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Research Title: Development of the solar hot water generation system in home stay
Researcher: Mr. Montri Rueangpradap
Faculty: Industrial Technology

Department: Nakhon Si Thammarat Rajabhat University

ABSTRACT

The objective of this research is to develop a solar hot water system suitable for home stay.
To for energy saving. Rate of Produced hot water 250 liters per day. Using weather data of the
Nakhon Si Thammarat, Temperature hot water produced by less than 45 °C. Study the ambient
air, the water temperature, solar energy and the solar collector efficiency. The results showed that
The average temperature of the inlet water, the outlet water, hot water storage tanks, ambient air,
air in the solar collector was 34.20°C, 51.20°C, 41.10°C, 36.80°C and 50.3 °C, respectively, and
the average solar energy 529.2 W /mz, the average solar collector efficiency 71.9 %. The term

payback when compared with use of the water heater electric 8.16 months.

Keywords : solar hot water
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Q, =AcFR[S_UL(T;J —T ) (2.2)
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M13M1A1 Collector heat removal factor ,F R
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4‘ a 2 9 @ a deq ¥ 3 ~
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131 : P.B.L. Chaurasia , 2000

PYER HEAD TANK
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HI DENSITY PV  PIPE
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MW 2.6 $219819909 Model ﬁlmﬁcl%jizmj concrete collector

fian : P.B.L. Chaurasia , 2000
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#1311 : K. Sopian ttazane, 2004
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C.D. Ho uazamig [2006] ANYIN15H191UUD3 solar collector 11 double pass sheet an¢
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#nunINUD4 collector 1NN 7.95% 11 17.20% uaminminsiwaudu 3 § Yszdniamanas
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1szaNTAINUDY collector

Solar radiation
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~Tube
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N1 : C.D. Ho Uagnmie, 2006
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M 2.13 uaasTaseaaveaunssuseduuunoudrgaane

i3 : G.L. Morrison uazaug, 2004
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4

o a 'd o [ = s a
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Normal of surface «

!

NN 2.14 ﬁﬁﬂWﬂi‘lﬁquUﬁ'N“}mm solar collector

31 : Saiful Bari, 2001
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e n 1952828 1AUN UL IINA @IULLY seasonal tracking collector 1115 1 UAILTUMS
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41 : .M. Michaelidesa HazAML, 1990
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HOT WATER CYLINDEF

£

SOLAR COLLECTOR

“WINTER POSITION
SECURE PIN

PINN 2.16 LAAINTTNNUVDUHITUT T MAGU LY seasonal tracking collector

N1 : LM. Michaelidesa Ltazaaiy, 1990

Wongee Chun uagasy [1999] ANYINIT 191UV heat pipe Tus2Uv natural
convection FUAAITZUUMIHINTUAINNG 2.17 uazmsaams g degaungid lunainaisiu
U a a a 3 [ = ~ . 1w {
WUNYUsEANT NI WVBITEUUREA T e UNAIN UL A0 NET 1F heat pipe 1IN1AV 45% lasn

AsEANTNMININNAIN 7% IHHHANTENUINIINM ST HYBY heat pipe

. Main valve 2. Four-tine valve 3. Roughing valve
4. Diffusion pump 5. Rotary pump 6. Cyro trap
7. Mass cylinder 8. Stainless container

MNA 2.17 MITNTUVBITZ UL heat pipe

N Wongee Chun HiagAmue, 1999
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SM. Luc uazamg [2003] Anunlede 3 drdlinadelsz@niaimmsiauve:
¥ . :
absorber plate 1811A collector surface coating {18¢ Insulation glass fiber layer Tagoonuuums

naaos luanizang uaz ldnanisnaassnaaasluaised 2.3

d’ dl 9 @ 1 @
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glass fiber layer collector , I
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1o
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10.00
11.00
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13.00
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15.00
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nay

T, (°C)

29.76
29.81
31.72
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36.55
37.33
37.02
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34.41

T,(C)

35.07
46.25
51.08
48.46
57.7
59.57
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47.76

51.23

T.(°C)

49.62
51.35
52.04
5241
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43.75
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T (°C)
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40.58
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55.88
49.96
37.44
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T.(°C)

53.53
55.69
55.27
55.56
54.81
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49.60
46.60

44.85

T_(°C)

33.40
37.33
40.63
42.64
42.12
41.58
41.06
40.28
42.46

40.16

T,(’C)

30.17
40.66
40.84
41.09
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38.38
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37.87
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35.61
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36.18
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48.82
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42.37

48.4

T,(C)

29.77
33.16
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46.27
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a1

9.00

10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00

oY

T.C°C)

28.79
29.98
31.33
32.44
37.06
36.88
37.02
38.24
36.28
34.2

T,CC)

32.11
39.12
49.17
51.55
68.19
58.55
57.52
57.69
47.76
513

T.CC)

50.04
52.06
53.59
54.13
54.22
52.64
49.47
46.58
44.06
50.8

T,(C)

37.49
36.75
39.16
425
43.65
4535
47.93
52.26
49.73

43.9

T,(C)

37.13
41.75
40.87
41.14
42.97
36.89
36.81
36.13
34.85
18.7
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30.11
31.65
34.58
36.34
36.92
37.24
36.59
35.97
34.35

349
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na T(CCc) T,CCc) T.(C) T,CC) T,(°C)
9.00 29.22 31.17 48.67 31.04 28.05
10.00 29.77 43.02 50.70 34.13 36.62
11.00 30.99 49.79 51.73 33.71 41.57
12.00 32.42 49.37 52.15 33.81 41.00
13.00 37.22 60.77 52.91 40.50 40.95
14.00 37.06 57.77 51.78 45.26 36.83
15.00 38.22 59.59 50.64 52.34 36.40
16.00 37.13 51.63 48.85 50.10 34.92
17.00 37.13 51.63 48.81 50.10 34.92

nae 34.4 50.5 50.7 41.2 36.8
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mCp (AT)
solar P_ . XIOO%
P 2 &‘ Ao o a & o ¥ w
We A, 2.0 m” (WunFusiaveunieariniisow)
] 34.41°C (Quuntgiviud)
T, 51.23°C (aungiiiienn)

y A

350kg (Wraveuhiignihlnon)
4.19 ki/kg. °C (anu¥ousumzunii)

G 16,653 kl/m” (AU IAANDMASNANNIZTNUUNISTUSIT)

4 ¥ ! - 4 o
narlumsnassunisvinhioundinuuaeiiiag 9 $1 lueguuglimdsnieluununioarh
8
WIFDUNBINULAIDINASINIAY 49.7 °C

SIS NUS @A INAINANNITENUUHITUSIT 514 W/m' x O hrx 3600 s 16,653 kl/m’
UNUATAANINTS

350kgx 419k / kg C x (51-34)°C

100
Mo 16,653kJ / m® x 2m>

75 %

v

CLUsgansnmusuasoariiindeu 75 %
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A2 msmmnamilszansmmaesnhirheundsnuuaseiiag (Tun 2 wwewy 2558)

mCp (AT)
. x100%
Gt AC
o A, 20 m’ (uRTusedveuntoainhiiew)
33.85°C (qmuvigitiud)
T, 53.14 °C(gmngiioon)

[

350 kg (Wravoungnihliiou)
4.19 kl/kg. °C (ANuFoUTUNIZV0IT)

G 16,750 kJ/m’ (ANUu5I80 199190800003 enUuNIs U Id)

d s = & a  a § o
nalunisnaasussesinhioundsnuuaoiiing 9 9 Tusguugiinasmoluuransorh
¥ a 1w °
Wdeundsnuuasofiadimiiu 52 °C

S5 nasadn 190 NAsNANNINUURISUSIE 517 W/m’ x Ohrx 3600s 16,750 ki/m’

UNUMBITUNS

350kgx4.19kJ [ kg”C x (51-34)°C 3

100
Moo 16,750k] / m® x 2m”

74.5 %

! v
CLodszanimmmvounseaindeon  74.4 %
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A3 msmnamidszantmwasesinheundinuuaserfing (Fun 3 gy 2558)

mCyp (AT)
solar P XIOO%
Gt AC
A 2 Av o a A o ¥ A
$1)0] A, 2.0m (mm TUSIFUDUATOINIUITOU)
T, 33.9 °C (gamgiviudn)

49.7 °C (uugiivi1oan)

m 350 kg (uraveniifigni1iZew)
4.19 kJ/kg. °C (ANuTousumzued)

G 17,398 kJ/m’ (AMUITUSITA190 108N NNTENULAISUSIF)

4 3 o QIJ = d‘
narlumsnaasunIesinifeundinuuaie1iag 9 32 lusgungiimasnioluung

§ 2 a 1w °
19599111 TP UNS UL AIDNAGININY 48.4 °C

U5 SIFA 90 MNAINANNIENUANTUTIE 537 W/m'/ x 9hrx 3600 s 17,398 kJ/m’

ENUAIAIANNT

350kg x 4.19kJ / kg C x (50— 34)°C

n x 100
- 17, 398kJ / m* x 2m*

67.4%

a { o %
" ﬂs:ﬁmmmmm?mmm%’au 67.4 %
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mCp (AT)
solar _XIOO%
Gt AC
A 2 &, Ao o a A o %’9/
e A, 2.0 m (WUNSUTI@avouns0eninigou)
1 34.2 °C (gaungiind)
T, 51.3 °C (quugiiieen)

FYR)

350 kg (WrmveufignihIdion)

4.19 kl/kg. °C (aNuFouUTIMIzYDIH)

w

G 17,496 kJ/m” (ANMTUSITANNAINANNTLNULRISUS )

t

X o ¥ (% a o & a { 4 o
narlunmsnassunsesinhdoundsnuuasemad 9 2 lusguugiindoneluununsoah

¥ PUNSINULAIDNASININY 50.8 °C

S5 U5 TR INAINANNTENUURITUSIT = 540 W/m® x O hr x 3600 s 17,496 kJ/m’

HNUATBITYINS

350kgx 4.19% / kg’ Cx (51-34)°C

100
Mo 17.496k] | m* x 2m>

71.2%

: ¥
ﬂszﬁmmmmm’%mmm%’au 71.2%
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mCp (AT)
solar g XIOO%
Gt AC
A 2 tg Aov W o A o ¥ 9
e A, 2.0 m’ (WuRASUS @uounsoainidon)
i 34.2°C (guuugiviud)
) 51.3 °C(auvgi199n)
m 350kg (wraveuhngniliiou)

4.19 Kikg. °C (@ANuFousumzu0 i)

w
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