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Abstract

The aim of this research was to study the condition to used paraffin wax in
concrete block for restoration the latent heat in drying mechanism. The object is related the
efficient humidity for drying house in the salt condition of the concrete block mixed on the top
layer. The method and material we used portland cement were cast in the steel mold to 3 layers.
Then each layers vary the mixed concrete included the top layer 15 mm. for the granite granule
the middle layer was 5 mm. the paraffin wax sheet used in this part and the last layer in the
general mixed in concrete were 30 mm. in thick. The study of heat, concrete tile. the concrete tile
with paraffin heat is 40% and 60% of the standard 378-2531 Standard for the average transverse
bending shall not be less than 3 MPa. The most transverse bending force on the 28th which the
sample with paraffin material is 40 % the average cross-section of 7.83 MPa. tests, The
absorption of water for all of type concrete block within standard and water absorption values are
low. The average heat from the tile samples for the paraffin 40% more than normal temperature to
7.18 degrees celsius. The minimum thermal conductivity is the tile samples for the paraftin 40%
to 0.385 W/(m*K). In the result for 40% paraffin used in the next concrete block that used in the
bottom plate of the drying house. We mixed the salt in to the top layer and glass wool at the
bottom layer 5:5, 10:5, 15:5, 5:10, 10:10 and 15:10. That found the tile samples for the paraffin
mixed the salt and glass wool 5:10 formula have the average heat more than normal temperature
to 9.82 degrees celsius. And the minimum thermal conductivity is 0.213 W/(m*K). The result
shown that 5:10 formula was good strength and good heat storage too. The concrete block were
used in the drying house generate the heat form the sun and dry the atmosphere of the house. The
cost of producing concrete block is 145 baht per sheet and the costs of raw materials to build a

prototype drying house is 3,650 baht.
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TOTAL LOGS:23777, CHANNELS: 3, BEGIN:2000-01-00 04:36:42, END:2013-07-28 13:08:04.

—a— CHANMEL 01, Temperature(C), MAX:76.2, MIN:23.7. AVE:331
—a— CHANMEL 02, Humidity(%RH), MAX:81.5, MIN:27.7, AVE:634
—&— CHANMEL 03, Dew Point(C). MAX:485 MIN-47, AVE:209
80 100
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3 17,000 51 301 303 202.00 6.58

4' 1 Y [ =~ Ay ) A 9 1 o
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Fowaz 10 Uy 75U
feda | usannalda | anw | anwahe | anwen e PLFAAN R AUNdeE ()
Aszies | (P) (W1dw) | w1 (v (b) (L) £ 3PI '
1)=2L/3 = 3 A
)] 2bt2
1 16,900 50 298 303 202.00 6.87
2 16,600 St 301 303 202.00 6.42 6.50
3 16,000 51 301 303 202.00 6.19

d‘ 1 9 [ = dy =} A g 1 4
M193190 3.14 mmmmummﬂmmmwmﬂaunwﬂ,‘wuﬂaunmwaumaaiaﬂaz 10 99 hl‘l/\ll'llﬂ'iﬂﬁWﬁ

Y oA o
I8 10 YUN 14 1

fed1a | usannald | anw | anwahe | anwen e PLTAAN m Aunde (f)
Asziles | (P) (H1dw) | M (o (b) L) _ 3Pl '
1)=2L/3 = 3 A
0 2bt2
1 17,900 50 300 303 202.00 723
2 17,600 51 301 303 202.00 6.81 6.87
3 17,000 51 301 303 202.00 6.58
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frog1e | useannald | any | anwade | anuen FTYTH i ANRAY ()
Aszies | (P) (H1d1) | w1 (v (b) (L) (= 3PI '
1)=2L/3 - 3 UNU
() 2bt2
1 19,000 48 300 300 200.00 8.25
2 18,800 50 297 300 200.00 7.60 7.81
3 18,900 50 300 301.50 201.00 7.60

4' 1 Y [ =~ Ay ) A 9 1 o
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Fowaz 10 U 75U
feda | usannalda | anw | anwahe | anwen e PLFAAN R AUNdeE ()
nszios | (P) (Wadw) | wun (1) (b) (L) ;o oPl '
1)=2L/3 = 3 A
)] 2bt2
1 15,620 50 298 303 202.00 6.35
2 15,900 St 301 303 202.00 6.15 6.19
3 15,700 51 301 303 202.00 6.08

d‘ 1 9 [ = dy =} A g 1 o
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1)=2L/3 = 3 A
0 2bt2
1 16,400 48 300 301 200.67 7.14
2 16,800 50 297 300 200.00 6.79 6.97
3 17,300 50 300 302 201.33 6.97
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2 17,600 51 301 303 202.00 6.81 7.08
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Welcome to Minitab, press F1 for help.

One-way ANOVA: thick_standard, thick_paraffin40, thick_paraffin60

Source DF SS MS F P

Factor 2 8.22 4.11 4.04 0.031

Error 24 24.44 1.02

Total 26 32.67

S = 1.009 R-Sq = 25.17% R-Sq(adj) = 18.93%
Level N Mean StDev
thick_standard 9 50.778 0.667
thick_paraffind0 9 49.667 1.000
thick_paraffin60 9 50.889 1.269

Individual 95% Cls For Mean Based on Pooled StDev

Level Fom e o Fomm o
thick_standard (- H - )
thick_paraffin40 (- Fmmmm )
thick_paraffin60 (—————-———- e — = ——— )
[ T ——— e e [ T S —————
49.00 49.70 50.40 51.10

Pooled StDev = 1.009

One-way ANOVA: width_standard, width_paraffin40, width_paraffin60

Source DF SS MS F P

Factor 2 6.22 3.11 2.09 0.146

Error 24 35.78 1.49

Total 26 42.00

S =1.221 R-Sq = 14.81% R-Sq(adj) = 7.72%

Level N Mean StDev
width_standard 9 300.00 1.00
width_paraffin4d0 9 298.89 1.45
width_paraffin60 9 299.11 1.17

Individual 95% Cls For Mean Based on Pooled StDev

Level e Fomm - tom Fom
width_standard (- H - )
width_paraffin40 (== H e )
width_paraffin60 (- - )
——tem e —— o —— Fom e F
298.20 298.90 299.60 300.30

Pooled StDev = 1.22



One-way ANOVA: length_standard, length_paraffin40, length_paraffin60

Source DF

SS

Factor 2 8.667
Error 24 21.500
Total 26 30.167

MS F P
4.333 4.84 0.017
0.896

S = 0.9465 R-Sq = 28.73% R-Sq(adj) = 22.79%

Level
length_standard

length_paraffin40
length_paraffin60

Pooled StDev =

8/19/2013 8:53:21 AM

0.946

Individual 95% Cls For Mean Based on
Pooled StDev

Mean StDev —-——-4+-—-——————- o o e
302.000 0.866 (-—————-- S )
300.667 0.866 (-----———- K )

301.000 1.090 (--—-—-—-—-—-- A ))
————te— e e e e ——

300.30 301.00 301.70 302.40

Welcome to Minitab, press F1 for help.
Retrieving project from file: "F:\r56aqa\R56_Mol\Minitab_MPJ"

Two-way ANOVA: f versus day, paraffin

Source DF
day 2
paraffin 2
Interaction 4
Error 18
Total 26

10
0.
0
1

SS MS F B
1263 5.06316 76.88 0.000
3683 0.18416 2.80 0.088
.6609 0.16521 2.51 0.078
.1854 0.06586
3409

12.

S = 0.2566 R-Sq =

90.39% R-Sq(adj) = 86.13%

Individual Value Plot of f vs day, paraffin

Boxplot of f

145
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Two-Sample T-Test and Cl: Normal, Room

Two-sample T for Normal vs Room

N Mean StDev SE Mean
Normal 15 33.80 4.89 1.3
Room 15 39.08 7.36 1.9

Difference = mu (Normal) - mu (Room)

Estimate for difference: -5.28

95% ClI for difference: (-9.99, -0.57)

T-Test of difference = 0 (vs not =): T-Value = -2.31 P-Value = 0.030 DF = 24

Boxplot of temp.

One-way ANOVA: standard_temp, paraffin40_temp, paraffin60_temp

Source DF SS MS F P
Factor 2 65.10 32.55 3.94 0.048
Error 12 99.18 8.27

Total 14 164.28

S =2.875 R-Sq = 39.63% R-Sq(adj) = 29.56%

Individual 95% Cls For Mean Based on
Pooled StDev

Level N Mean StDev e T et e g _ NS o
standard_temp 5 2.380 1.702 (-——————- F e )
paraffin40_temp 5 7.180 3.272 (-————--- ol )
paraffin60_temp 5 6.280 3.345 (-———--—- e WL RN _ ))
e B e L oSy = SRR = Fom
0.0 3.0 6.0 9.0

Pooled StDev = 2.875

Boxplot of standard_temp, paraffin40_temp, paraffin60_temp

One-way ANOVA: thick_40, thick_1, thick_2, thick_3, thick_4, thick_5, thick_6

Source DF SS MS F P
Factor 6 6.190 1.032 1.44 0.217
Error 56 40.222 0.718

Total 62 46.413

S = 0.8475 R-Sq = 13.34% R-Sq(adj) = 4.05%



Level

thick_40
thick_1
thick_2
thick_3
thick 4
thick 5
thick_6

©COWOWOOWwOO=Z

M

ean

.667
.778
.333
444
.333
222
111

Pooled StDev = 0.847

Boxplot of thick_40, thick_1, thick_2, thick_3, thick_4, thick_5, thick_6

One-way ANOVA: width_40, width_1, width_2, width_3, width_4, width_5, width_6

Source DF
Factor 6
Error 56
Total 62

S =1.373

Level
width_40
width_1
width_2
width_3
width_4
width_5
width_6

©COOWOOWwOO=Z

14.
105.
119.

R-Sq

M

298.
298.
299.
299.
300.
299.
299.

SS
16
56
71

ean

Pooled StDev = 1.37

Boxplot of width_40, width_1, width_2, width_3, width_4, width_5, width_6

One-way ANOVA: length_40, length_1, length_2, length_3, length_4, length_5, ...

Source DF
Factor 6

Error 56
Total 62
S =1.074

S
28.8
64.6
93.5

S
9
1
0

MS

Individual 95% Cls For Mean Based on
Pooled StDev
—t e o —_—— Fom e ——_—— Fom——
(--mmmm- o )
( _________________
G e )
(- oo )
(-~ oo )
(=== o
(- oo )
—_—te——— e B T R - Fommm e o ——
49.20 49.80 50.40 51.00

F P

2.36 1.25 0.294

1.88

11.83%

MS

R-Sq(adj) = 2.38%
Individual 95% Cls For Mean Based on
Pooled StDev
R f e . N T —— +——
e e s )
G T e )
(-=-===-- Aoocieoos )
==y e A )
e Vs s
el R 1 )
G e A )
= T S P e S Fo L e +——
298.40 299.20 300.00 300.80

F P

4.81 4.17 0.002

1.15

R-Sq = 30.90%

R-Sq(adj)

= 23.49%

147



Individual 95% Cls For Mean Based on Pooled StDev

Level N Mean StDev —tem o R ——— oo

length_40 9 300.67 0.87 (-—-—-—--- F e )

length_.1 9 300.83 0.83 (-—---- [ )

length_2 9 302.56 0.88 (———-—-—-—- [ )

length_.3 9 301.50 1.27 (------ * - )

length_ 4 9 301.61 1.11 (-——-—-- f T )

length. 5 9 302.17 1.32 (-—-—---- * - ))

length_6 9 302.33 1.12 (------ * )

S - F T ———— [ T ——— S TP -

300.0 301.0 302.0 303.0

Pooled StDev = 1.07

Boxplot of length_40, length_1, length_2, length_3, length_4, length_5, length_6

Two-way ANOVA: anudmuseiia VEIrSUS naimsuu, aeunsaudon

Source DF SS MS F P
ALY 2 15.9269 7.96347 114.20 0.000
AoURIALADA 6 5.4597 0.90995 13.05 0.000
Interaction 12 1.4316 0.11930 1.71 0.099
Error 42 2.9289 0.06973

Total 62 25.7472

S = 0.2641 R-Sq = 88.62% R-Sq(adj) = 83.21%

Boxplot of anudnmsada

Two-Sample T-Test and Cl: Normal Temp., Room Temp.

Two-sample T for Normal Temp. vs Room Temp.

N Mean StDev SE Mean
Normal Temp. 35 33.48 4.31 0.73
Room Temp. 35 40.19 6.37 1A

Difference = mu (Normal Temp.) - mu (Room Temp.)

Estimate for difference: -6.71

95% ClI for difference: (-9.31, -4.11)

T-Test of difference = 0 (vs not =): T-Value = -5.17 P-Value = 0.000 DF = 59

Boxplot of Normal Temp., Room Temp.

Boxplot of temperature

148



149

One-way ANOVA: paraffin40_t, typel _temp., type2_temp., type3_temp., ...

Source DF SS MS F P
Factor 6 96.98 16.16 2.59 0.040
Error 28 174.56 6.23

Total 34 271.54

S =2.497 R-Sq = 35.71% R-Sq(adj) = 21.94%

Individual 95% Cls For Mean Based on
Pooled StDev

Level N Mean Stbev -----——-—- Fom e e Fomm e +
paraffind40_temp. 5 7.180 3.272 (- H - )
typel_temp. 5 4.920 2.105 (———————- - ————— )
type2_temp. 5 8.100 3.052 (-———---—- H e )
type3_temp. 5 4.980 2.128 (-------- K- )}
typed_temp. 5 9.820 3.152 (- Fmmmm )
type5_temp. 5 6.400 1.557 & K- )
type6_temp. 5 5.580 1.517 (-——--—-—- K- )}

————————— ot

5.0 7.5 10.0 12.5

Poolled StDev = 2.497

Boxplot of paraffind40_temp., typel temp., type2_temp., type3 temp., typed_temp.,
type5_temp., type6_temp.
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