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ABSTRACT

A brick is not only an uncomplicated method to create a form in a
construction material, but also able to apply natural materials to form the desired
size. The mixed substance of raw brick can be dried under sunlight. In this research,
the researcher determines the production of bricks from malt residue by
compression method for hand-made molds (size 100 X 200 X 60 mm.) to find the
method of brick production and the suitable ratio for the production of malt residue
bricks by ratio of 14 set of experiments. The size of the malt residue brick is within
the standard (TIS 827-2531). The brick from malt residue can be produced according
to the appropriate ratio between substance and water. It is found that water is an
important parameter in this experiment because the malt is absorbed water well.

In order to create the brick, an insufficient amount water cannot form into blocks.
The results show that the handmade brick is lightweight in all ratios. Furthermore,
testing the amount of water accumulation by measuring the water accumulation has
dryness level for using in construction design referring to the standard of DIN 1052-1.
This research does not include strength testing, for other research of the malt brick
should be tested for construction work with loads in terms of the strength of

innovative sustainable materials.

Keywords: Malt Residue, Waste Material, Ratio of Brick Production, Water Accumulation,

Sustainable Innovation
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16x6x5 UN. y 16x6x5 UN. .

0.90 nA., 100 BU/A5.1. 0.90 An., 100 Bu/M5.4.

BPK14

dzuan u.al.n.
14x6x4 9. .
0.70 AN., 145 BU/M5.4.

1 gudndndnndg v.d.n. (ngamns). @, 2). waadae. Juduain

U

http://www.bpkbrick.co.th/product.ntml.
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A1010
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10x10x4 oM.
0.90 nA., 100 Bu/A3.4.
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20x20x4 WM.
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A3030

agnany lum 12x12

30x30x3 oM. _

4.50 fn., 11 Bu/n3.4.
A520 A1020
Aguanylumn Bx2 aguagylusu Bxd
ox20x4 UW. 10x20x42H.
0.80 n., 100 Bu/n3.u.

1.70 Af., 50 BU/NT.N.

- ¢ a o ea A o & oA v
N AugNanNNeg u.d.n. (Agann). (U, ). wasnme. duauan

http://www.bpkbrick.co.th/product.ntml.
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B1020
aguag lunila 8xd

B1530 10x20x5 W, |
aguanlusnila B 1.50 An., 50 Bu/As.A.
15x30%5 . _

3.10 AN., 22 Bu/N5.4.

B2020 B3030

aguag lunuia 8x8 Agnaglunila 12x12

20x20x5 M. | 30x30x5 U, g

3.00 nN., 25 BU/AT.N. 7.10 An., 11 BU/A5.0.
B928
syuaqlunaia nsas
9x30x5 M.

2.10 Af., 42 BU/05.4.

Mn: gudnanduandg v.dn. (ngamme). @l v). wasdae. §uAuain

http://www.bpkbrick.co.th/product.html.
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BPK4-8C BPK4-6.5C
85 4 ¥a3 8C 5 4 #4249 6.5C
25x12x8 Uu. 25x11x6.5 uN,

1.80 An., 32 Bu/A5.0. 1.70 nn., 35 BU/N3.0.

BPK77

85 7 ¥a9

17x17x7 9u. .

1.50 Af., 33 Bu/09.4.

BPK8-1225

83 8 man
25x12x8 Ui, %
1.90 nA., 32 Bu/05.4.

BPK21-1225

83 21 aan
25x12x8 Uu. .
2.40 An., 32 BU/O5.4.

T I

- ¢ a o ea A o & oA v
N AuINaRNUNEg U.U.n. (Aganw). LU ). wasnme. duauan

http://www.bpkbrick.co.th/product.ntml.
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17113574 DIN (Deutsches Institut fur Normunsg)

DIN 1052-1 (4/88) Para. 4.2.1.



Short manual 1esto 606-1] 11

Short manual testo 606-1

D Protection cap: Park position
(2) Sensing electrodes

(D Display

@) Control keys

& Battery compartment (on rear)
) Test resistance contact

(2> List of settable materials, for
sticking into the protective cap

Basic settings

Instrument off > press and held @ 25 > select with @ (A),
confirm with &% (=)
Auto off-Funiction: OFF, ON

Switching the instrument en
Prass @)

Switching the cisplay light on (for 10s)
Instrument on » prass ©)

Select cisplay mode

Instrument on > select with € -
Cumentreadng = Hold: Readings are hald
Switching the instrurnent off.
Instrument on =aress ancl hald OFS

L]

128



129

12 Safety and the enviroment

Safety and the environment

About this document

> Please read this documentation through carsfully and
familiarise yourself with the product before putting it to use.
Keep this document to hand so that you can refer to it when
necessary. Hand this documentation on to any subsequent
users of the product.
> Pay particular attention to information emphasised by the
following symbols:
With the signal word Caution!:
Wams against hazards which could result in minor
physical injury or damage to equipment if the
precautionary measures indicated are not taken.
B important.
Avoid personal injury/damage to equipment
> Only operate'the measuring instrument property, for its
intended purpose and within the parameters specified in the
technical data. Do not use force.
> Never store the product together with solvents, acids or other
aggressive substances,

> Only camry out the maintenance and repeir work that is
described in the documentation. Follow the prescribed steps
when doing so. Use only OEM spare parts from Testo.

Protecting the environment
> Take faulty rechargeable batteries as well as spent batteries to
the collection points provided for them.

> Send the product back to Testo at the end of its useful life. We
will ensure that it is disposed of in an environmentally friendly
manner.



Specifications

Functions and use

Specification |13

The testo 606-1 is a material moisture measuring instrument. i
is normelly used to determine the material moisture content in
wood or building materislz. The measurement procedure used
s suitable for overview measursment to delermine whenther the

material is continuing to dry out

% by welght.

Technical data

The material moisture is given in

2n

Measurement data Furiher instrument data
- Bensors - Protection ofass: [F20
Hectrical resstance {conducivity - Ambsent conditions-
E‘Ieasul immt}- -10:350 °C, 14...122 °F
aramelers: o
% Ly weight matereal moeiure (wood, : ?ﬁ,'_?%ﬁ??ﬁﬁgﬂgﬂm
b il i g e iaks), - Voltage sup'w:
- Tleasuring ranges: 2% 1.5V type ARA
See chapter Using he Produrt . Batiery e
: E‘-‘ﬁu““““ﬂi 130 h (without display light
) : . - Dimensions:
it el 119625 /4 691, 81x0 98" (inc.
gﬁ C, =1 Digit: proteetion cap)
nmc.mw Ll - Weight: 90 q./ 3.2 oz (inc. batteries and
 Ilesgstting rate;

05 5, humidity: 15

protachon cap)

Examinations and licenses

- As dectared in the Certificate of

Conformity, this product complies wilh
Directive 2014/30/E0.

Wamanty

- Duration: 2 years, warranty conditions:

seE W Testo.comarmanty
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14 [Froduct description

Product description

At a glance
(T) Protection cap: Park position
2 Sensing electrodes

Caution! Risk of injury
from sensing elecirodes!

= Atfach protection ¢ap when
not i use.

(2 Display

& Gontrol keys

() Battery compartment {on rear)
© Test resistance contact

() List of settable materials, for
sticking into the protective cap

First steps

> Insarting batteies:
1 To open the battery compartment, push the battery cover
clown
2 Insert batterias (2x 1.5 Viype AAA]. Obsarve the polarity!
3 To close the battery compartment, push the battery cover
kack on.
> Basic settings (configuration mode):

Adjustabls functions

+ Auto off funclion: OFF, ON (instrument swiiches off automatically if nokay 1s
preaged for 10 minutes)

1 When switching the instrurment on, press and had @ it
A and - appear on the display (configuration moda).
- The adustable function is displayed, The currant satting
flashes.
2 Pross @ (A) several times urtil the desired setting flashas.
3 Fress © (] to confimn the input,
- Thainstrument changss ta measuring rmode.
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Using the product| 15

Using the product

B To guarantes correct readings:

en

- Repeat the measurement at several points. The differing
resistance of the wood, with or across the grain, may have
an impact an the measurement result. If the injection needies
are inserted with the grain, this may result In slightly higher
readings because the resistance in the matenal is lower.

- A messurement is only implemented as far as the depth that
the injection needlas are inseted within the materal. Insert
the measuring needles as far as possible (4 to 5 mm).

- When measuring fusl moisture content, it is advisable to split
the log prior to measurement and to measure at three points.
Measuring points: each 5 em away from the left and right cut
edge and once in the centre of the log.

B The valuss displayed are highly dependent on the bullding
material/manufacturer used, and on the ambient conditions .
As the materials are natural, the same materials can vary from
batch to batch.

> Switching the instrument on:
~ Press @)
Measuring mods Is opened.
> Switching the display light on;
¢ The instrumeant is switched on.
~ Press(®)
The display fght goes out automatically if no key is
pressed for 10 seconds,
> Setting the material characteristic curve:

B The material moisture is indicated in the top line of the
display. The material symbol ™{wood) or < jbuilding
material) is displayed with the relevant material number (see
enclosed sticker for the inside of the protective cap).

Seltable maledials Measuiing range

1. beech, spiuce, larch, birch, cheny, walnut B0 54 8 % by weight
2. oak, pine, maple, ash-ree, dodglas i, mesant T A7 5% by weight
3. cement screed, concrete 0.5 22 1 % by weight
4, anhydmie screed 00,110 % by weight
&, cament mortar 07,86 % by weight
6, lme mortar, plasier 06,99 % by wveight

7. bicks 0.1..16.5 % by weight



16 Using the product

> Press @ several times until the desired material
characteristic curve appears.

> Testing the instrument function:
1 Press @ several times until Test: lights up.

2 Connect sensing electrodes with the contacts of the test
resistor on the top of the protection cap.
- Test flashes.

- Test: ok lights up: instrument is functioning.
Test: ok does not light up: test not possible, see chapter
. lips and assistance’.

3 Press @ back to measurement menu.
> Changng the display view:

Adjustable views

- Current reading
- Hold: Readings are held,
> Press until the desired view appears.

> Switching the instrument off:
> Press @ and hold until the display goes out.

Maintaining the product

= Changng batteries:

1 To open the battery compartment, push the battery cover
down.

2 Remove used batteries and insert new batteries
(2x 1.5 V type AAA). Observe the polarity!

3 To close the battery compartment, push the battery cover
back on.

= Cleaning the housing:

» Clean the housing with a moist cloth {soap suds) if it is dirty.
Do not use aggressive cleaning agents or solvents!
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Tips and assistance 17

Tips and assistance

Questions and answers
Question Possible causes/solutions

Hior Lo - Readings outside the measuring range oo high, o -
low): Readings outside the measunng range {too
high, too low): for matenals that have not been
specialy dried or moestened, the measurement
results should always be within the measuring range.

-}

Residual capacity <10 min: Change batteries.

Testing the instrument
function: Test ok does
not light up - Clean sensing electrodes and contacts on the top
of the protection cap.
- If the error message appears again, send the
instrument 10 Testo Customer Service.

Meas. electrodes defective/
Wworn - Send instrument to Testo customer service.

The material's measured molsture content is relative te the dry
weight (0% moisture) of the relevant meaterial. The stored material
characteristic curves were dstermined using the Darr (wet and dry
weighing) method. The specified measuring ranges are derived
from this.

Conversion to percent by weight
Percent by weight = {(wet weight-dry weight) * 100 /7 dry weight
Example

\Wet weight: 180 g
Dry weight: 150 g
Percent by weight: (180 - 150} * 100 / 150 = 20%

Conversion to water content
\Water content % = (wet weight - dry weight) * 100 / wet weight
Example

Wet weight: 180 g
Dry weight; 150 g
Water content %: (180 - 150) * 100 /180 = 16.6%



18 |Tips and assistance

VWhat constitutes dry, or at risk, or damp?

The values indicated serve as guideline figures for assessing the

materials. The values are typical inner area values

Characteristic curve Material Dry Atrisk Damp /
very damp
Characteristic curve 1 | Beech, fir, larch.. | <12 12..15 >15
or 2 instde heated
Charactenstic curve 1 Qak, pine, maple <15 15..20 > 20
of 2 ingide unheated wood...
Charactenstic curve 3 Cement screed <3 3.5 >5
Charactenstic curve 3 Concrete <22 | 22.44 »44
Charactenstic curve 4 | Anhydrite screed <05 05.1 > 1
Charactenstic curve 5 Cement mortar <3 39 >5
Charactenstic curve 6 Lime mortar <? 2.4 >4
Charactenstic curve 6 Gypsum <2 2.4 >4
Charactenstic curve 7 Brick <1 1.3 >3

Guideline values for the installation moisture of wood, which sets
in as an average after a certain period in use-status {DIN 1052-1
(4/88) Para. 4.2.1.):

Char. cuive  Application area Wood humidity in % by welght
1or? buildings closed on all sides wath heating 9+3
1or? buildings closed on all sides wathout heating 12+3
1or?2 roofed open buildings 15+3
lTor? constructions which are open to the weather on all sides 186

If we could not answer your question, please contact your dealer

or Testo Customer Service. For contact details, please visit www.

testo.com/service-contact.
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