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ABSTRACT

The objective of this thesis is to study the affect of reduction temperature of roof
spray cooling system with time cycle. The study impacts from the factor of material to
make roof during the experiment of roof spray cooling system with time cycle , suitable
ratio of spraying water and time for spraying water and the evaluation of roof spray
cooling system with time cycle.

Don Muang distinct , Bangkok is a place to do this experiment during 18/6/2002-
29/8/2002. | was constructing block up model with 1.20x1.20 roof tile size being set in
30 degree facing north. | sprayed water with constant rate of flow (1.4 liters / mins. / m’)
by recycle water system. The material to make roof are concrete roof tile , asbestos
cement roof tile and metal sheet roof tile. | divide 5 experiment;

1. This experiment is to find characteristic of each roof when heat tranfered from
the roof while not spraying water over it.

2. This experiment is to find the suitable time to spray water by using the ratio of
3 minutes spray water and 12 minutes stop.

3. This experiment is to find the most suitable rhythm to stop spray water. | did
the experiment with exactly the same time to spray water with many times to
stop spray water. There are many times that | did on this experiment ; the ratio
of 3 mins spray water and 12 mins stop, the ratio of 3 mins spray water and 6

mins stop and the ratio of 3 mins spray water and 3 mins stop.



4. This experiment is to find the most suitable rhythm to spray water , | did the
experiment by change time of spraying water to 6 mins, 12 mins, 24 mins, and
spray water all day with time and rhythm to stop from 2-3 experiment.

5. This experiment is to find the most suitable ratio to spray water over the roof for
each time in one day for preserve water.

The experiment is found that when the roof doesn't spray water during the day
(6:00-18:00) and the average temperature of these 3 kinds of roof tile are closely to 44-
45 °C which is higher than the outside temperature to 12.5 -13.5 °C. When doing the
experiment of spraying water with, is suitable for day time to decrease temperature over
the roof, | found that the ratio of spray water 12 mins and stop 3 mins during 7:00 am.-
18:30 pm. is the most suitable ratio which is lower than the outside temperature to 1.00-
1.80 °C. And the experiment is to find the most suitable ratio to spray water over the
roof for each time in one day for preserve water , | found that the ratio of spray water 12
mins and stop 3 mins during 7:00 -11:00, the ratio of spray water 12 mins and stop 3
mins during 11:00-15:00 and the ratio of spray water 3 mins and stop 3 mins during
15:00 — 18:30 is the most suitable ratio for each time interval. The metal sheet roof tile is
the most suitable material for this system which has average roof surface temperature
lower than the outside temperature to 1.27 °C

To evaluate the effectiveness of roof spray cooling system with time cycle is
defined as the example ; one story building size 10x10 m-, 30° hip roof with the size of
roof 177.49 m” | analyze the ratio of electricity for air-conditioning in both buildings
which uses roof spray cooling system with time cycle and not use this system. After
cutting all the expenses of this system (electricity for pumping water + water expense), |
conclude all expenses that it is cheaper to 1200 — 1500 Bath/month and 33-39 months
for return of investment in this project.

Building design with roof spray cooling system with time cycle suggests attenuate
large roof for spray water throughout roof with recycle water or natural pond for preserve
water. To add study in this system with other province , season , roof tile. And study
with adding mass insulation or reflective insulation. Study to find amount water for area

of roof with real roof. And study of investment in maintenance system and depreciation.
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Q= Heat gain M nsinau 1rsaldinininly

Q= Heat gain Tifiaannsuif@anandindgianilila

Q= maheanfaudieenniedagiuues (Ganniswauasnisusiaisaely
ANMOLE Transmittance)

Q= anufauiidnesniaanisssinuennis
J o v <A J o [-3 ‘J & -~ d‘

Q= wraamanNiamdarsamiiaduildwdtuauainneuen

Q= NITTMETBNNRINKRIANT
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1973)

Qf =2 WALT
o Q, = fnssdiadindeu W
= A1 Tranmittance W/m?°c
X da
A = hunidg m’
AT = anuuansinssndngugisiniAnausnuaznily °c

2.1.3 NEFIUNATINTRULIUNGIAT

nathamAnadauani® Infrared 4w Air Gap lufundsawiialiunenu Ta
ué’qmgnﬁﬂﬁ%‘au‘[mﬂ?ﬁmqmﬁmﬁﬂumm%qqqndﬁ 160 °F UAZTNENAINTEUGINN
TnaniswapnfauandasenniAliugenn  uatlasnisudfdannniaugoduinaes
AUIUNAIAY %aluezndqq'i'ufqmuqﬁmquuué’qm@‘qnthmuqﬁa'\mﬂlﬁnﬁ’qm Favd
nsusfaBanudsnigiinmuiipaudduniinmnaafe  fgUi 23 (Donald

W.Abrams , 1986)
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5% 2.4 nstamzasdlalasisululuanassai

nasvizanuFeusaalflunsingumagll 1 °C luAnwuzesy  Specific Heat

1+
-5

famn Specific Heat sawinfly 1.0 (calig) £C ?aﬂmguﬁmﬁﬂnﬁmmﬁun}u o
uhaily 0.18-022 (calig)/°C Aunsieituy 0.21-0.36 (calig) °C Aumilandu 0.25-0.50
(calig)/ °C an@ 0.24 (caligy °C WY 0.61-0.77 (calig)/ °C
T.mﬂ"?'i'qmnqﬁmmﬁqtﬂuﬂmamﬁlﬁmmmﬁm'lmmﬂmﬁmumaﬁuﬁmm’ daun19q
anfeudlupnanBtediesdnnnglegungiiueningg Wy s 1 Ans fuunl
20 °C @nunsoqanuFeuld 20000 cal (1000 mg x 20 °C x 1 (calig)/°C) dautia 1-ha
(1-acre) an 1 m. grumgil 20 °C fHAuaauFeu 2x 10" cal (10000 m® x 10 mg/m® x
20°C x 1 (calig)/°C ) 'a:Lﬁu‘lﬁfhﬁ%’quammuﬁfqmuqﬁtﬁmﬁuuﬁiﬁms‘qmw?eushaﬁ’u

] E 4 k4
FerunsnailananiinWAndaainlanai

AnANUANNEndya (Liquid)

ANINLLY 0.997 g/cm® (25°C)
Specific Heat 4.180 ki / kg °C (25°C)
Latent Heat of Evaporation 2442 kj/ kg (25°C)
Thermal Conductivity 0.607 kW/m°C (25°C)

Thermal Resistivity 1.647 m °C / kW (25°C)
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2.2.3 Evaporative Cooling
$¥UU evaporative cooling tlunsuanitasu sensible heat lusnAdnu latent
heat NuatrsolIMANuEueAe  (Fandlenazifiulse Evaporation)  @n7Alw
v
21A1 (N1AMUEWTANW direct evaporation Wwat indirect evaporation ) vsafldenans
; ) d m e . \
(veush evaporation 289WBINANRA) (Baruch Givoni. 1994)
al alaat v X . aata ' e ° a v
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g 3/ o a;d 4" o v - o'
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faemir 1N udant wee dume laeldmisssmsrsaininlianiauludasaniag

I < < } 73 : - o
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2.2.4 Indirect Evaporative Cooling

uuNsMAMNEULLL  Indirect Evaporative iflunszuqunisiipaaifiulaenig
sredalifumndulituenialienais nsnanuiiagnedenldginsaiuan
WatuaudeuAussinnssuaumsssmelasnssuamAneluanme  taeldnssuou
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2.2.5 Roof Spray Cooling System
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