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Using this manual

This manual provides information necessary to correctly install and
operate the Delta-T Porometer type AP4.
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Introduction

The AP4 is a cycling porometer. It is used for measuring the stomatal
resistance of plant leaves. This is a measure of the resistance to loss
of water vapour through the stomata and is an indicator of the
physiological state of the plant.

Stomata are sensitive to Tight, carbon dioxide, pollutants and water
stress and pathogens. The AP4 provides an important tool for
unravelling and understanding the intricate web of mechanisms that
control stomatal behaviour. It also has an important role to play in
the comparison of the performance of different varieties and breeds of
crops in response to environmental variations and stresses.

The instrument works by measuring the time it takes for a leaf to
release sufficient water vapour to change the relative humidity in a
small chamber by a fixed amount. This is compared with a calibration
plate of known resistance in order to derive the stomatal resistance or
conductance of the leaf.

The method is well established. It is supported by a good theoretical
understanding of a cycling porometer (Monteith, Campbell & Potter, 1988)
and backed up by our considerable manufacturing experience of this type
of instrument. Many hundreds of Delta-T cycling porometers have been in
use throughout the world over the last decade.

The design has been significantly improved by the use of a
microprocessor to release the user from the burden of frequently
replotting calibration graphs. The process is now much simpler and
guicker. It also needs doing less frequently because the AP4 can correct
for changes in temperature. Readings are automatically converted into
units of resistance or conductance, and can be annotated, displayed,
saved and output to a computer or printer. Menu driven software, a 40
character by 8 Tine liguid crystal display and dedicated function
buttons are thoughtfully integrated to make the use of the instrument as
intuitive and simple as possible.

Beginners can be up and running quickly without a deep knowledge of all
the available options, whereas more experienced users have easy access

to the default settings via the use of a context sensitive SET button.

A HELP button displays context-sensitive help messages, and a laminated
single page Quick Guide is provided which you can tuck in the carrying

bag.

A single button on the porometer head permits one-handed use of the
instrument in the field. The software is arranged so that successive
readings can be taken, evaluated and stored just by pressing this one
button. Stable readings are denoted by a the sound of a double "beep”,
so you do not need to look at the instrument at all.

Two porometer cup shapes are provided for different leaf shapes. The
head and case are relatively light, and a padded shoulder bag with a
waist-strap is provided as standard.

Page 6



Warnings

HEAD UNIT

DO NOT USE ORGANIC SOLVENTS ON OR NEAR THE RH SENSOR
PROTECT THE RH SENSOR FROM SMOKE

PROTECT THE RH SENSOR FROM SHOCK

AVOID TOUCHING THE RH SENSOR

AVOID CONTAMINATING THE CALIBRATION PLATE

AVOID WARMING THE HEAD OR CALIBRATION PLATE BY EXCESSIVE
HANDLING OR EXPOSURE TO THERMAL RADIATION

DO NOT LEAVE A LEAF OR THE CALIBRATION PLATE IN THE HEAD WHEN
THE AP4 IS NOT CYCLING

WHOLE INSTRUMENT

AVOID STORAGE OR USE ABOVE 80% RH

PROTECT THE AP4 FROM WATER

AVOID DEEP DISCHARGE OF BATTERY.

RECHARGE A FULLY DISCHARGED BATTERY IMMEDIATELY.

DO NOT CONNECT BATTERY CHARGER TO THE WRONG MAINS VOLTAGE

YOURSELF

DO NOT EAT THE DESICCANT ( or any other part of the
porometer !xx!)

YOUR ENVIRONMENT

The battery is lead-acid. Dispose of it safely, as both Jead
and the acid gel are toxic.
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Unpacking and Installation

5. UNPACKING AND INSTALLATION

Upon delivery vyou should receive a packing list with the porometer.
Check you have everything.

YOU SHOULD HAVE
One AP4 including one head unit inside the case.
(Some customers may have ordered a spare head)
One padded carrying bag with waist and shoulder straps.
This User Manual.
One Quick Guide (can be tucked in between the padded bag and the case).
One Universal RS232 Ribbon Cable and Adapter
One AP4 Battery Charger.
One 3% and one 5% in disks with data retrieval software.

One Consumables kit - paper pads, tape, 500 g silica gel, silica gel
tube, cup seal, cup gasket, cup insert, two screws.

OPTIONAL ACCES

SORIES

One AP4 Spares Kit, type PSK1, see list in Chapter 13
Extra AP4 Consumables Kit, type PCK1.

One barometer, wristwatch type PBRI1.

Spare sensor head, type PSH1.

Spare AP4 re-chargeable battery, type PSB1

YOU WILL ALSO NEED

Access to a computer and/or printer back at the laboratory
Scissors

White paper towel or tissue
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Unpacking and Installation
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Setting up & shutting down

SETTING UP

Renew desiccant if pink (see Chapter 9)

Plug head unit into chassis.

Press ON

Turn black LCD knob to optimise the contrast on the screen.

Check display for battery low warning - recharge if necessary.
( See Chapter 10.1)

Check display for available memory. If memory is low, someone was using

the AP4 and has left readings in it. To free up memory, either erase
the readings or output them to a printer or computer (See Chapter 6.4)

SHUTTING DOWN

Short term - shutting down for less than 2 weeks
Press OFF button twice.

Place head and head cable in pocket provided.

Zip up case.

Protect from dust, humidity greater than 80 %RH, smoke and organic
solvent fumes and other pollutants.

Long term
Charge battery. Recharge battery every year or more frequently if
storing above 20°C (See Chapter 10.1)

Protect from dust, humidity greater than 80 %RH, smoke and organic
solvent fumes and other sulphurous pollutants.
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Setting up & shutting down
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How to drive the porometer
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How to drive the porometer

Before you drive a car, you need to know where the controls are, and
what they do. The AP4 is conceptually similar. Controls are provided
to navigate through the menus, whereby you select and activate the
programs which control the behaviour of the porometer.

We begin with a description of the layout, then inspect each control in
detail. The Chapter ends with maps showing all the journeys you can
take through the software. Unlike a car journey, nothing drastic will
happen if you press the wrong button. So feel free to jump to the next
Chapter "How to take readings” and learn by trial and error if you wish.

CONTENTS

B LAYOUT 5.1
The Porometer head unit
The Lid
The Display
The Keyboard

N CONTROLS 5.2

ON/OFF
HELP

EXIT

GO

>>

SHIFT OFF
SET

+ & -

B MENU NAVIGATION 5.3
Beginners

Advanced
Settings options
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Layout

THE POROMETER HEAD UNIT

Examine the head unit. It is 1ike a large clothes peg, for clipping
onto leaves. Identify the shiny mirrored surface of the RH sensor
inside the cup. It is quite fragile and is also easily damaged by
organic solvents. Next to it is a microchip thermistor, no bigger than
a pin head. Opposite the cup a second microchip thermistor is buried in
the translucent flexible silicon rubber pad. These measure the cup and
leaf temperatures respectively.

One control button is mounted on the head, next to the 1light sensor.

The cable attached to the head contains a tube for air as well as signal
wires. The tubing plugs into the container of silica gel desiccant
crystals, located in the pocket to the left of the keyboard.

These should be blue. The cable plugs into the head socket on the left
of the keyboard.
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Layout

THE HEAD UNIT

LEAF THERMISTOR

s
/4\
N

S
///

cup
THERMISTOR
RH

ALTERNATINE CUP
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Layout

THE LID

The rest of the control keys are push buttons clustered around the
display panel on the 1id. The most frequently used keys are duplicated
around both sides of the 1id, to help both Teft and right-handed people.

The most important and useful button, GO, is also found on the porometer
head. It does not matter which one you use.

THE DISPLAY

The main menuy is displayed across the bottom of the screen when the
porometer is turned on. Users familiar with menu driven computer
programs should find the selection and activation of particular options
to be fairly intuitive. Options are selected and activated using the
>> and GO keys described below.

You can adjust the contrast with the LCD knob.

THE KEYBOARD

The standard QWERTY keyboard on the case of the porometer does not
control the porometer at all. It is just used for adding optional notes
to readings, and for entering the titles of groups of readings.

Below the keyboard, from left to right, are located the socket for the
head lead, a control knob to adjust the screen contrast, an input socket
with a red light for the battery charger, and an RS232C serial interface
socket for sending data to a printer or computer.
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Layout

Lid controls and Keyboard
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control Keys

ON ON KEY

OFF OFF KEY

The ON and OFF key turn the instrument on and off.

Press OFF twice to turn off.

See also :
wWarnings: Chapter 2
Setting up and shutting down : Chapter 4
Battery care and recharging : Chapter 10.1
HELP HELP KEY

The HELP key provides context-sensitive information on what to do next.
Up to 7 screens of help may be provided.

Press HELP again to read the next screen.

Press any other key to return to the program.

EXIT EXIT KEY

The EXIT key is used to leave a menu without selecting any option. The
program returns to the next higher menu level.

Use it to go backwards.
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Control Keys

GO KEY

The GO key is duplicated, for left and right-handed people, on
both sides of the 1id display. The larger button on the porometer head
is also a GO key.

It is an action key, causing the execution of the selected or
default menu option.

Examples : ACCEPT a menu option
DO a suggested command
START a reading
STORE a reading

The meaning of the GO key is context sensitive.

During readings, the options on the display will cycle
sequentially.

Example : USER POROMETER

ACTION ACTION DISPLAY
- - OFF

Press ON wake up MAIN MENU
Press GO select READ Tloop INSERT LEAF
Insert leaf waiting ! '
Press GO START reading READING CYCLE
Wait continues ! !
Press GO ACCEPTS reading STORE READING
Press GO STORES result INSERT LEAF

THIS PERMITS ONE-HANDED OPERATION OF THE POROMETER

At any stage other options can be seiected via the >> key
or the previous menu can be selected via the EXIT key

If at any stage the porometer thinks that it is time to
recalibrate it will remind you with a flashing display. This can occur
after a long interval since the last calibration, after a large shift in the
cup temperature or if the relative humidity cycling set point is

altered. You can choose to ignore it if you wish, but the accuracy may
suffer.
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Control Keys

> SCROLL KEY

The scroll key can be used to step through all the available options on
the screen.

Use it to move about the screen

Example SCREEN DISPLAY
PRESS
READ CALIBRATE REVIEW  OQUTPUT
>> L
READ CALIBRATE REVIEW OUTPUT
next option
identified
i OFF| SHIFT OFF (together) \[ =)
T T
f;-;: ...... . ‘)
Beginners can ignore this. ] o an
§ i3

Use this when replacing the AP4 head.

It gives access to the "Configure AP4 Head Screen”.
Use it to install the appropriate calibration for a new light sensor and
to zero the electronic circuit which measures the Teaf-cup temperature
difference.

See also :
Light sensor calibration : chapter 10.8
Thermistor calibration : chapter 10.10

Accessing the SET SCREEN will display three head calibration
coefficients, used to characterise water absorption in the cup. These
are automatically used to calculate the results. Only theoreticians
and other experts will be interested in this.

See also :
How the results are calculated : chapter 11.2
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Control Keys

SET SET KEY

The SET key is used to set or change default values. It s
context-sensitive, and depends on which menu is active.

Example
BEFORE
READ CALIBRATE REVIEW QUTPUT
SET
CLOCK SETTINGS
AFTER
Date : 8/21/90
Format : mth/day/yr
Time : 12:38
Format : 24 hour
See also

Menu navigation : advanced, Chapter 5.3
Table of settings options, Chapter 5.3

g =
+ PLUS KEY L“ _ l “J

- MINUS KEY ~
[ 1

The plus and minus key are used to change default settings.

Example : To change the date

USER POROMETER
ACTION ACTION DISPLAY
- asleep off
Press ON Wakes MAIN MENU
Press SET CLOCK SETTINGS
Day of month shown 1in inverse video
Press + Day of month increments
Press GO Accepts change returns to MAIN MENU
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Menu navigation
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Menu navigation

INTRODUCTION

The porometer is controlled by software via the command keys. Control
is exerted by selecting between options in menus. These options
indicate courses of action. Sometimes you are given more than one
choice :- eg READ, CALIBRATE, REVIEW, or OUTPUT. Some places only give
one choice, eg START.

The map of all possible courses of action is shown in the beginners map
on page 24.

Use this to find your way around.

Behind most of the "action” screens is a "settings” screen. It’s where
you go to check or change most default settings and options. A
composite map including these is shown in the advanced map on page 25.
It is also on the laminated plastic Quick Reference Guide.

A table of settings options summarises what you can change.

CONTENTS

B Beginners’ map
B Advanced users’ map

B Settings options
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Menu navigation

BEGINNERS MAP

MENU NAVIGATION :
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Menu navigation

ADVANCED MAP

MENU NAVIGATION
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Menu navigation

SETTINGS OPTIONS

PATH ITEM OPTIONS
MAIN MENU/SET Date DAY 71-37
MONTH 7-72
YEAR 0-99
Date format month/day/yr
or day/month/year
Time 0-24:0-60
Time Format 12 hour
24 hour
READ/INSERT LEAF Set RH 5 - 80
; " " Leaf 7 - 255
Plant 1 - 255
Group 0 - 16 characters
READ/INSERT LEAF/SET Output title 0 -~ 16 characters
! ! ! ! "Plant” name 0 - 5 characters
“Leaf” name 0 - 5 characters
READ/READINGS CYCLE/SET Beeping Oon/Off
and also CALIBRATE/
CALIBRATION CYCLE/SET
READ/READINGS CYCLE/SET Units cm s-1
and also CALIBRATE/ mm s 1
INSERT PLATE/SET mZ s mol-1
s ocm~7
s m7
mmol] m-%2 s-1
Pressure 600 to 1200 hPa (mbar)
CALIBRATE/INSERT PLATE Position 7 -6
" " " ! Set RH 5 -~ 80
CALIBRATE/INSERT PLATE/SET Cup type slotted or circular
" " " ! Order 1 to 6 or 6 to 1
Units & Pressure as above
QUTPUT/OUTPUT READINGS From group 1 - 255
QUTPUT/QUTPUT READINGS/SET send as CSV or text
! B ! ! Parity odd, even or none
Data bits 8, 7
Stop bits 1, 2.
Handshake hardware or none
SHIFT KEY & OFF together, Light sensor 0.00 to 9.99 (0.45 typical)
use when installing head Thermistor For setting zero offset
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How to take readings

This section explains how to take readings, how to calibrate, and how to
review, output and print results.

CONTENTS
B Preparation 6.1
8 A typical measurement session 6.2
B How to READ ie measure a leaf 6.3
B How to CALIBRATE the porometer 6.4
B How to REVIEW the data 6.5
B How to OUTPUT to a printer or computer 6.6

Beginners : Skip this section (6.1). Get out there, take some
readings and enjoy yourselves.

Before running an experiment you should know what a porometer is, what
it is used for, and why you are using it. If not, do a small pilot
project. Get and process some data before doing a big project.

Before taking readings, run through the following :-

Check the warnings : Chapter 2.

Check that you have everything you need : Chapter 3.

Are you familiar with the controls? : read Chapter 5 and play with them.
Check the desiccant, battery and memory : Chapter 7.

Have you planned your experiment? : Chapter 7.

Are you an expert? : Chapter 8.

Do you know roughly how it works? : Chapter 11.
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A typical measurement session

Press

Press

Select

Select

ON

SET

CALIBRATE

READ

Check memory,
battery, and desiccant.

to reset clock & calendar,
& to change format.

Measure ambient %RH.

Prepare calibration plate.

Insert calibration plate at 1st position.
Take reading. Is it OK?

If OK, accept it and measure next position.
Do all 6 positions.

Install calibration data.

Put leaf in head.

Select START

The AP4 starts taking readings.

ACCEPT| the reading.

The AP4 stops taking readings.

STORE| or |DISCARD

Choose one of these options.

Repeat the measurement or go on to the next leaf .

EXIT

You can then

to return to the main menu.

REVIEW| the data.

Finally, data can be |QUTPUT| to a computer or printer.
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How to read

This section describes how to take readings by driving the porometer
around the READ loop, and what settings can be changed.

B Warnings

B The reading loop

B Changing the settings

B Insert leaf

B Reading cycle

B Store readings

WARNINGS

Keep cup relative humidity (RH) below 80% if possible.
Avoid exposing the cup to organic solvents and smoke.
Keep calibration plate clean, avoid finger grease.

Remove excess water from paper pad before taping it to the calibration
plate.

Recalibrate whenever the temperature changes by more than 5°C.
Recalibrate when changing RH set point.
Do not allow battery to remain discharged.

Prepare and plan your experiments : see Chapters 7 & 8.

See also :

To recharge battery : see Chapter 10.1

To free memory - 6.6
To renew desiccant : ! " 10.4
To trouble shoot : ! " 10.12
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How to read

THE READING LOOP

Readings can be taken one handed. Just press the GO button on the head.

YOUR POROMETER DISPLAY
ACTION ACTION TITLE
Press ON Porometer wakes up MAIN MENU
Press GO Selects READ Toop INSERT LEAF
Insert Teaf Waits
Press GO Selects START option READING CYCLE
wait Starts cycling updated with every
reading

Wait 4 or 5 cycles
until readings are steady
or until double beep

Press GO Stops cycling and STORE READING
ACCEPTS last reading

Press GO STORES last reading returns to
Loops back to beginning INSERT LEAF display

of READ cycle

Congratulations on taking your first reading!

CHANGING THE SETTINGS

You are now able to take readings, but there are checks and settings to
think about if you want to be accurate. You also have optional choices,
such as what units you want the results displayed in and what titles to
use for groups of data. Setting the communications protocol with the
printer or computer is a choice you must get right.

Up to now you have just used what we might call "action” screen
displays. They always have at least one cption displayed on the bottom
Tine, representing an action activated by the GO button.

Some of the action screens have information displayed in inverse video.
This can be changed using the + and - keys. Most action screens have a
settings screen behind them. You can bring them forwards with the SET
button. This is where you go to change most of the settings.

Use the >> key to highlight each option in turn, and change them with
the + and - keys 1in the normal way. Press HELP if you get stuck.

Opposite you can see a navigation map for the read cycle.
See also the Taminated plastic Quick Guide for a complete map.
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How to read

navigate around the reading loop

Figure .... Press GO to

Figure ... Navigating the READ loop

\ MAIN MENU

RERD CAMLATE REVEW
7 T

Repbing CILLE

WAecERT]

e

STORE
READING

weelinsnp

PRESS For PREVIODS MENLIS)

'q\
PRESS GO or HERD soﬂ’ou/@ﬁ FOR. ACTION
’ PRESS AN =

PRESS 5] Yo MOVE RROUND  HCREEN

PRESS [ﬂé o CHANGE SETTINGS
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How to read

INSERT LEAF SCREEN DISPLAY

The left hand box on the display refers to what has changed since the
AP4 was last recalibrated. When one or more of the items flash it is
time to recalibrate.

“RH " shows the difference between the current set point and that
used at the last calibration. ( RH stands for relative humidity, the
porometer cycles around the set point). The reading is displayed in
inverse, denoting that this setting can be altered.

“"Temp:" refers to the change in cup temperature since the last
calibration. The AP4 automatically corrects for changes in temperature.
When the difference is tco big the porometer will keep on doing its best
for you, but the display will flash a warning.

Open the head and wave it about to equilibrate. The "Head RH" reading
indicates the ambient RH. Using this, change the RH “Set” value in the
right hand box. Use the + and - keys to do this until close to ambient.
This will cause the least disturbahce to the stomata, and minimise any
errors due to leakage between the cup seal and leaf. If the pump comes
on, press + or —. This disables the pump until you press GO.

Recalibrate when you change the RH Set point.

You may alter the Teaf and plant number if you wish. This will never
cause you to lose data. The AP4 will automatically increment the leaf
number if you do nothing.

The AP4 stores readings in groups which you can name via the keyboard.
Each group 1is also given a number which you cannot alter.
Example group names : Treatment, Control.

The AP4 will create a new group number whenever you change one or more
of the following : ’'group’ name, ’‘plant’ name or ’'Jeaf’ name
and also units or RH Set.

READINGS SETTINGS SCREEN DISPLAY
Press SET to access this.

If you wish you can change the names of the Tabels used to identify
groups and subgiroups of readings here. Their use can be appreciated by
studying the sample printout of data, see the sample printout at the
back of Chapter 6.6

To begin with, do add an output titie, but do not change the name
"ptant” or "leaf”.

Later you might want to change these labels to match the way your
samples are organised. Any name of up to 5 characters long is OK. Each
reading is givenh a unigque number by the porometer anyway, and also you
can add a short note after each reading. Do not worry. It will become
clear later.
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How to read

READING CYCLE

Readings are displayed on the left. A bar graph shows the percentage RH
in the cup. A tick mark below the scale indicates the set point.

Inside the box on the right the cup temperature, leaf-cup temperature
difference - 8T, and the RH are displayed.

Try to keep dT < 1°C if possible by allowing the leaf and cup to
thermally equilibrate. Wait for the reading to stabilise. The accuracy
of results also depends on any changes in the cup temperature since it
was last calibrated, so recalibrate frequently.

Automatic temperature correction is incorporated in this version (2) of
the software. See also : How the Results are Calculated, chapter 11.2

See Hints and Tips, Chapter 8, for our collective wisdom on good
experimental technique.

CYCLE SETTINGS SCREEN DISPLAY

Beeping : ON/OFF

This refers to a small Toudspeaker. When ON, it goes

"Beep~-beep” 1f two consecutive readings are within 2%. Combined with
the use of the GO button on the porometer head this allows you to
take and store readings without needing to Took at the screen at
all.

Units : s mt

s cm™1 } resistance
m2s mol-1

mm s~ 1

cm s } conductance
mmol m-2s-1

For an explanation of these units see Chapter 8.2

Pressure : hPa (mbar)

If you have a barometer, enter the actual pressure. If you do not,
do not be alarmed. Put in the standard pressure at your altitude
above sea level. Use 1000 hPA (mbar) at sea level. Reduce this by
100 hPa for every 1000 m. The results will be referenced tc the
pressure you have entered. Recalibrate if you change altitude by
1000 m or more, or if there is an extreme change of weather.

See also Chapter 8.3
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How to read

STORE READINGS

The box shows what information will be saved with the reading.

Add a note of up to 30 characters to each reading if you wish. This
costs you memory, but there is lots of it. Do not worry unless someohe
has been using the instrument and Teft lots of readings in it.

See also : "How many readings to take” and "Memory usage” in Chapter 7.

Notice that the Tight sensor reading changes if you change the lighting.
The only value which will be saved is the one existing at the instant when
you press GO to select STORE. So position the head thoughtfully when

you do this.

STORE SETTINGS SCREEN

The 1leaf number automatically increments by 1 every time you store a
reading. You can also change it manually if you wish, with the + and -
keys, in the normal way.

Increment the plant number with the + button when you change to another
plant.

If you want to you can label your plants with these numbers.

Actually you can label and read your plants in any order you 1ike. Your
AP4 just prints the number along with the rest of the data for that
leaf. You do not have to start at number 1.

Advanced Users

Provision has been made for you to change the name "plant” and "leaf”

on the set screen called "Readings Settings” at the beginning of the
READ loop. You may use the word "piot” or some other.
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STORE READINGS SCREENS
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THE CALIBRATION LOOP
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Calibration

This section covers how to calibrate the porometer using the calibration
plate.

B Preparation

B The calibration loop

B Insert plate

@ Calibration cycle

B Insert plate (subsequent plate positions)
B Install calibration

B Summary
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Calibration — Preparation

PREPARATION

You need a Calibration Kit comprising of :-

Calibration Plate in plastic envelope
Pack of filter pads
Tape

You also need :-

Scissors

Distilled water - 250 ml should be more than adequate
(only a small amount 1is needed
to wet a filter pad = 5 ml1 )

Tissue paper or blotting paper

You may wish to use a barometer, such as the wristwatch-style one whicn
we can supply as an accessory. Without it a 100 hPa (mbar) pressure
change, or a 1000 m change in altitude will cause a 10 % error in
measured resistance. If the pressure does not change significantly
between calibration and measurement, then you can get away without a
barometer. See also page 34, and Chapters 8.2 & 8.3 for a discussion of
how much and when it matters.
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Calibration — Preparation

WETTING THE FILTER PAD

Wet the paper all over with distilled water.
Remove the excess water with blotting paper or absorbent tissue paper.

Repeat two more times with fresh dry absorbent paper.
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Calibration - Preparation

STICK DOWN THE PAD

Place the damp filter paper on the back of the calibration plate to
cover all the calibration holes.

Seal down with sticky tape.

Trim loose tape from the edges.

Smooth down the tape to remove any air pockets.

Return the calibration plate to its plastic zipper-lock bag until
needed. This will slow down the rate at which it dries out, and also
keeps it clean. In our experience, in the U.K., it has stayed damp for
three days if kept in its bag.

Protect the plate from greasy fingers!

Leave for about 1 hour before calibrating.
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calibration loop

CALIBRATION LOOP

Calibration
stages,

the measurement of all

is similar to taking readings in that there are three
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Calibration loop
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Calibration Iloop

INSERT PLATE

This 1is the title of the first action screen display which appears
when you select CALIBRATION from the main menu.

The right hand column shows the calibration plate’s true (theoretical)
values adjusted to the current cup temperature and the default or set
atmospheric pressure. Next to it is an empty column for readings.

Position : 1 indicates that the calibration plate should be positioned
so that first row of holes 1is measured. The row numbers are moulded on
the sides of the plate. Ensure that the plate is sitting snugly against
the cup seal. The position indicated can be changed with the + or -

key, but you do not need to do this unless you want to repeat a reading.

RH Head : indicates the actual relative humidity in the cup.

RH Set : indicates the fixed value that the porometer will cycle
about.

What to do

Select Set RH and press + or — to temporarily disable the pump. Open
the head and wave it about.

Read the Head RH to determine the ambient RH.

Adjust the Set RH value with the + or - key to be close to ambient.
Press SET to call up and change any of the default values on the
settings screen ( see below ).

Press GO or EXIT to return to the INSERT PLATE screen.

Insert the plate at the position indicated.

Press GO to START cycling and reading.

See Chapter 8 for hints and tips on good experimental technique.

CALIBRATE SETTINGS
Cup type : Slotted or circular cups can be chosen,
See also 10.6

Order : You can choose whether to go from calibration plate
position 1 to 6 or from 6 to 1

Units : s m1

s cm™1 } resistance
m¢s mol-1

mm s~!

cm s-! } conductance
mmol m-2s~1

Results can either be given 1in units of resistance, or its
reciprocal, conductance. See Tutorial in Chapter 8.2

Pressure: See page 34 and Chapter 8.3
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Calibration loop

CALIBRATION CYCLE

The porometer 1is automatically cycling and taking measurements of the
transit time. This 1s the time it takes the calibration pliate to
release enough moisture to raise the cup RH by a fixed amount. Dry air
is then pumped through the chamber until the RH is a few percent below
the set point. The cycle repeats until you press GO to ACCEPT the last
reading.

CYCLE SETTINGS

Beeping : ON or OFF

This refers to a small toudspeaker. When ON, it gces
"Beep-beep” if two consecutive readings are within 2%.
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CALIBRATION CYCLE
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Calibration loop

INSERT PLATE (for subseguent plate positions)

After choosing ACCEPT in the first calibration cycle run you
automatically return to the INSERT PLATE screen., The reading you have
Jjust accepted is displayed in the results column. It will have been
automatically converted from time to resistance or conductance units.

You may also notice the corresponding true calibration plate value
updated in the right hand column. It displays the theoretical value
true at the cup temperature at which the reading was taken.

The left-hand, results column, is a measured value based on the previous
calibration. This may have been done some time agoc - which may be the
reason you are recalibrating. Do not worry about the logic of this
right now, it will get sorted out as we go along.

It does not matter, at this stage, if these two readings are wildly
different. Wait until you have worked through, or at least attempted to
work through, all 6 plate positions, and then accepted the curve-fit
option (which will appear later). Aft