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*YORK on the drying of modular bricks
s initiated at the instance of Indian

ifference in drying time between modular
standard sized bricks.

rying time for both types of bricks were
or ed under different conditions of drying.
3 results obtamed mdlcate that the drying

 of the Indo-Gangetic plains and the
ts obtained are applicable to such types
ils only.

(5

ratory Investigations.

‘Two soils from Roorkee brick fields were
used for the present investigations. The soil
from brick field ‘A’ contains 23.3%, clay and
5% silt and soil from the brick field ‘B’
ains 17.8% clay and 26.8%, silt.

he bricks were moulded and dried in the
al manner. The modular- bricks were
oulded in a 21.2 cm.x10.7 cm. X9.7 cm.
ould and the standard sized bricks in a 25.9
1. X 13.0 x 7.6 cm. mould. In order to
bserve the effect of the slight increase in
ensions on the drying time of modular
ks, some bricks were moulded in a 22.9
m, % 11.5 cm. X 10.9 cm. (referred to as big
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The dimensions of all these bricks after
drying and firing are given in table II.

The effect of the depth of the frog on the
drying time of modular bricks was also investi-
gated. The volume and dimensions of the
frog in different bricks are given in table. III,
Modular bricks with 1, 2, 3 cm. frogs and
standard sized bricks with normal frogs were
dried together under the same conditions of
temperature, humidity and air flow. In order
to vary drying conditions bricks were dried in
the shade as well as in the sun. Readings
were taken on six bricks of each type and the
mean value of these is reported. (see tables I
and Ia). In these experiments it was assumed
that bricks containing 4 to 6%, moisture could
be loaded in the kiln, and the drying time of
each set of bricks was calculated on this basis.

Results

It is clear from the results that :

{1) The rate of drying of bricks in the shade
is practically half of that in the sun.

(2) As the depth of the frog in modular
bricks increases the drying time decreases.

(3) The drying time of modular bricks made
from the two soils is lower than that of the
standard sized bricks, irrespective of the condi-
tions of drying. This is expected to be so, as
during the early stages of drying when the
bricks are laid on flat surfaces, the brick
surface exposed for drying is more in the case
of modular bricks than in the case of standard
sized bricks.

(4) Modular bricks moulded in the ‘big’
mould take longer time to dry than the bricks
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TABLE I

Showing the Moistt'ire percentage in the Bricks at Various Intervals when they were dried in the Shade and Sun

SOIL Type of Frog | Moulding & ' Oeh
USED | Bricks | Depth | Moisture SHADE-DRYING ;r’m“d‘“ da{j Feac
(cms) o , 0 reduce M. % 2v§rafle Te.,gp_
Moisture in bricks after various intervals (in alternative days) S
1 3 5 7 9 11 13 15 17 6% 4% | Temp. | R.H.
2 %
p i
Common 1.5 33.96 2931 24.88 2051 1521 914 673 485 — —  11.38 13.00 | 2 EN
: : - = =
BRICK Modular 1.0 33.52 2876 23.05 18.09 1237 687 5 e = £ :
BRICK 68 537  3.79 9270 1273 | § =
(A) : = 5=
o 2.0 33.65 2887 2284 17.73 11.96 686 570 407 = = 976  13.00 fj 2
- % | g
~ 3.0 3350 2875 22.34 1698 1085 6.10 522 3.70 = — 9.11 1263 | »
Ll
p b
2 : . 5
ommon 1.5 23.06 2116 1852 1540 1239 915 590 430 3.59 3.35 1093 1394 | ¥ i‘
- = o
5 =] ™
BRICK Modular 1.0 2421  21.87 17.84 1353 1057 7.3 : : ) b 3
BRICK . 1 497 408 357 314 1010 13.34 E =S
(B) ‘ g 8=
= 2.0 23.81 2129 1729 133 10.09 691 439 372 319 285 979 1210 | © xR
: o X
o o |
. o ~
= 3.0 23.85. 2124 1699 1244 © 941 647 465 401 3.53 3.23 9.61 13.10 '5 P
= =




TABLE I—(Contd.)

Moulding SUN DRYING Time in days required Average Temp.
MOL%}ZHIC to reduce M.P. to and R. Humidity
(4]
Moisture in bricks after various intervals (in days)
1 2 3 4 5 6 7 8 9 6% 4% Temp. °C| R.H. %,
34.26 26.59 19.74 13.89 9.86 7.44 6.21 5.23 4.58 3.86 6.21 8.80 9] 5.5
x =
32.98 2517 17.74 11.71 8.32 6.22 5.34 4.45 3.96 3.10 5.25 7.91 w:--é : ,U_El:
. - ES a3
(-3
34.37 25.29 . 17.05 10.97 7.69 5.80 4.96 4.23 3.56 2.84 .4.88 7.34 g E‘:f'
- =5 =
" 34.68 25.28 17.31 11.09 7.69 5.94 5.32 4.42 3.96 3.17 4.69 7.91 » e
o <
= =
24.87 1951 1378 9.69 659 552 474 413 3.68 3.64 4.55 7.29 Uit g
% =
24.43 1869 1220 1787 543 468 3.8 356 290 298 3.76 5.80 g8 ' oE
: 5 &= £=
23.94 17.87 11.36 6.99 4.76 ; 3.98 3.40 298 2.72 2.52 - -3.44 4.96 g x "65 !
: o ot
. o~ r~
23.04 17.16 11.03 6.07 3.84 3.35 2.77 2.19 1.89 1.99 3.03 3.93 " ,-é
5 3 Q s
p= =

dalicl o dg it




o ‘ ' TABLE I (a)

Moisture Percentage in the Bricks when they were Dried in the Shade and Sun at Various Intervils

SOIL peof | Frog | Moulding | SHADE —DRYING : Time in days | Average Temp.
USED Bricks Depth | Moisture required to and R. Humid.
= | (cms) | % ; reduce M.P. % .
[ ‘ Moisture in bricks after various intervals (in alternate days) : o
] | v - e -
) | 1 3 5 7 9 11 13 15 17 6% 4% Toecr:np. R.H. 9%
L e L £ o
Common 1.5 30.99 2898 25.03 21.15 1686 13.05 990 7.62 589 @ — 14.04  16.10 s
: S 3
o -
BRICK Modular 1.0 3205 29.87 2693 2338 19.90 16.83 13.92 11.02 841 — 1512 16.09 e 2
FIELD (big) gs | 28
(0:V I - Sz :j;z
0 <
. 2.0 3142 2938 2599 2188 18.04 1470 1117 869 658 — 1523 1600 | %, |
\ ' § e
- 3.0 30.38  28.58 2493 20.69 16.63 12.89 943 708  5.46 — 14.08  15.23 5 %
: : = =
Common 1.5 2306 21.16 1852 1540 1239 915 590 430 3.5  3.35 10.93  13.94 ¢
‘ : 8 =
BRICK Modular 1.0 24.04 21,97 19.02 1596 1278 927 592 452 376 3.18 10.95  14.49 »3°°- o
FIELD (big) / ZE | 2=
(B) 5= | =2
o ¢ =
RN o 2.0 23.64 21.70 18.06 14.87 11.24 818 512 393 329 3.06 1030 1285 | & =~
= 3.0 2434 2230 18.89 1546 12.06 8.64 560 440 369  3.40 10.72  14.20 é:, é‘ g




TABLE I (a)—(Gow.td;)

Moulding SUN—DRYING Time in  days required | Average Temp. and
Mois‘:‘,}urc to reduce M % R. Humidity.
(+]
Moisture in bricks after various intervals (in days)
2 3 4 5 6 7 8 9 6% 4% Temp. °C.| R.H. %
34.47 27.22 17.25 10.18 5.93 3.88 3.77 — — — 4.0 4.45 S &
: < o
33.96 26,555 47.62 S11.53 6.79 4.91 4.52 — — — 4.6 5.23 o %
: Bs BE
&5 ]
; . Q 52
33.89 26.27 17.26 11.10 6.33 4.66 4.26 -— — — 4.3 5.17 < &~
] b2
= = s = ot B = o et Ao = 4= * »
o -
= =
24.87 19.51 13.78 9.69 6.59 . 5.52 4.74 4.13 3.68 3.64 4.55.©  7.29 5 58
| : o=
24.52 19.44 13.73 9.26 6.43 5.25 4.27 3.77 3.30 3.38 4.36 6.54 o ¥
: B =]
, o 32
24.07 18.62 13.25 8.29 5.58 4.55 3.71 3.27 2.87 2.79 3.84 5.65 © =~
: i & 2
23.69 18.61 12.54 8.31 5.51 4.47 3.76 3.20 2.72 272 3.82 5.66 é g




TABLE II

Dimensions of the Dried and Fired Bricks*

BRICK FIELD ‘A’

BRICK FIELD ‘B’

: Dried Bricks Dimensions

Fired Bricks Dimensions

Dried bricks dimensions Fired bricks dimensions

f

Common Modular | Modular Common Modular | Modular Common Modular | Modular fl Common Modular | Modular
(big) (big) (big) ‘ (big)
LENGTH (Cms.) .24.0 21,0 19.3 224 204 19'0. 24.5 21.8 204 24.3 216 20.0
BREAD?‘H (Cms.) 11.5 10.5 9.3 11.0 10.0 .9.0 12.0 11.8 10.0 11.8 10.'5 5.8
DEPTH (Cms.) 7.3 105 9._1 7:0 '1'0.2 8.9 7.6 9.5 9.0 : 7.6 9.2 9¢

(*Bricks were fired at a temperature of 1000°C)




TABLE III

Showing the dimensions and volume of frog in fired bricks.

Common Modular Bricks

1 cm. l 2 cm. ‘ 3 cm.

Length (Cms) . 13 10.5 10.6 10.5%
: : 9.1

Breadth (cms) 5.4% 4.0 4.0 4,0%
4.0 3.0
Depth (cms.) 1.5 1.0 2.0 3.0
Yolume (C. cms). 114 45 42,0 84.0 102.9

(*Tappared)

moulded in the normal modular mould,

(6) An increase of about 109, in the thick-
ness and other dimensions of the modular bricks
moulded in the ‘big’ mould) results in an
increase in the drying time of bricks made from
he two soils. 1In bricks made from soil ‘A’ the
' the drying time is even more than that of the
tandard bricks made from the same soil.
However, difference arises at later stages of
drying and is very small whichis not of much
consequence in industrial practice when sun-
drying is adopted. A 2 or 8 cm. frog in the
‘modular bricks (with increased dimensions)
- reduces this difference.

Conclusions

1. The drying time of modular bricks is

~always less than that of the standard sized brick-
irrespective of the clay content of the soil used
and the drying conditions.

2. Bricks slightly thicker than 9 cm. and

. made from clayey soils takes longer time to dry

than the conventional bricks. In such cases a
2 or 3 em. deep frog would help in reducing
the drying time nearly to the level of the standard
sized bricks.
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