POINT(M)
TRIAL(1) (2) (3) - (N)  TRIAL(1) (2) (3) === (N)  TRIAL(1) (2) (3) === (N)

<> >
Time needed to measure at a point------ Sampling Time X N (Number of Trial)
/ <Result> \
POINT(1) :avg(1)= 2 TRIAL(N)/N @® Average (AVG)
POINT(2) :avg(2)= 2 TRIAL(N)/N I::> AVG=/(avg(1)+ avg(2)+ ----avg(M))/M
@® Maximum (MAX)
POINT(M) :avg(M)= Z TRIAL(N)/N MAX=avg(i)
@® Minimum (MIN)

k MIN =avg(j) /

The value of each point is the average of TRIAL(1)~TRIAL(N).
The value of each point (POINT(1)~POINT(N)) will be stored in the memory.

To take an accurate measure the airflow of a duct, you need to figure out the average velocity of air inside the duct
and the area of cross section of the duct.

Air Flow: Air Volume per Time Unit [m*/min, m’/h, ft*/min, ft'/h]

Air Flow (Q) = Average Air Velocity (U) X Cross Sectional Area (A)

N
AL D1:0.032 dia
VA | Y D2:0.135 dia
vV D3:0.321 dia
V2\|/ D4:0.679 dia
ST HT 4‘ |
D5:0.865 dia
< H2 | V1 _
S H8 = V1:0074 < D1 D6:0.968 dia
Y V2:0.288 S o2
V3:0.500 D3 >
" D4 —>
V4:0712 o5
H1:0.235 Vo 0926 %%% %%
H2:0.437 5
H3:0.563
H4:0.765 From ASHRAE Standards i|
0 8.6.2.3 “The Traverse”

H5:0.939 Figure 1 Figure 2
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Using the log-Tchebycheff method, the duct is divided into rectangular areas, which are further adjusted in size to
account for effects of the duct wall on the airflow. (See Figure 1) A minimum of 25 points must be measured in
order to get a good average. For the round duct, the duct is divided into concentric circles, each containing equal
area. (See Figure 2) An equal number of readings are taken from each circular area, thus obtaining the best
average.  Please refer to ASHRAE Standards 8.6.2.3 “The Traverse” for more details.

The following shows the procedure with CLIMOMASTER.

DISPLAY

PROCEDURE

FMENU| 1. HORMAL
2.DUCT TYPE

|
1@ FLDM RATE D)
ATA ELEHr

TILITY
RESSURE ZERO

L ]
oeR

i
=]
[=]

Press EE'_F HE_}.

A
Use! W, I_él and select “4. FLOW RATE”.

(eeT)
Press ' EET ).
e

[FLOW RATECR1SHE.- 1566

T, SAMFLING T1ME 9ok =)
e M [FRIHLLN/ KX,
I.MEAS. POINT  @1@
4.DATRH STORAGE 7 VES
F.LULT ENTRY HO. 1
6.SET TO START

<To Set SAMPLING TIME >

R
Use! 'WP)(h) and select “1. SAMPLING TIME”

—
Press 15T ).
ess | EET,

P
Usel W, '_é' and select SAMPLING TIME (1 to 999).

-
Pr | BET |,
ess 15T,

ﬁOW RATE MODE DISPLAY ICO

NS

Remaining Memory Avayable l

Total Memory

1.SAMPLING TIME (1 to 999 sec)
To set the length of sampling time of measurement.
2.No. TRIAL (N) (1 to 999 times)

To set the number of trials (data) needed of desired

[FLOW RATEC(RLISGE-1568)
1.SAMPLING TIME Euzg 5
2. Mo. TRIBLCM I:'1 f
I.MEAS. POINT Jq .
4.0ATA STORAGE 7 YES
5.DUCT_ENTRY HO. 1
6,5ET TO START

sampling time.

going to measure.

\_

5.DUCT ENTRY NO.

Select the duct entry number of the duct that you

are going to measure.
6.SET TO START

Save the setting and return to standby.

3.MEAS. POINT (1 to 999 points)

To set the number of measuring point that you are

4DATA STORAGE ? (YES or NO)

~

/

FLOW RATECR15G6-15685

5 Ho. TRIALND

A.DATA STORAGE 7 YES
S DUCT ENTRY HO. {
&.=ET TO START

<To Set No. TRIAL>

T
Use:E S&' and select “2. No. TRIAL (N)”

-
Pr | BET |,
ess 15T,

P
Use:E Sé;' and select No. TRIAL (1 to 999).

ra '\.\1'
| EET
Press i D
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DISPLAY PROCEDURE

FLoW BATECELSEE 15a051 <T° SetM%AS POINT >
Use-"" and select “3. MEAS. POINT”
]j--'_HHFLIHP TIHE @E‘l =t

BT TEET = .| - Press :IH-EET

%;ﬂEﬁ'-.. POINT 01 A

- " I 1 lI
S BUCT ENTEY HO. I Use Tﬂ and select the number of MEAS. POINT (1 to 999).
£.SET TO START Press (7).
FLOW RATECRISGG/ 15680 <DATASE?RAGE>

Use-""u and select “4. DATA STORAGE ?”
SAMPLING TIME 0881 = =

ZiHo. TRIBLCHY @58 | Press (=1).
3.0ATA STORAGE 7 Use-w'uﬁ and select YES or NO.
&.SET TO START Prss @31

[FLOW RATE(R1 E0E- 1 e <Select DUCT ENTRY NO.>

i -thl “ ”
1 SHMPLING TIME 861 = Use Ti‘. and select “5. DUCT ENTRY NO.
« TRIALCHY

2. Ho a0 a
i HEHS FulHT A1A Press -\EiT:l,
et | 3% If you select an open ENTRY NO., you cannot start the Flow
gf.uucr ENTRY NO,

ET- T STOrRT Rate measurement.

DUCT TYPE

1.ENTEY Ho. . . )

= _SHAPE RECTAMNGL Here you can input the dimension of the duct.

T W SIZE - Refer Chapter 3 “Duct Shape/Size Input” (p.12) for detail.
4.H SIZE =

D UHIT (- inch [

5. SAUE INFO

FLOW RATE.LR1Som-150es | <Save the Settings>
1.SAMPLIMG TIME @81 = Use-T"ﬁ and select “6. SET TO START”
Z.Ho. TRIBLEHY — 858 )

SIMEAS. POINT @1 Press (7).

d.0ATR STORAGE 7 VES

T
% If you press MEHU before saving the settings will return you
SET TO START) back to Main Menu.

"Bloino1e 16til:oo v | <SREADY>

6 93 ? Press @' to start.
M 1| 3% <How to Select Duct Type>

29.1 = -
Use-""?‘ while pressing | £T).
63. 7 T

GSPLAY ICONS \

1 RDY : Current Status (READY.” SAMPLING)
@ PO001 :Current Number of Points

@ NO0O01 :Current Number of Trial
@
®

D 3 :Selected Duct Entry Number
C300 :Duct Shape and Size
(In this case, the duct is circular and it’s 300mm dia.)
@r the rectangular duct, W **x*x H *** will be displayed.j
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PROCEDURE

DISPLAY
818312 162241 37 40
TN 6037
a4 24.9 «
LI 63.7

<While Measuring >

Press %‘ to stop the measurement. If you want continue,press

-, -
%_g‘ again to re—start the measurement. Press L-‘-E to complete
the measurement. Then the result will appear in the display. (If

Point 1 is not completed, any result will not appear in the display.)

i
Press EE"H to complete the measurement without data store.

<READY After Point 1>

ALIG
MIN

R 1106433k

835134,

66 79 s

(HEHT AAL-E815 ) #5 | After completing the measurement of Point 1, the instrument will be
RDY in STANDBY, ready to measure Point 2.
:f.| % 5@2;:.3 b NEXT  001/015
D _3 2 ? L 1 “C I‘Jlumber of Points
Al
6 2 m 9 “FEH .
Number of Points Already Measured
<RESULT>
FLOW RGTE dAit;tglra;he completion of the measurement, the result will appear in the

Press E' to select the parameter in order of Air Flow — Air

Temperature — Humidity — Air Velocity
Press @' to return the setup mode of FLOW RATE.

Press @Fﬂ_g' to return to Main Menu.

Related Functions:

——

A,

B [f printer is connected, press 'H_-ﬁ' to print out the result.
B To recall stored data.—P.25
B Print out—P.27

Humidity only available on MODELA531 and A533.
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7. Data Output
7. 1 What Can Be Stored
Measuring Mode Display Stored Parameters
MODEL AS531/A533 AS541/A542/A543 AS531/A533 A541/A542/A543
V,T,H V,T V,T,H V,T
CALCULATION Mode W, T,H W, T V, W, T,H V., W, T
P (Optional) P (Optional) P P
V,T,H V,T V,W, T,H V,W, T
FLOW RATE Mode
W, T,H W, T V,W, T,H V,W,T
V: Air Velocity W: Flow Rate T: Air Temperature H: Humidity P: Pressure
7. 2 To Recall Stored Data
DISPLAY PROCEDURE

MEML l HI'rF' MA L
ICT

L YPE
K D—;LEIJLHTI LI

S DATA OUTPUT)

.'H'H
UTILITY
. PRESSURE ZERO

I
=
=3

-
Press "-“FHE}
Use THLI to select “5. DATA OUTPUT".

Press 551 |

CAaTa OUTPUT

E! DISFLAY )

Use T ‘L' to select “

5E1|
L

1. DISPLAY”.

Press

CALCULATION
PAGE SET
FAGE: BEE
erIl[:_!E= EEEI_ LL_|-‘|T1| IHr [
DATE: THAL SRS PG e
TIME: 1a.g7 ¢5 ..........
DATA-DIL, 28 . -
SHAFPE:L R —
FLOW RATE
PAGE SET
FPOGE: 515 1 INRRRRLEEERCEEEEOE
MODE = |:|_ Ll RETE -
DaTE: UH]1 - B512 e
TIME= | SedRa 5% e
_'|—‘|T5—| DIV, X i@
HHI"E iC .\__.UE .......................

<To Set PAGE>
Use t 1" to select the page that you want to recall.

Press 551 |

Page Number

Measured Mode (CALCULATION (A): AVERAGE; (I): INSTANT)
Measured Date (Year / Month / Day)

Measured Time (Hour : Minute : Second)

Number of Trial

Duct Shape/Size (Air Flow Measurement Only)

Page Number

Measured Mode

Measured Date (Year / Month / Day)
Measured Time (Hour: Minute: Second)
Number of Trial/Number of Measuring Point

Duct Shape/Size (Air Flow Measurement Only)
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DISPLAY PROCEDURE
<Recalled Data>
Recalled data will be displayed.
o
Use :!, J-&.‘ to scroll.
START:BR1 EHD:858 - --Calculation Range
HUM. m-s = Y% FH --1--Data Number; Air Velocity; Air Temperature; Humidity
@l 88 e o
s Lo - . .
%Eé ?_ SE ;E:.:_ ? Ei' ? If you measured Flow Rate in CALCULATION mode or if you
A w il L ¢ B3, measured in FLOW RATE Mode, you can select Flow Rate or Air
g5 121 251y €5lg o
BA6 0.99 25.9 63.7 Velocity to be displayed by pressing '{"’%‘
Only Pressure will be displayed, if you measured Pressure.
<Set CALCULATION RANGE >
You can select the range of calculation. B
(If you are not going to change the data range, press %ﬁ' to calculate
the entire data.)
-
Press 1 =ET).
o .HH_..-
STORT: B EHD: =1 Cursor will appear on “START”
gl W, Fam 13 - Use W /4 to select the first data
BEZ @.95 25.4 ©4.7 ‘“!ri““—’
BEE 8,92 25.& £4.9| press (=),
ped 1.85 25.7 65.1 e o
AEES 1.21 5.7 E5S.0 | Cursor will move to "END
86 0.99 25.9 65.2 o
Use ;!: J-&.‘ to select the last data.
(se7)
Press I‘“:;’”
Press @' to calculate.
% You CANNOT set more than one range.
In FLOW RATE Mode
Pt
Pressm.' to shift the calculation result in order of Flow Rate — Air
Temperature — Humidity — Air Velocity.
FLOW RATE In CALCULATION Mode
L} ' .-._-H‘\ . . . . .
PR 1 96433m3 H Press :!:' to shift the calculation result in order of Air Velocity
MG ' (Flow Rate) — Air Temperature — Humidity — Dew Point
85 1 34[-13 i T Di fort Tnd
MIM emperature, Discomfort Index.

6679 ¢ )

-
Press -,fiTH' to return to PAGE SET.

Press @_FH_E} to return to MAIN MENU.

»Humidity only available on MODELA531 and A533.
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7. 3 Print Out T,
RS232C Terminal I-" | ™
You can connect CLIMOMASTER to a printer using an RC232C cable i I[ R“x
for data printout. F] ::‘x |
» N

[7. 3. 1 Preparation ] ||
m ||
| -

<Need to Have> .
@ Printer (Optional)------ Recommended: Seiko Instruments Model DPU-H245 I_ 1 /)l
. . = L
@ Printer Cable (Optional) 5 /
= /
| A
< Check the BAUD RATE> \ 1\
You need to coordinate the baud rate and data transmission conditions on both Main Body and the printer.
The factory setting of Main Body is as follows:
Data Bit Length 8 bits 2 To change the BAUD RATE, refer p.38 “Units and Baud
Parity None Rate”.
Stop Bit 1
Delimiter CRLF
Baud Rate 9600 bps

For the setting of printer, refer printer’s operation manual.

< Connecting Printer >

@ Connect printer to Main Body using an RS-232C cable.

@ Turn ON the CLIMOMASTER first, and then turn ON the printer.

Make sure that the CLIMOMASTER is displaying NORMAL Mode.
[7. 3. 2 NORMAL Mode Print Oui}

DISPLAY PROCEDURE
8185712 15:48: 23 48

i B8.87 .-
Feco . I
4.1

Press 'ﬁﬁ?ﬂ;‘ to HOLD the display.

“FH
"B1/85/12 154023 ¥

‘HIEIli[.I’ B ] 8? M. = Press Iir_ﬂ%l to print out.

2 5 - 3 ap If printer is not connected properly, you will find “PERR” in lower
6 4 1 left side of the display.
m +RkH

Examples of Print Out

<NORMAL Mode>
Print out of Air Velocity Mode Print out of Pressure (Optional) Mode
2001/06/19 13:42:09 2001/06/19 13:42:28
Velocity 0.12 m/s  =weeee- --++Air Velocity Pressure 0.23 kPa  «eeeeiifenne Pressure
Temperature 25.9 C  ---e-e- ---+Air Temperature
Humidity 62.7 %RH  --e--- ---*Humidity

X Humidity only available on MODELA531 and A533.
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7. 8. 3 CALCULATION Mode Print Ou}
DISPLAY PROCEDURE
CALCULATION

MR 2 ? 6 £
L M= Press M20E after the measurement and calculation to print out the

AVG 1 - 43 M5 result.
MIH B . 81 oo

[7. 3. 4 FLOW RATE Mode Print Ou}
DISPLAY PROCEDURE
FLOW RATE

A 1106433
M3 Ak Press ':.“'-'Dh.l' after the measurement and calculation to print out the

*:lj"j 85 1 34“3 ~k result
ik 66?9?m3 1

Examples of Print Out

< CALCULATION Mode> <FLOW RATE Mode>
s PAGE - 004 Stored Location ... PAGE:002 N
MODE : CALCULATION(A) ™ Measurement Mode ... MODE - FLOW RATE o
S | | paTE:2001/06/19 Measured Date DATE:2001/06/19 §
2 || TIME:17:24:33 Measured Time - TINE:13:35:23 =
8 DATA:-005 Number of Data e DATA-003 S
\ SAMPLING TIME:-001 - No. of Points Measured - DIV.:002
4 START:001 END: 005 : Sampling Time -t SAMPLING TIME:=001
MAX ~ 1.26 m/s ~ Galculation Range - - START:001 END:002 -
AVG 0.90 m/s Duct Type ............................ L. SHAPE D 900mm 3
2l win 055 ms “MAX 361554 m3/h
& MAX 25 6 C K USSR DO Air VeI00|ty ............... AVG 220582 m3/h g)
§ |ac 256 ¢ 7V Flow Rate - .MIN 79609 m3/h ]
:g MIN 55 (- S R Air Temperature-— “MAX 255 C g
§ MAX  64.6 %RH — AVG  25.4 C >
AVG 64_5 %RH Humidity - . MIN 25.4 C fcg
MIN  64.4 %RH - “MAX ~ 63.7 %RH ~
DT 18.4 C Dew Point AVG 62.6 %RH
.| DI 74 1 Temperature .. MIN 61.4 %RH
— Discomfort Index “MAX  1.58 m/s
Air Velocity ........................... AVG 0_96 m/s
. MIN 0.35 m/s )

HHumidity , Dew Point Temperature (DT) and Discomfort Index (DI) only available on MODELAS531 and AS533.
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[7. 3. 5 Stored Data Print Out ]

DISPLAY PROCEDURE

MEND| L. HORMAL

Z.DUCT TYPE )

3. CALCULATION Press .

H. DaTa OUTPUT Use | WP)(d) to sclect “5. DATA OUTPUT”

D.UHIH LLEAM o

PLUTILITY Press (7).

8. FPRESSURE ZERD

DaTa OUTFUT

= W) r—r
Use -’,!j.ll&.l to select “2. PRINTER”
=
Press i\EiT:l.

o
Use -:_!,ﬂé.' to select the page that you want to print out.

=
| =ET
PAGE SET press ().
FH EE: EI ............................. Page Number
MODE: FLI RETE - Measurement Mode (CALCULATION or FLOW RATE)
DATE: 2818512 Measured Date (Year / Month / Day)
TIME: 1S 421 5F g Measured Time (Hour : Minute : Second)
DaTa-DIV.s I ~ 18-t Number of Trial/Number of Measuring Point
SHEFE:DC SRR oo Duct Shape/Size (Air Flow Measurement Only)
The datf_you have selected will be displayed.
=
Press I' to scroll.
=TART: 801 EHD:@38 ----Calculation Range
HUH. [ i [l _ HEH O e Data Number; Air Velocity; Air Temperature; Humidity
L Bh 3 2
E“:_Jé Q. 5% iE_:: g S} é If you measured Air Flow in CALCULATION mode or if you
E%% %- E? E“E'l,:' E;-é measured in FLOW RATE Mode, you can select Air Flow or Air
WA Farm N = ] -
= i > = & - £
BBe ©.939 2£5.9 69.2 Velocity to be displayed by pressing 'Hﬁ'

If you measured pressure, only pressure will be displayed.
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The data you have selected will be displayed.
=
Press E' to scroll.

=TART:BR] Eri[“ '-}5'?' :-+-Calculation Range
HUM. m-s _ “EH b Data Number; Air Velocity; Air Temperature; Humidity
BA1 B.81 25.4 64.7
Az B.95 25.4 64.7
%Ei ?- SE “ %- EI Ei . ? If you measured Air Flow in CALCULATION mode or if you measured
(o L | : ] il E'fr:. ll:. E%: 7 | in FLOW RATE Mode, you can select Air Flow or Air Velocity to be
BA6  B0.99 25.9 65.2] L
- displayed by pressing '{"ﬁ'
If you measured Pressure, only Pressure will be displayed.
<Set PRINT OUT RANGE >
You can select the range of calculation. B
(If you are not going to change the data range, press %‘ to calculate
the entire data.)
Press [<&1)
( STORT: ress |51 ) )
M. i = - Cursor will appear on “START
BA1 B.81 25.4 £4.7 R
Bz G.95 Z5.4 64,7 | Use (WM toselect starting point.
g3 B.98 25.6 64.9 T
Bad 1,85 25.7 E5.1 | Press (ze).
pESs 1.21 25.7 65.09 : o
GEs @,92 254 g5, 2| Cursor will move to "END
B R
Use E 'I'xé}'l to select 1.
(ze7)
Press -M::..
Press %g' to calculate.
% You CANNOT set more than one range.
Press %g' to select the content of the Print Out.
FEINT QUTPRUT o T
Use | W/ 4 to select.
W RESULT N
i’ . [I“-:EE H Press -fif" to print out.
1. RESULT:--- Condition and Calculation Result
2. DATA:---=-- Condition and Stored Data
3. ALL--rrerreees Condition, Calculation Result and Stored Data

P Humidity only available on MODELA531 and A533.
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Example of Print Out

<FLOW RATE Mode> < CALCULATION Mode>
PAGE SET A\ 7| PAGE SET
PAGE:011 PAGE:001
MODE : FLOW RATE Condition MODE : CALCULATION(A)
DATE:2001/06/21 (Always printed out) DATE:2001/05/19
TIME:16:23:08 TIME:11:32:26
DATA:003 DATA:010
DIV.:005 \-| SAMPLING TIME:001
SAMPLING TIME:001 /| START:001 END:010
START:001 END:005 / MAX  0.75 m/s
SHAPE W 200 H 300mm A AVG  0.40 m/s
MAX 32194 m3/h MIN  0.05 m/s
AVG 16871 m3/h MAX  25.8 C
MIN 5446 m3/h Calculation Result AVG 256 C
MAX 25.9 C (RESULT) MIN 25.4 C
AVG  25.9 C MAX ~ 59.1 %RH
MIN  25.8 C AVG  58.2 %RH
MAX ~ 72.2 %RH MIN  57.5 %RH
AVG  71.2 YRH | DT 16.8 ¢
MIN  69.7 %RH /| ol 73.4
MAX  1.49 m/s NUM. m/s C  %RH
AVG  0.78 n/s J 001 0.05 25.8 57.5
MIN 0.25 m/s N 002 0.06 25.8 57.6
NUM. m3/h C %RH 003 0.48 25.6 57.7
001 20596  25.8  69.7 Stored Data 004 0.48 25.6  57.8
002 19906  25.9  72.2 (DATA) 005 0.56 25.6 58.0
003 6214 25.9  71.3 006 0.48 25.6  58.3
004 5446 25.9 71.4 | ) 007 0.39 25.5 58.5
008 0.75 25.5  58.7
\_| 009 0.27 25.4 58.8

¥Humidity , Dew Point Temperature (DT) and Discomfort Index (DI) only available on MODELAS531 and A533.
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L3 . .i--'_-_ -\‘1.
/. 4 Digital Output RS232G Terminal | ™
r'\.
[ 7. 4. 1 Preparation ] \|F Tl - N
\"‘x, h
You can download the data stored in CLIMOMASTER to your PC, by connecting L= |||
CLIMOMASTER and your PC with the RC232C cable (Optional). J -' J
|"'-. | T =
4
<Need To Have> . S
@Personal Computer | L /!
@RS-232C Cable (Optional) | | L _f
b I
< Check the BAUD RATE>
You need to coordinate the data transmission conditions on both Main Body and your PC.
The factory setting of Main Body is as follows:
Data Bit Length 8 bits 2 To change the BAUD RATE, refer p.38 “Units and Baud
Parity None Rate”.
Stop Bit 1
Delimiter CRLF
Baud Rate 9600 bps
For setting your PC, refer to the operation manual of your PC
< Connecting PC>
@ Turn OFF the CLIMOMASTER.
@ Connect PC to Main Body using an RS-232C cable.
@ Turn ON the CLIMOMASTER.
@ Make sure that the CLIMOMASTER is displaying NORMAL Mode.
Make sure that the CLIMOMASTER is displaying NORMAL Mode.
RS232C Cable Wiring Diagram
PC (D-Sub9 pin) CLIMOMASTER (MODELA531)
] ] Connection | ] o
Signal Pin No. Pin No. | Signal Purpose Direction
NC 1 / 1 GND Ground
RXD 2 2 TXD Transmitting Output
TXD 3 3 RXD Receiving Input
NC 4 — 4 CTS Transmission Approval Input
GND 5 5 RTS Transmission Request Output
NC 6 6 NC
RTS 7
CTS 8
NC 9

Note: Data logging software also available from Kanomax.
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7.5 To Access From Your PC

Command Function
To connect CLIMOMASTER to your PC, please D * % % % Number of Downloading Data
refer to p.32. N Cancel
S Output of Measuring Condition (of
Icons and its Meaning On~Time Data) - .
. Space (U)) Output of Measuring Units
K Output of Duct Shape/Size
#: Return or Press Enter P Output of Page Number
*: A Number Tk % % % Output of Stored Data
M % % % Output of Measuring Condition (of
”0000000” will be displayed for humidity on MODELA541, Stored Data)
A542 and A543. B Output of Measuring Condition of
All Pages
[7. 5. 1 Transmission of On-Time Data ]
DISPLAY PROCEDURE

Example:
Air Velocity Mode and typed

D *

g
AD

0,195 0002685 w73 48
0515 0002685 w73 5
0. 6150002705 0nn76. 15
0. 247 0002705 enn 77 .5

ceu0.155040026.9; 00n76.04
- J

AN=

<Set Number of Data Needed>

Press “D % * * * =" (3Must type in 4 digits)
After “AD”, the data will be displayed.
Each data represent 1sec of measurement.
takes approximately 20sec to display.

The maximum number that can be set is 999.
re-send the command.

If you ask for 20 data, it

If you need more,

<Output Content>

Air Velocity Mode: Velocity; Temperature; Humidity
Flow Rate Mode: Flow Rate; Temperature; Humidity
Pressure Mode: 0000000: 0000000: Pressure

*”0000000” will be displayed for humidity
on MODELAS541, A542 and A543.

<To Cancel>
Press “N#=”

DISPLAY

PROCEDURE

ASh
WTH;Ol;I-H-IZOO;I-H-ISOO;I-n-n-n-l—;mm"'

|

<To Download Measuring Conditions>

Press “Su”

After “AS”, the data will be displayed.

<Output Content>

Measuring Parameter (WTH, VTH or PRS); Time Constant; Width;
Height; Diameter; Units of Duct Size

WTH: Flow Rate, Temperature, Humidity

VTH: Air Velocity, Temperature, Humidity

PRS: Pressure (Optional)

DISPLAY PROCEDURE
<To Download Measuring Units>
Press “U="
AU After “AU”, the data will be displayed.
m/S; C;%RH;kPa;m3/min" <Output Content>

Velocity Unit; Temperature Unit; Humidity Unit; Pressure Unit; Flow
Rate Unit




7. Data Output

34

[ 7. 5. 2 Transmission of Stored Memory]

DISPLAY

PROCEDURE

-
AK=
Ol;uuzoo;uuSOO;uuuu—;mm"
Og;uusuu—;uu;_lu—;uu:g)oo; inCh“

24;uu550;uu400;uuuu—;m|:ﬂ"
w250 ; mmis

25,|_||_||_||_|— L

\° ’

<To Download Duct Setting>

Press “K=”

After “AK”, the data will be displayed.

All stored duct settings (1 thru 25) will be downloaded.

<Output Content>
Entry No. (Data Location): Width; Height; Diameter; Units of Duct Size

DISPLAY

PROCEDURE

AP
P0011=

<To Download Page Number>

After “AP”, the data will be displayed.

Press “P="

Number of data stored pages will be downloaded.

DISPLAY

PROCEDURE

P
AT

2001/05/19;13:32:26=
001;===0.05; w25, 85 b7 5
002;-=-0.06;==u25.8;umnb7 6
003;===0.48; 2002565 0nnb7 76
004;---0.48; 2202565 mnb7 8
005; ===0.56;=2m25.65 b8 0

.

<To Download Stored Data>
Press “T* * % *%=” (3Must type in 4 digits)
Type in the desired page number after “T”
After “AT”, the data will be displayed.
<Output Content>
Air Velocity Mode: Number of Data; Velocity; Temperature; Humidity
Flow Rate Mode: Number of Data; Flow Rate; Temperature; Humidity
Pressure Mode:  Number of Data; 0000000; 0000000; Pressure
2 The numbers will be displayed in currently selected units.
NOT in units of at saving the data.
¥ Calculated data will not be downloaded.

DISPLAY

PROCEDURE

AM==
WTH 000 001;008; AVG -.--.-200 -.--.-300

<To Download Measuring Condition of Stored Data>

Press “M* * % *@” (3Must type in 4 digits)

DB B © © ® ®

“

Type in the desired page number after

<QOutput Content>
@ Measuring Parameter

WTH: Flow Rate; Temperature; Humidity
VTH: Velocity; Temperature; Humidity

PRS: Pressure (Optional)
@ Measuring Mode
000: Calculation Mode
001: Flow Rate Mode
® Sampling Time

@ Number of Data
® Calculation Mode
AVG: Average
INS: Instantaneous
In the case of Fow Rate Mode, the point is indicated.
® Width
@ Height
Diameter
© Units of Duct Size

DISPLAY

AM=

WTH;000;001;AVG;003;2200;ww300; wuww = mm=
VTH;001;010; INS;015; 0150350500 wiome— ; mm=
PRS;000;001;AVG;003;..200; 20300 wuww— ; mmi

<To Download Measuring Condition of All Pages>
Press “B=”
After “AM”, the data will be displayed.

<Output Content>

¢ Same as above

DISPLAY

| PROCEDURE

E )

<Error Message>
Re-type the command.
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7. 6 _Analog Output (Optional)

MData Update------ 0.1second (Except Humidity: 1second)

(@Load Impedance---*--Above 5K Q Analog Output Terminal
®@Output Current---+-- DC 0~1V T
For the analog output, you must select one setting from the table below. \ '|K‘ .
(There is no analog output for Flow Rate) | _ _: [ H‘n
Parameter Output Range Conversion Formula F._] ) " ||
0~ Sms U= 5XV m/s 1‘ |
_ 0 ~ 10m/s U=10XV m/s Iy | --._EJ_'
Velocity 79"~ 30 mys U=30XV m/s ' w
(L) 0 ~ 1000 FPM U=1000xV FPM '—‘ E — ~
0 ~ 2000 FPM U=2000XV FPM | /
0 ~ 6000 FPM U=6000xV FPM '. — (
Humidity 0 ~ 50%RH H= 50XV %RH )
(H) 0 ~ 100 %RH H=100XV %RH
Temperature | -10 ~ 40 °C T= 50xV—10 °C
(T 0~ 50°C T= 50xV °C
0 ~ 100 °C T=100X%XV °Cc
14 ~ 104 °F T= 90xV+14 °F
32 ~ 122°F T= 90xV+32 °F
32 ~ 212°F T=180xV+32 °F
Pressure -2 ~ +2kPa P= 4XxV-2 kPa
(P) -5 ~ +5kPa P= 10XV-5 kPa

Of the output range, the low end will be set at 0V and the high end will be set at 1V. The voltage is linear.
The Time Constant will be in effect. To change the setting of Time Constant, refer Chapter 4.3 “To Change Time
Constant” p.16.

Mode Way To Take In Measured Data (Analog Output) Explanation
0 0.5 1.0 1.5 2.0sec (Measuring Time)

Take the data 10 times in
a second and indicate its

TC1 average as an
Average of 1sec. instantaneous value at
every 1 sec.
0 2.5 5.0 7.5 10sec (Measuring Time)
Output the average value
TCS5 — A rs of 5sec. at every 0.1sec.
verage of osec. Data shifts by 0.1sec.
0 5 10 15 20sec (Measuring Time)

Output the average value
TC10 of 10sec. at every 0.1sec.
i P e Average of 10sec. Data shifts by 0.1sec.
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DISPLAY PROCEDURE
PO IR, G
. L
LRI | P S
. ! H I'.-'_ i “ ”
S DATA OUTFUT Use 'i"@ o select “7. UTILITY".
(AT Press (=1)
s RCooUrRE SERD
UTILITY
L-n M% EE&E?I Use ﬁ"@ to select “3. ANALOG OUTPUT”.
-AHALOG OUTPUT (o
Press-fiT:l.
BHaLOG OUTFOT <To Select Data>
1-OUTEUT SELECT L) Use (WM toselect “1. OUTPUT SELECT”.
H=18 Mz -':::]
— Pressi =ET),
. SALE IMFO i
Use L:_!ﬁ:' L\é;‘ to select “ VEL. ”  (Velocity), “ PRS.”
(Pressure/Optional), “HUM.” (Humidity), “TMP.” (Temperature).
—
Press -ET:L
BHaLOG OUTFOT <To Set Output Range>
(W‘ Use E"@ to select “2.” (selected parameter).
E-Z8  moz (ot
STSHUE IR Press (=7
va
Use -:!, /4 to select the range.
—
Press -ET:I.
AMALOG OUTPUT <To Sj‘_"_& Ehi%lse“iﬂg>
:' { “ ”
1 HEEEUET%ELEET UEL. | Use %_}, to select “3. SAVE INFO”.
Za CIT £ Press 1 =ET
Q=18 nms ' ]
- SHUE THFU SIf you press MEML before you save, you will return to Main Menu
and the setting will not be saved.
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8. Other Settings

8. 1 Date
DISPLAY PROCEDURE
MEMU| 1. HOREFMAL —
2.0DUCT TY Press HENL)
S« CALCULATION S
4.FLOW RATE Use (W) toselect “7. UTILITY”.
S.DATA GUTFUT A
. A Press {57,
(H-UTILITY R
P i E ZERO
| UTILITY

« TIME ARJUST

3. AHALOG EILITP'LIT
4. TCET.H.P» SET

I"-'_-Hf'-.---ﬁ “ ”
Use “!l‘él to select “1. TIME ADJUST”.

!
Pr | BET |,
ess | 55T,

TIME aADJUST

W.S5TYLE: _ JP
2.DATE ¥ 288178528
3« TIME = 14:37: 22

4.5AVE INFOD

Use-‘!r ﬂ to select "1.STYLE" or "2.DATE".

Press Ff)
R

1.STYLE: Select JP,US or EU
Japanese style(JP) YYYY/MM/DD

US style(US) MM/DD/YYYY
EU style(EU) DD/MM/YYYY
2.DATE: Date

3. TIME: hour/minute/sec

TIME ADJUST

1.5TYLE:
s 1
5. TIME 3

4.5AVE IHFO

—
Use :E’ETxll to select the desired item.
I'
| |
Use J ‘. to change the setting.

Press i,fif:.' to move the cursor back to “1” or “2”.

TIME ADJUST

(1.SAUE_INFD)

<To Save the Setting >
I..--'_-\I\I\.h|.--.---\-\.“. [13 ”
Use ;!: .'-é.' to select 3. SAVE INFO".

!
Pr | BET |,
ess | 55T,

™
3If you press MENLE before you save, you will return to Main Menu

and the setting will not be saved.

% Date of the output to the display or printer is depend on this setting.. But the style of the

output to digital port (RS-232C) is fixed as Japanese style.
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8. 2 Units and Baud Rate

< Units Conversion Table >

Velocity 1m/s=196 FPM
Temperature T(°F)=1.8%xT(°C)+32
Flow Rate 1m3/h=235.32ft*/h

PROCEDURE

Press E;]_E_”g'
I-"d_"“-\. e « .
Use -E.'lé.' to select “7. UTILITY”.

I_.-i'_"
Pressi SET ]

A.TCCT.H.PY SET

o R
Use .’!:_ué_u to select “2. UNIT SELECT”.

I.l'i-_\-
Press -ET:L

UMIT SELECT

T R
Use mﬂé.' to select the desired item (1 thru 5).

I.I'i-_\-
Press -ET:I.

LELOCITY S w1m/s or FPM

2« TEMPERATURE *C tCoor F

5. FLOW _HHTE md “h -m3/h, m%>/min, ft2/min or ft>/h
4, PRESSURE EF'EI -*kPa or Pa(Optional)

2. BAlD RATE 19208...1..4800, 9600, 19200 or 38400
6. 5AVE INFD

UNIT SELECT

12 : 1:|:IE hEEé;¥L|ﬁ E "% Use ﬁ:"@' to change the setting.
S.FLOW RATE ™3~k —
4. PRESSURE kPa Press -ET:I.
2. BRUD EATE 19263
&.5AUE INFO
UHIT SELECT <To Save the Settmg>
i  UELOCITY - Use T"‘L' to select “6. SAVE INFO”.
2. TEMPERATURE _ °C o~
‘E‘ FLDllJ RATE m3 .k Press ET:I .
Wﬁa EALD BT l'E‘!E: EE % If you press MENLY before you save, you will return to Main Menu
« SAUE THFL and the setting will not be saved.
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8. 3 To Delete Data

[ 8. 3. 1 To Delete a Page of Data

DISPLAY PROCEDURE
MENU| 1. HORMAL .

2.0UCT TYPE )

2+ EALCULAT TON fress X

31 _“IEI__H gruﬂTpJ‘_rr Use E.'lg to select “6. DATA CLEAR”.
DATH L -

2 ﬁlfhEﬁE) Press (7).

8. PRESSURE ZERD

DATA CLEAR

il.CLEAR START: GBA1
END =@ @881 -
SEl ¢ HO e
2.ALL CLERR HO -
R1458-1568

=
Use E’llhé} to select “1. CLEAR”.

—

Press ::iiT:l

---Starting Page Number
---Ending Page Number

Partial Delete (YES or NO)

-:All Delete (YES or NO)

---*Remaining Memory / Total Memory

DATA CLERR

1.CLEAR STRET: &8

||
SET = M

Z.ALL CLEAR HO
F1458-1588

.-"_'\1 P
P .
Use E J|§ to select the starting page.

—

Press ::iiT:l

DATA CLEAR

2.6LL CLEBR =~ MO

El1420.71 0068

.-"_'H.\\ P
Use R.'lé} to select the ending page.

—

Press ::iiT:l

DATA CLEARR

1450710068

.-"_'\1 P
Use R.'lé} to select “YES” for partial delete.

Press @

DATA CLEAR

Bl. CLEAR START: G88i
EMD = Baal

_SET = HO

Z.ALL CLEAR HO
(Rid78-156@

Selected page will be deleted and the remaining data will shift up.

(See diagram below)

Page 1 Page 1 Page 1
| Page 2 | |::> Page 2 |::> Page 2
=1 Page (4 ) Page (3)
| Page 4 ~_

Page Number will change automatically
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(8. 8. 2 To Delete Al Data |

DISPLAY PROCEDURE
T c
. I
i e e
= ﬁpl“g Q'ETF'“T Use R'@ to select “6. DATA CLEAR”.
LDATA C —
| fe i? EI l‘lFEﬁﬁ) Press @
2. PRESSURE ZERD
T -
DATA CLEAR Use ﬁ:‘@ to select “2. ALL CLEAR”.
. STAET = -
1.CLEAR EmHET; Egg% Press Eil
SET ¢t HO
A.ALL CLEAR K +4+All Delete (YES or NO)
F1458.-156& {--- Remaining Memory / Total Memory

DATA CLERR

1.CLEAR START: @&Aa1
END @ 20a]

2.ALL CLEAR %
R1456.-15608

i

N\ to select “YES” to delete.

Use | k|

e, 'lr

Press 1 EET ),

.'I'

4
C

DRTA CLERR

1.CLEAR START: aaG]
EMD ¢ DoBd]

_SET = HO

#H.ALL CLEAR HO

( R15686-1566

All the data will be deleted and the Remaining Memory will be 1500.
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8. 4 Contrast Adjustment

|
.\1— -
5
|
iﬁ:&.ﬂﬂi‘ﬂ[.
'x_:h ——

Contrast Adjusting Volume

In case you find the LCD display of CLIMOMASTER too dark or too
light, there is an adjusting volume at the back, bottom of Main Body,
inside the battery cover.

You can adjust by using a precision driver (-) (0.9~1.5mm).

Turn it clockwise to darken and vice versa.

Lightens Darkens
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9. Cleaning

> How to Clean Probe

Dust or particles attached on the velocity sensor would alter the amount of heat diffusion, which leads to less precise
reading. Also, deformation or clogging up of the protective mesh around the sensor of CLIMOMASTER would
also affect the accuracy of the instrument.

Users are encouraged to clean up Probe regularly for maintaining accurate measurement.

[ Procedure }

Clean the sensor by soaking it to water in ultrasonic cleaner for 10 to 20 seconds. Do not soak
it for too long, since there is an increased risk of damaging the coating.

Please use water only for cleaning.

| 1 CAUTION !

! )When cleaning, make sure that the power is OFF.

! )Make sure that the sensor is dry before turning it ON.

! )DO NOT let the humidity sensor contact water (MODELA531/A533).  When wet, let it air dry
by placing it in environment with less than 40%RH for more than 24 hours.

! YNEVER USE alcohol or any other organic fluid.
Alcohol causes a permanent damage to the humidity sensor.

Once the sensor is damaged, the sensor needs to be replaced even if it seems functioning..

7
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10. Specification

Product CLIMOMASTER Air Velocity Meter
Model A531 | A541 | A542 | A533 | A543
Measuring Object Clean air flow
Measuring Range 0.10~30.0 m/s 0.05~5.00m/s
. 0.00~9.99m/s:0.01m/s
. ' Resolution 10.0~30.0m/s:0. Lm/s 0.01m/s
Air Velocity Accuracy (2% of Reading +0.1) m/s
Response Time
(at 1m/s, 90% response Approx. lsec. Approx. 4sec. Approx. 7sec.
time)
Measuring Range 0.0~60.0C
Air Resolution 0.1C
Temperature Accuracy +0.5C
Response Time Approx. 30sec. (at 1m/s, 90% response time)
Measuring Range |2.0~98.0%RH - 2.0~98.0%RH -
Resolution 0.1%RH - 0.1%RH -
2~80%RH: 2~80%RH:
Humidity ™ s +2.0%RH ) +2.0%RH )
Y| 80~98%RH: 80~98%RH:
+3.0%RH +3.0%RH
Response Time | Approx.15sec. - Approx. 15 sec. -
Measuring Range -5.00~+5.00 kPa
Pressure™ Resolution 0.01kPa
Accuracy +(3% of Reading + 0.01) kPa
Response Time Approx. Isec.

Temperature Compensation +(5% of Reading + 0.1)m/s (in the temperature range 5 to 60.0C)

Max., Min., Average, Hold, Max Hold, Time Constant (1, 5, 10 seconds),
Battery Level Indicator (5 Levels),

Functions Unit selection (Air Velocity: m/s, FPM  Flow Rate: m’/min, m’/h, ft’/min,
f'/h  Temperature: °C °F Humidity™": %RH,  Static Pressure”: kPa, Pa)
Store up to 25 Duct Sizes (Square/Round), Max.Data Storage: 1500

Digital Output: RS-232C (Baud Rate 4800, 9600, 19200 and 38400 bps) for
Output to Printer/PC

Output Analog Output*zz DC 0~1V (select one from Air Velocity, Temperature,
Humidity and Pressure)
Power 6 X AA Batteries , AC Adaptor*zz AC 100~240V (50/60Hz)
iy ILi: Apprqximately 10 hours continuous (at air velocity 5m/s, 20C, with alkaline
batteries)
Operating Environment Main Body: 5~40C(41-104F) Probe: 0~60C (32-140F)
Storage Environment 5~40C (41-104F)
Weight Approximately 400g (batteries included)
Accessories Carrying Case, Operation Manual, 6xAA Batteries, Probe Cable (2m)
o Spare probe, Analog output, Pressure sensor, Extension rod, Printer, RS-232C

cable, Software (for Windows), AC adaptor

*1: Humidity only available on MODELAS531 and A533.
*2: Optional
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11. Principle of Measurement

11. 1 Principle of CLIMOMASTER®

» Principle of Hot-Wire Anemometer
The principle of the thermal Probe is based on
a heated element from which heat is extracted by the (3 Current

colder impact flow.

constant via a regulating switch. The controlling ~~7 Gooling
current is directly proportional to the velocity. f[] T~

When thermal velocity Probes are used in turbulent

Heat Diffusion

Heat Diffusion

V-

Quantity [HI

Quantity [H]

Ta;
Ta,

Ta, < Ta,

Velocity [U]

ﬂ" Compensation "

(a+bJU (T -Ta)

Velocity [U]

The temperature is kept

Current

/

Sensor (Platinum Coil) Velocity m/s

~~_ —off

flows, the
measured result is
influenced by the flows impacting the heated body from all directions.

In turbulent flows, a thermal velocity sensor indicates higher measured values
than a vane Probe. This can be observed during measurements in ducts.
Depending on the design of the duct, turbulent flows can occur even at low
velocities. The amount of heat that is extracted by the colder impact flow
from the sensor can be expressed by:

H=(a+ b\/U)(T—Ta) ------ King's fomula

Where H: Heat diffusion quantity T: Temperature of the sensor  Ta: Air
temperature U: Air velocity  a,b: Constant

Also, heat diffusion quantity can be expressed by the formula:
H=RI"?

Where R is resistance and I is current
(R is kept constant regardless of air velocity since the temperature in

constant).

Therefore, RI*oca+ byJU

» The Temperature Compensation

The air velocity sonsor is heated to and elevated temperature relative to the
surrounding air by means of control electronics. The temperature
compensation sensors senses the ambient, or surrounding air temperature and
forces the velocity sensor to stay at a constant overheat above the ambient.
The circuit foeces the voltage to be equal by means of an operational amplifier.
Air flowing past the sensor tends to cool the sensor, thus driving down its
resistance. The amplifier responds by immediately delivering more power to
the circuit to maintain voltage equilibrium. Delivered power is converted into

electrical signal to display.
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» Measurement of Wind-Temperature
The coefficient of resistance of the temperature sensor has a direct proportional
[] relationship with the temperature. We can measure the wind temperature by
/‘ adjusting the sensor’s temperature to the wind-temperature, and measuring its

coefficient of resistance.
Temp Sensor

(Platinum Resistor)

»  Measurement of Humidity (Hygrometer)
The sensor is a pair of condenser and its electro-capacity is

depended upon the amount of water contained in its Upper
hydrophilic macromolecule (humidity sensitive) membrane. Electrode
The components of the sensors are glass foundation; lower Macromolecule
electrode; macromolecule membrane and upper electrode. Membrane

The upper electrode will capture the change in permittivity

caused by condensation or evaporation of water vapors to the | Jwer Electrode
macromolecule membrane. (Electrostatic Capacity Type)

There is another type of hygrometer that uses a resistor instead Glass

of a condenser. It is usually said that the Electrostatic Capacity Foundation

is good for low humidity measurement and the resistor is good

for high humidity measurement.

» Theory of detecting static pressure.
To measure static pressure, we use a diffusion-type semiconductor pressure sensor. The diffusion-type
semiconductor pressure sensor is incorporated under the principle that the resonant frequency of a piezo-crystal
decreases linearly with the pressure applied. On a thin diaphragm of silicon, there are four diffusion resistors
(sensor chips) placed in a fixed distant apart. (Pic.1)
When the pressure is applied from above, the diaphragm will deflect downward. When it is deflected, the
sensors near center (R3 and R4) will have compressing stress and the sensors near perimeter (R1 and R2) will
have tensile stress instead. (Pic.2) The diffusion coefficient of diffusion resistor change according to these two

stresses.
Diaphragm
Pressure

g ! R1 3

<

o

N3

&

[¢]
R4 2

Output

Pic.2

R1~R4:Diffusion Resistant Pic.3 Detecting Gircuit

Pic.1 Pressure Sensor
If we create a bridge among these diffusion resistors (Pic.3), it will be possible to detect voltage that is
proportional to the amount of pressure applied. These sensors can be affected by the temperature, and therefore,

temperature compensation circuit must be added.
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11. 2 Whatis Discomfort Index (DI) and Dew Point Temperature (DT) ?

ﬂ* What is DI and DT? * * \

@ Discomfort Index (DI)
Discomfort Index is indexes to show how discomfort it is in the summer time.
CLIMOMASTER use the formula, shown below, which is used by the Meteorological
Agency.

DI =0.81T +0.01H(0.99T —14.3) +46.3

Where
T: Temperature H:Relative Humidity %RH
DI Scale
Little Very Cannot
Comfortable Uncomfortable Uncomfortable Uncomfortable Endure
68 70 75 80 86

@ Dew Point Temperature (DT)
There are many formulas to calculate Dew Point Temperature are suggested, but for A531,
we have adopted the most general “Antnione” formula, which is to calculate saturated

vapor pressure.

E = exp[18.6686 — 4030.183 /(235 + T)]x133.322

HxE
~ 100
Where
H : RelativeHumidity %RH T : Temperature
E : SaturatedVaporPressure Pa e:VaporPressure Pa

DT =4030.183/[23.5614 —In(e)] - 235

o /
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12. About Compensation

his instrument has been calibrated at normal temperature and pressure. Therefore, if you are going to measure

velocity at a different temperature and pressure, the indicating value will be affected.

12. 1 Influence of Measuring Temperature

This instrument has been calibrated at normal temperature. Because of theoretical fundamentals of hot-wire
anemometer, it can easily be effected by the ambient temperature. To prevent such influence, temperature
compensation is needed. The temperature compensation sensor senses the ambient, or surrounding air temperature
and forces the velocity sensor to stay at a constant overheat above the ambient. By adopting temperature

compensation sensors, you can measure air velocity accurately within the range of 5~60°C (41~ 140°F)

12. 2 Influence of Pressure at Measuring Point

This instrument has been calibrated at 1013hPa. Change in pressure does affect the amount of heat diffusion.

Therefore, the pressure compensation, using the following equation, is needed.

Um:wac
Pm

Where: Um: Actual Velocity[m/s] Uc: Indicating Value Pm: Pressure at the Measuring Point[hPa]

12. 3 Measuring Gas Components

This instrument has been calibrated using air. The CLIMOMASTER indicates air velocity based on the heat
capacity, i.e. the heat diffusion quantity to deprive a device of in fluid. If the fluid, which is dealt with for the
measurement, is different from the fluid when the instrument is calibrated, the diffusion quantity changes and the

indicating air velocity, too, will be affected.
In order to compensate, you first need to find the heat diffusion quantity of air to the indicating value in mixture
measurement. By substituting this heat diffusion quantity to the value in the heat diffusion-velocity relation

formula, you can find the actual velocity value of the mixture.
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14. Troubleshooting

Problem Possible Cause(s) / Solution(s) (gzgzr;; (T)
CLIMOMASTER will not turn | The battery is defective.
ON —Turn OFF the power and replace the batteries. 7
Nothing appears on the display | Contrast is not set properly. A1
— Adjust the contrast volume switch.
<771 flashes. The batteries are low.
—Turn OFF the power and replace the batteries. 7.9
“NO PROBE” is displayed. Probe is not connected.
—Turn OFF the power and connect Probe. 8
“kx 2 is displayed  for | CLIMOMASTER will show “***” for the over-the-range
measured value. measurement. It must be used within the range to take the 43
measurement.
“--- -7 is displayed for | Probe/Probe Cable is not connected property.
measured value. —Check the connection. 8
Probe/Probe Cable may be damaged.
—Contact your local Kanomax Office or service center.
CLIMOMASTER is not | Probe is not facing the wind.
displaying the right speed. —Make sure the Wind Mark is facing the wind. 10
Higher temperature is | Theoretically, CLIMOMASTER cannot measure temperature
displayed. in no-wind environment. 10
—Measure the temperature in environment with more than
0.1m/s of wind.
“----7 is displayed for Flow | Dust shape/size is not stored. 12
Rate. —Type in the duct shape/size.
Cannot printout. Printer is not connected properly. 7
—Check the connection. Re-connect if necessary.
The Baud Rate is not set properly.
—Check both, CLIMOMASTER and printer, settings. 27
Cannot printout the display. Display is not frozen.
—(Press ﬁﬁfﬂ- to hold the display. 27
@Press ':[':"3""'5' to print out.
Cannot cancel the print out. You cannot cancel the print out. 27
Cannot load the data. PC is not connected properly.
—Check the connection. Re-connect if necessary. 32
The Baud Rate is not set properly.
—Check both, CLIMOMASTER and PC, settings. 32
No analog output. Wrong polarity. 35
—Check the polarity.
Measurement is in “Hold”.
[ 15

—Press :ﬁ%ﬂ:' to release.
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15. Warranty and After Service

Kanomax Limited Warranty

The limited warranty set below is given by KANOMAX JAPAN, Inc. (hereafter referred to as “KJI”) with
respect to the KANOMAX brand anemometer, its attachment parts including Probe and other accessories
(hereafter referred to as “PRODUCT”) that you have purchased. =~ PRODUCT you have purchased shall be
the only one that the limited warranty stated herein applies to.

Your PRODUCT, when delivered to you in new condition in its original container, is warranted against defects
in materials or workmanship as follows: for a period of one (1) year from the date of original purchase,
defective parts or a defective PRODUCT returned to KJI, as applicable, and proven to be defective upon
inspection, will be exchanged for a new or comparable rebuilt parts, or a refurbished PRODUCT as determined
by KJI. Warranty for such replacements shall not extend the original warranty period of the defective
PRODUCT.

This limited warranty covers all defects encountered in normal use of the PRODUCT, and does not apply to the

following cases:

(1) Use of parts or supplies other than the PRODUCT sold by KJI, which cause damage to the PRODUCT or
cause abnormally frequent service calls or service problems.

(2) If any PRODUCT has its serial number or date altered or removed.

(3) Loss of damage to the PRODUCT due to abuse, mishandling, improper packaging by the owner, alteration,
accident, electrical current fluctuations, failure to follow operating, maintenance or environmental
instructions prescribed in the PRODUCT's instruction manual provided by KJI, or service performed by
other than KJI.

NO IMPLIED WARRANTY, INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE, APPLIES TO THE PRODUCT AFTER THE APPLICABLE
PERIOD OF THE EXPRESS LIMITED WARRANTY STATED ABOVE, AND NO OTHER EXPRESS
WARRANTY OR GUARANTY, EXCEPT AS MENTIONED ABOVE, GIVEN BY ANY PERSON OR
ENTITY WITH RESPECT TO THE PRODUCT SHALL BIND KJI.  KJI SHALL NOT BE LIABLE FOR
LOSS OF STORAGE CHARGES, LOSS OR CORRUPTION OF DATA, OR ANY OTHER SPECIAL,
INCIDENTAL OR CONSEQUENTIAL DAMAGES CAUSED BY THE USE OR MISUSE OF, OR
INABILITY TO USE, THE PRODUCT, REGARDLESS OF THE LEGAL THEORY ON WHICH THE
CLAIM IS BASED, AND EVEN IF KJI HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES. IN NO EVENT SHALL RECOVERY OF ANY KIND AGAINST KJI BE GREATER IN
AMOUNT THAN THE PURCHASE PRICE OF THE PRODUCT SOLD BY KJI AND CAUSING THE
ALLEGED DAMAGE. WITHOUT LIMITING THE FOREGOING, THE OWNER ASSUMES ALL RISK
AND LIABILITY FOR LOSS, DAMAGE OF, OR INJURY TO THE OWNER AND THE OWNER'S
PROPERTY AND TO OTHERS AND THEIR PROPERTY ARISING OUT OF USE OR MISUSE OF, OR
INABILITY TO USE, THE PRODUCT NOT CAUSED DIRECTLY BY THE NEGLIGENCE OF KIJI
THIS LIMITED WARRANTY SHALL NOT EXTEND TO ANYONE OTHER THAN THE ORIGINAL
PURCHASER OF THE PRODUCT, OR THE PERSON FOR WHOM IT WAS PURCHASED AS A GIFT,
AND STATES THE PURCHASER'S EXCLUSIVE REMEDY.



15. Warranty and After Service 54

After Service

Whenever the PRODUCT is malfunctioning, please check with “Troubleshooting” to find possible cause first.

Repair parts are retained for a minimum period of five (5) years after production cessation of the PRODUCT.

This storage period of repair parts is considered as the period during which KJI can provide repair service.

For more information, please contact your local distributor, or call us at KJI's service desk from 9:00 a.m. to
5:00 p.m. JST on weekdays excluding holidays. = When you make a call, please have the following
information of your PRODUCT at hand:

(1) PRODUCT name;

(2) Model number;

(3) Serial number;

(4) Probe number;

(5) Description of Symptom, and;

(6) Date of purchase



