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ABSTRACT

Lampang province has a large amount of industrial ceramics waste. Since those
ceramics waste are not reusable, they cause environmental pollution and are non-
biodegradable. With ceramics’ outstanding properties as thermal insulation and
efficiency by reducing heat conduction, ceramics are used as the ingredient to produce
interlocking block. Thus, the idea of reusing ceramic remains is generated.

The results of testing the efficiency by reducing heat conduction showed as
follows. During 08.00-16.00 hrs when exposed to the sun, interlocking block at three
different conditions: 1:5:0, 1:4:1, and 1:3:2 cement-soil mixture-ceramic ratio had the
area under the curve of 25.33 , 20.36 and 19.73, respectively. The blocks with 1:4:1 and
1:3:2 cement-soil mixture-ceramic ratios had less area under the curve than those with
1:5:0 ratio. This implied that the difference between internal and external temperature of
the formers had lower than that of the latter. Thus, the formers (The blocks with 1:4:1 and
1:3:2 ratios) had lower efficiency by reducing heat conduction.

However, producing interlocking clay-ceramic blocks provides benefits as the
method of reusing remains and also helps reducing number of ceramic remains at 0.15
ton/person/month, reducing production cost at 10 satang/ piece, and saving 240
baht/person/month. Besides, thermal insulation property of interlocking clay-ceramic
blocks is comparable to commercial blocks.
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RN NANUAZEIFNAY

4. SOVTUTVAL 1 AW 550

5. WHWAZINTITD 1 84 200

AUIUA 4 NN,

6. uduNIzliasatineung . 300

EREY 51,450

fiun - TAunannisszunnisma 112558

o A a =  a v o
i"}ﬂ’mu‘ﬁumﬂﬂﬂmm@muﬂ@ﬂﬂuﬁﬁ‘xmuﬂ‘aﬂ@uﬁﬂﬂ
=51,450 U/ 12 Lﬁ@ux 30 'fu X 100 ﬁ@u
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‘J a” = 1
M13799 4.8 WAAIAIIIENITAUNULLSTUIDIlssNLARN AuLlszaIuYare

31807 AU yar(un/al)
= o o =
1. AUgN3Y 0.875 AW/AABU 1,800
= ] o =
2. AUTYTRY U117 1.75 AWARU 2,700
= 3
3. YU 25 N 40,500
4. ATUINAUITY 1 AU 90,000
393 135,000

N1 : linnannsissuudansulsvanuyjeele 12558
saAnFuNuLLsiAanIsNARURanAuLlsvauRafiauazls

= 135,000 UMM/ 12 LARY X 30 JU X 100 fau

=3.75 UM
Aqiudiununssdnudenputlsratureslssnuudenfiulssanuyecie
E24 - u o
Aunuaeh + fiunuualsd =1.43 +3.75
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4.5.1.3 fiuuulsiuresnisnnudansulssaunanigsfinludnedon 1:4:1

R340 4.9 wAAENINTENITHiuuLsTuIINsRARLRaNAuLsTa uRANETin 1:4:1

$I8NT R yar (LAl
1. hiugni 0.44 F/haw 900

- =4 ar =

2. AuanviFeyueng 0.875 Au/ApaY 1,350
= ' =

3. YT 25 gn/ihem 40,500

4. \AEESNHN 0.1 Awihaw 0
5. AUIIALNTY 1 AL 90,000

394 132,750

1 : lAnasannstssuufanaulseauyedng 12558
¥ ar ] = (=3 = 1 2
spsiunulsiusanisndnudanautlsyausiatiauasls
= 132,750 U / 12 15191 x 30 1 x 100 fiau

=3.70 UMM

FununIsHaRudanAuLlszauradissuudanauLsyaustag

S

WNUAIN + Fuyuurlsd =1.43+3.70 = 5431

£ 4
e o

fariuauralszudinan Manesaills 1,800 uin/AL
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= o o =
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= =5 o =
2. AUT19YTRLUTNT 0.875 AWAABU 675
=l T =
3. YJUALUUF 25 gn/iReY 40,500
4. \AREITN 0.15 FRay 0
5. AMLTARIYN 1 AU 90,000
$9H 132,075

an - MHuannisteenuuianfutlsyaeiehe 112558

A uLlsiusantsudaudenfulszausiafiauaz s

<4 o >
= 132,075 UM/ 12 AR X 30 U X 100 NDU

= 3.67 UM

fununsndnudenAullszauasdlsnuuienaudssanmede

4

2
ot ar

AuNUA + Siuyuudlsdy =1.43+ 3.67 = 51 1

Windngndszudnanlfdnasetilé 2 880 /AU
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ANTNMAAIANRNUSEAVEN51NANNERU(K) ATHURILUL(P)UAZANANNETRUINNZ(Cy)
p P

84

o

AAL eal:) K P c,
(W/m.°C) (kg/m®) (kJ/kg.°C)

1 | Jaguavdaa/aaiin
(M) nsmiflemdinaeurin 0.993 2400 0.79
@) nezdiedinflefiuaewdn 0.384 1700 1.00
(m) na‘:@aﬁmuﬁlﬁﬁuaﬂmﬂm 0.441 2000 1.00
(@) nemflesfunflefiuaous 0.395 2000 1.00
(®) Japuasuasian 0.421 1500 1.5
(@) m::ﬁm@mm*ﬂﬂmmm 0.341 930 0.88
(@) nendeslewialliuasdon 0.213 1340 0.88
(1) nmﬁvﬂﬂﬂLLﬁaTﬂé‘mmmu'lufg 0.181 1700 0.88
(@) ns:uffmqnv_jn‘iﬂs‘mm 0.160 1340 0.88
(qy neundeslaufinauafumary 0.208 1500 0.88

2 | damiwends
() laTuidien (neaninedy) 0.227 1200 1.26
@) neilasens 0.573 1900 1.26
(A) nzzfovasin 0.338 2100 0.80
() Pudau 1.250 2700 0.80
(?) Huunsiln 1.276 2600 0.79
(2) Bunu 0.290 2640 0.96
(1) Wunse 0.721 2440 0.96
() Wihiil 0.167 600 0.96

3 | wlsEymeunin
(n) Bguacylianu 0473 1600 0.79
(1) Bguanyauuasuii 1.102 1700 0.79
(m) Bzanuwirelinfonuduluigm 0.807 1760 0.84
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uIanNTZiLaY UUILAEQ
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L ; o 9 ' i 2 <o
AT NUAAIANANLTZANENNTUNIAMNTRU(K) ANRUILUL(P)URZANAINTAUIUNIL(Cp)

(si|)
AL T80, K P c,
(W/m.°C) (kg/m’) (kJ/kg.°C)

(4) AaUNTAUAANNA2 80 Ny, laanw 0.546 2200 0.92
(]) AAUMEAALAL 1.442 2400 0.92
() Yuaru@wuinaunsu) 0.72 1860 0.84

4 | PAUNTANIALN |
(n) 620 AlanFu/ignunArfiums 0.180 620 0.84
(1) 700 AlanFu/gnunrniams 0.210 700 0.84
() 960 AlanFugnunAtiumg 0.303 960 0.84
() 1120 Alanfugninatiums 0.346 1120 0.84
(a) 1280 NlanFgnunrAmiiums 0.476 1280 0.84
(8) YuanudmFAaurinIaiLn 0.326 1200 0.84

5 | dagvintiwanivenis
() wndld 0.282 800 1.09
@ neziesdunilefiuwsindey 0.397 1700 1.00
() lidn 0.213 900 1.21
@ weinlwwad 0.052 264 1.30
(@) alansnetinsssum 0.106 500 1.30
@) walaninaialny 0.068 300 1.30
@ udwlWiwefiuden 0.052 250 1.26
(1) wduliifian 0.042 144 2.01
(@) WadmasanLaL T 0.230 720 1.09

6 | auulaufia (Wiuefnana) uundiou
(blanket) uuLIUEY (rigid board) LAz
wuuviedi3a (rigid pipe section)
(n) AsvwIl 10 AlanFwgnunad 0.046 10 0.96

(AT

P : mzwmmﬁ’wm, ﬁ‘muﬁ’nmmﬁu@ﬁ%’ma‘ﬁwmmlummﬂﬂLmumm:ruﬁiﬂ:?:uu

mslindanulnesantesearns waznislindsnumuieulussuusineaaeang we.
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A1ruaaIAduLsEAnEnsinANEauN(k) AMHIUILIL(P)LATANAINNERUINNAL(C))

]

(m18)
AL Yan) K P 3 C,
Win°C) (kg/m’) {kJ/kg.”C)
(@) AITHVMINWEY 12 Alandy/ 0.042 12 0.96
QNUATILNRA?
(A) MWL 16 AlanFgnunar 0.038 16 0.96
\mg
(9) ANmMINLY 24 AlanTgnuaer 0.035 24 0.96
wng
(a) A 32-48 Alandiy 0.033 32-48 0.96
ANUIATINAT
(@) AU 56-69 NTANTH/ 0.031 56-69 0.96
gNLNATTLIAS
7 awndlafvuuuiiou ( blanket)
WAZLLILIWEY (rigid board)
ATTHULNILL 6.4-3.2 0.039 6.4-3.2 0.8
8 auautialnuinaale
VNI
(M) AEwnuY 9 Alanfu/gnunsr 0.047 9 1.21
LHAS
(@) ARNHMMILLY 16 Rlandw/ 0.037 26 1.2
NUAATLHAS
(R) ALY 20 AlanTy/ 0.036 20 1.21
ANLUNATLNAS
(1) AEMEWLY 24-32 AlanFu/ 0.035 24-32 1.21
gnuIATNAT
9 | MulnAeiiau 0.029 45 1.21
10 TuIwaegTnu 0.023-0.026 24-40 1.59

U | NTLNIWWAWNY, FRINANNITLAZATAITAIUINL NI TABNLLLANANT AR TS LIL
nslindsulansnaesanans uaznisindsnumyudaulurzuusiieaee A WA,
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.
AT uAAtAdNLsZRNEN5TINANNER(K) AVIHMUNLNL(P)UATANAINERNANZ(C,)

(5i9)
AL Tan K P Co
(Wim.“C) (kg/m’) (kJIkg.’C)
11 i
) Hilauds 0.2167 800 1.30
@ Hiileudaunans 0.176 600 1.30
@ Uiiledeu 0.131 500 1.30
@ lidndwuafa 0.144 800 1.30
12 | nIzAmen 0.086 400 1.38
13 | wHunszan
(n) ngzanla 0.960 2500 0.88
(1) nIzAanATn 0.913 2500 0.88
() NIZANAZFBULAY 0.931 2500 0.88
() nIzanu 0.853 2500 0.88
14 | lang
(n) Tavzuanvasaglidien wuy 211 2672 0.896
F97UA1
@) MBI 388 8784 0.390
(A) LWANNEN 47.6 7840 0.500

ﬂ] o i o & 1
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