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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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Boxplot of standard_temp, paraffin40_temp, paraffin60_temp
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2 16,800 50 301 300 200.00 6.70 6.70
3 16,300 50 300 301.50 201.00 6.55




M9 9.12 ﬁmamﬁ'mmaﬁﬂmmmwmﬂauﬂ?mﬂﬁuﬂauﬂ

Y oA o
I8 10 YUN 28 1

k4

B

= A g ' J
TANTULNADIDYDS 5 A thL“]Ji’JiﬂﬁWff

fod1a | usannald | any | anwnhe | anwen FLILH il ANNAY ()
AsTIted | (P) (Hdw) | wu () (b) (L) ;o 3M ,
1)=2L/3 - 3 UHU
)] 2bt2
1 17,900 50 298 303 202.00 7.28
2 17,600 51 301 303 202.00 6.81 6.89
3 17,000 51 301 303 202.00 6.58

4' 1 Y [ =~ Ay ) A 9 1 o
13190 4.13 'ﬂTﬂ’JHJGHHLLi\‘lﬂﬂGﬂlJ"UUTQﬂlﬂﬂﬂﬂuﬂiﬂﬂlwuﬂﬂuﬂiﬂWﬁillﬂﬁﬂiﬂﬂﬁ% 10 99 hl‘l/\ll‘]_lﬂiﬂﬁWﬁ

Fowaz 10 Uy 75U
fede | usannalda | anw | anwahe | anwen e PLATAN R AUnde (f)
Aszied | (P) (W1dw) | v (v (b) (L) ‘o 3M '
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 o
193190 3.14 mmmmummﬂmmmwmﬂaunwﬂ,‘wuﬂaunmwfcmmaa'iaﬂaz 10 99 hl‘l/\ll'llﬂ'iﬂﬁWﬁ

Y oA o
I8 10 YUN 14 1

feda | usannald | any | anwahe | anwen e P PAAN R AUnde (f)
Asziled | (P) (H1dw) | w0 (b) L) _ 3A '
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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Y oA o
I8 10 YUN 28 1

k4

B

= A g ' J
TIANTUINADIBYDT 10 1D llW!ﬂ@ﬁﬂaWﬁ

frog1e | usannald | any | anwade | anuen FTYTH i ANNAY ()
Asziee | (P) (H1d1) | w1 (v (b) (L) ‘o 3M '
1)=2L/3 - 3N
() 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
13190 4.16 'ﬂTﬂ’JHJGHHLLi\‘lﬂﬂGﬂlJ"UUTQﬂlﬂﬂﬂﬂuﬂiﬂﬂlwuﬂﬂuﬂiﬂWﬁillﬂﬁﬂiﬂﬂﬁ% 1509 hl‘l/\ll‘]_lﬂiﬂﬁWﬁ

Fowaz 10 U 75U
fede | usannalda | anw | anwahe | anwen e PLATAN R AUnde (f)
Aszied | (P) (W1dw) | v (v (b) (L) ‘o 3M '
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
M990 9.17 mmmmummﬂmmmwmﬂaunwﬂ,‘wuﬂaunmwfcmmaa'iaﬂaz 1599 hl‘l/\ll'llﬂ'iﬂﬁWﬁ

Y oA o
I8 10 YUN 14 1

feda | usannald | any | anwahe | anwen e P PAAN R AUnde (f)
Asziled | (P) (H1dw) | w0 (b) L) _ 3A '
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




Y
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a ' 9 @ =) = A 9 ' J Y
MIN 918 AMANUATUUTIAANINVINVOIADUNTAUNUADUNTARTUINADIDEAL 15 71D ll‘V\Il‘JJE]SﬂﬁWE‘T 398

L]

Az 10 VN 28 Tu

fed1e | usannald | anw | anwahe | anwenn e PIAAN ER AN ()
nszlod | (P) (H29W) | wu (o) (b) (L) ‘ 3P '
1)=2L/3 = 3 4R
) 2bt2
1 17,900 50 298 303 202.00 7.28
2 17,600 51 301 303 202.00 6.81 7.08
3 17,700 50 300 303 202.00 7.15
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8/18/2013 7:29:32 PM

Wel cone to Mnitab, press F1 for help.
One-way ANOVA: thick_standard, thick_paraffin40, thick_paraffin60

Source DF SS M5 F P
Fact or 2 8.22 4.11 4.04 0.031
Error 24 24.44 1.02

Tot al 26 32.67

S=1.009 RSq=2517% RSq(adj) = 18.93%

Level N Mean St Dev
thi ck_standard 9 50.778 0.667
thick_paraffind0 9 49.667 1.000
thick_paraffin60 9 50.889 1.269

I ndi vi dual 95% Cl's For Mean Based on Pool ed St Dev

Level LR S Fommea oo LR
t hi ck_standard (--------- M )
t hi ck_par af fi n40 (--------- M )
t hi ck_par af fi n60 (--------- R - - - - - )
Feceeaaaan Helaimmaa oo tommmmaeo [ T
49. 00 49.70 50. 40 51.10

Pool ed StDev = 1.009

One-way ANOVA: width_standard, width_paraffin40, width_paraffin60

Source DF SS NS F P
Fact or 2 6.22 3.11 2.09 0.146
Error 24 35.78 1.49

Tot al 26 42.00

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

Level N Mean St Dev
wi dt h_st andard 9 300.00 1.00
width_paraffin4d0 9 298.89 1.45
wi dth_paraffin60 9 299.11 1.17

I ndi vi dual 95% Cl's For Mean Based on Pool ed St Dev

Level o T R S e
wi dt h_st andard (----------- R )
wi dt h_par af fi n40 (==--mmmmm-- R )
wi dt h_par af fi n60 (----------- M )

R Fomm oo - [ S [

298. 20 298. 90 299. 60 300. 30

Pool ed StDev = 1.22
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One-way ANOVA: length_standard, length_paraffin40, length_paraffin60

SS
8. 667
21.500
30. 167

Source DF
Fact or 2
Error 24
Tot al 26

S = 0.9465

Level N
| engt h_st andard 9
| ength_paraffin40 9
| ength_paraffiné0 9

Pool ed StDev = 0.946

8/19/2013 8:53:21 AM

Wel cone to Mnitab, press F1 for
Retrieving project fromfile:

M5
4.333 4.84 0.017
0. 896

R-Sq = 28.73%

302. 000
300. 667
301. 000

F

Mean St Dev
0. 866
0. 866

1.090

R-Sq(adj)

= 22.79%
I ndi vidual 95% Cls For Mean Based on
Pool ed St Dev
- [ U [ Femm o -
CEEREREE SEEEEEEEE )
(--- 8 - I )
- AREEEEEEE )
B e [ RS- [ S E
300. 30 301. 00 301. 70 302. 40

hel p.
" F:\ r 564192\ R56_Mol \ M ni t ab. MPJ'

Two-way ANOVA: f versus day, paraffin

Sour ce
day 0
paraffin 2 0
I nteraction 4 0.
Error 1
Tot al 2

S = 0. 2566

ss v F P
. 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
90.39% R-Sg(adj) = 86.13%

Individual Value Plot of f vs day, paraffin

Boxplot of f



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

Two-sanple 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) - nu (Room
Estimate for difference: -5.28
95% Cl for difference: (-9.99, -0.57)

T-Test of difference = 0 (vs not =)

Boxplot of temp.

T-Val ue =

-2.31 P-Value = 0.030 DF = 24

One-way ANOVA: standard_temp, paraffin40_temp, paraffin60_temp

P

Source DF SS MS F

Fact or 2 65.10 32.55 3.94 0.048
Error 12 99. 18 8.27

Tot al 14 164.28

S = 2.875 R-Sg = 39.63%

Level N  Mean St Dev
standard_tenp 5 2.380 1.702
paraffin40_temp 5 7.180 3.272
paraffin60_temp 5 6.280 3.345

Pool ed StDev = 2.875

R-Sq(adj) = 29.56%

I ndi vi dual 95
Pool ed St Dev

% Cl s For

Mean Based on

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

P

Source DF SS MS F

Fact or 6 6.190 1.032 1.44 0.217
Error 56 40.222 0.718

Tot al 62 46.413

S = 0. 8475 R-Sq = 13.34%

R-Sq(adj)

= 4. 05%
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Level

t hi ck_40
thick_1
thick_2
thick_3
thick 4
thick_5
thick_6

©O©OWOWWOWOoozZz

Pool ed St Dev

Mean St Dev
49. 667 1.000
50.778 0.972
50.333 0.707
50. 444 0.527
50.333 0.707
50.222 0.972
50.111 0.928
= 0. 847

I ndi vi dual
Pool ed St Dev

49. 20 49.

95% Cl s For

e - - -
------- )
(------
e *x_ .
(<nmmeees
. *_ .
_______ *_ .
L +- - -
80 50. 40

Mean Based on

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
Fact or 6
Error 56
Tot al 62

S =1.373

Level

wi dt h_40
width_1

width_2

width 3

width 4

wi dth_5

width_6

©O©OWOWWOOwwowoz

Pool ed St Dev

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
Fact or 6
Error 56
Tot al 62
S = 1.074

SS VS
14.16 2.36
105.56 1.88
119.71
R-Sg = 11.83%

Mean St Dev
298. 89 1.45
298.78 . 56

1
299. 89 1
299. 56 ik,
300. 11 1.05
299. 89 1
299. 56 1

=1.37

SS VB
28. 89
64.61 1.15
93. 50

R-Sq = 30.90%

1

F P
25 0.294

R-Sq(adj)

I ndi vi dua
Pool ed St Dev

298. 40

F P

4.81 4.17 0.002

R-Sq(adj)

95% Cl s For

= 2.38%

Mean Based on

S, T L T L +- -

g L o .o R )

---------- )

(<nemmm et )

________ *_____-_____)
CREPETETES LEEPEPEREEE )

(<nmmemmmFnne )

________ *_____-_____)

e $L | e o +- -

299. 20 300. 00 300. 80

= 23.49%
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I ndi vi dual 95% Cls For Mean Based on Pool ed St Dev

Level N Mean St Dev B T F R . e,
length_40 9 300.67 0.87 (------- LR )
length.1 9 300.83 0.83 (------ I )
| ength_2 9 302.56 0.88 (------- Koo )
length_.3 9 301.50 1.27 (------ L )
| ength_4 9 301.61 1.11 (------ oo )
length_.5 9 302.17 1.32 (------- LR )
| ength_6 9 302.33 1.12 (------ [ )
[ T [ S [ R Feememcaa
300.0 301.0 302.0 303.0

Pool ed StDev = 1.07

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

Two-way ANOVA: anusmuuseiia VEIrSUS naimsuw, aeunsaudon

Sour ce DF SS %S F P
ALY 2 15.9269 7.96347 114.20 0.000
AoURIALADA 6 5.4597 0.90995 13.05 0.000

I nteraction 12 1.4316 0.11930 1.71 0.099
Error 42 2.9289 0.06973

Tot al 62 25.7472

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

Boxplot of anudmsada

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

Two-sanple T for Normal Tenp. vs Room Tenp.

N Mean StDev SE Mean
Normal Temp. 35 33.48 4.31 0.73
Room Tenp. 35 40.19 6. 37 147

Difference = mu (Nornmal Tenp.) - mu (Room Tenp.)

Estimate for difference: -6.71

95% Cl 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
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One-way ANOVA: paraffin40_t, typel _temp., type2_temp., type3_temp., ...

Source DF SS M5 F P
Fact or 6 96.98 16.16 2.59 0.040
Error 28 174.56 6.23

Tot al 34 271.54

S=12.497 RSg=3571% RSq(adj) = 21.94%

I ndi vi dual 95% Cl's For Mean Based on
Pool ed St Dev

Level N Mean StDev --------- R L +oeen--
paraffin40_tenp. 5 7.180 3.272 (-------- oo )
typel_tenp. 5 4.920 2.105 (-------- k- - - - - )
type2_tenp. 5 8.100 3.052 (-------- R )
type3_tenp. 5 4,980 2.128 (-------- R )
typed_tenp. 5 9.820 3.152 (-------- MR
type5_tenp. 5 6.400 1.557 EESEEE- - - oo - - )
type6_t enp. 5 5.580 1.517 (-------- R )

--------- B T S

5.0 7.5 10.0

Pool ed StDev = 2.497

Boxpl ot of paraffin40_tenp., typel_ tenp., type2_tenp., type3_tenp., typed_tenp.,

typeb_tenp., type6_tenp.
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