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Ventilation Effectiveness in Bathroom of Residential Buildings by

Using Solar Photovoltaic Powered Fans.
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ABSTRACT

The research aims to evaluate the efficiency of dehumidification and energy saving in
bathroom of residential buildings by using solar photovoltaic powered fans. A comparison is made
between bathroom of 3 different ventilation systems; solar fan system, electric fan system and no
ventilation system. The experiment was divided into 3 parts. The first, research on the relationship
between solar radiation and ventilation rate (CFM) for calculating the air changes per hour (ACH),
obtained in the experiment. This Research used a fan with a ventilation rate of 41 CFM equal to
8.76 ACH powered by a 10-watt solar panel. It was found that the more the solar radiation, the
greater the fan’s ventilation rate. The second, research on the relationship between ACH and the
difference in humidity ratio, between the inside and outside of the bathroom. The results show
that the lowest average of the difference in humidity ratio is an electric fan system. Secondary is a
solar fan system and the highest average is a bathroom without ventilation system. It means this
system has the highest humidity. The difference in humidity ratio is inverse with ACH. The moisture
content will leave the bathroom at all when ACH is 18.70 ACH. The last, calculating the
dehumidification and the annual energy savings of solar fans system which is equipped with electric
fans system and add 2 fans in the system to increase ACH to 17.53 ACH. This system can reduce
the average relative humidity in a year by 10.92% compared to a bathroom without ventilation
system. And it can reduce the electricity consumption by 40.29%. Payback period is 9 years if there
are enough units that the system will use more than 6,000 W. In conclusion, solar fans system which
is equipped with electric fans system is effective for dehumidifying in the bathrooms of residential

buildings and can save energy.
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PMNATER 1 FoRNTH S UURAAL T UM ANEIULAIDARET 2 S2UU ansaUsenda
wasuannnifenildssuuinaustutsemawuuldlnd s 2 svuuld 40.29% sied uavssuunay
SEUNEEINANS I UMENTInE TR 2 § amsausendandsnulduinninssuuinauszusene
FV-24CUT3 16 85.50% thwafildindunmszeznaduuioiiouiouluusasssuu Tnguszan
ﬁwivxlagjﬁ 4 viee 1 e

A19199 2 LARSANINTEEELIAANNURD 1 kag 352 unit WIsuWleuiuseninessuuiinauseueeIne
4 5 s3Uy

1 unit AAuYW/unit (U) 352 unit AANYW/352unit ()
i Alw(um) | Electric | Electric | duyuum)/ | Ailw(um)/ | Electric | Electric

JEUU (UM)/unit UY/unit Fan |Fan 22 unit UY/unit Fan Fan 2 @
Solar Fan 780 35.56 20.83 2.63| 176,560.00| 12,518.53 9.23 -
Solar Fan 2 @7 1,360 71.13 - 16.66| 341,120.00| 25,037.06 - 8.52
Electric Fan 280 59.57 - - 98,560.00| 20,967.94 - -
Electric Fan 2 #2 560 119.14 - -1 197,120.00| 41,935.87 - -
FV-24CUT3 2,740 490.56 - -l 964,480.00| 172,677.12 - -

991547 2 azdiuldaiinaussuigoimandsusaserindaziielinelinitinanszue
armakuulglndig usazliandunugindi iesmeiiuaAduuvasunslga1sivad sinRunuvetLHlyans

294



msuUs:sudsmsinAlulagiomsMuwaovLIaEIONToN ASHN 4 (BTAC 2017)

waasie 1 W azganunsaanaslsmmniiuduiugdadterfiudnslémaalaiin uazannsfinunsaveuss
Tsansiwadasdineiiigadeddounduaiivadunin 120 W wie 140w wnndr 50 wsutuly Tasaed
$1A1 24 Uee 1 W (Solarshop, 2015) ﬁqﬁgu?qusLﬁ'mﬁwmugﬁmLﬁaiﬁﬁmﬂ%ﬁwé’ﬂw%asmﬁa&J 6,000
W ansnsaldsieduinasls 705 1 @amdsliiihiildansaduasorfingifu 20%) vieifieuiuduugin
YesszULiRaNsT IO AN uaseTingAldiaau 2 & axldiviiy 352 unit avansnsafieadumule
melu 9 U dleifisudussuuiinanszuisemawuuldliiwitldinas 2 ¢
derFsuiisuiuszuuiinansyuigemaiinisldnuaidluagtu szuuinauszuiseinie
wiuasefindivaadunuuazalidnd esnirauszuiseiniefiinildauaiduiagtu T
fhadgafielrinertriulithuldlnensdsdmdslii 14 w SsnnaRuaudidu hlidendsnusnnnd
fuiuinaussusomafldliiladmIsannsavssuiamdanuldiniiaaussuisenmaillii-ladgs

ﬂ"liaﬁﬂ'i']ﬂwaLLa?:‘l’JIE]Lﬁu'e]LLuz
Mnnanseasandliiiuinteuhildsuuinaussunsonawuulg it uaziinadonanig
999 Humidity Ratio wmwmaf[,umwmauanmmﬁmﬁwﬁaaﬁ'qm SRIANUNABIEUUNAANSLUIEBINA
WA Tng uazionififiridenasinswes Humidity Ratio geanite Weshillifiszuuiinauszue
01 Famneeuiifiarutuarauluoniigaan Tasfiduasiiswes Humidity Ratio azduagiu ACH
84 ACH fifunn Amasine Humidity Ratio 9zBetfasas (Nl 6) wazawasne Humidity Ratio as4du 0
il ACH winfu 18.70 ACH Bamnedaiudndivilfanunsathanuiuasasesnainossinlésmun finau
ldlunsveassiiawin 41 CFM %50 8.76 ACH anunsasinuszansawlunisifiusnsnmsssuigoniele
Tnensifiusuuipauszutsetnimdu 2 § vl ACH wirifu 17.53 ACH Taedien ACH azuUsiiunss
fu CFM dluszuuinanssungenmandssuaiending 1 CFM maaﬂ’mamzmamnfmzsﬁuagjﬁuﬁﬁaﬁ
ofndTunslganvadlisu Tnuasadenfingdann CFM vesinaussuisoinafiazBannmy (il 3)
syuUTinausEUNge N PNETuLaeing I vl dlansnatnansfuiduaaaawinty mndesnislil
syuuimaNsTUIsenAinsyhelug e ilifuasuanavdosdiasasaniussuuinansEuIseALUY
T ulsvihanulugasdnadnuny Seazannsaansnnutuduimsiodsly 1 9 adld 10.92% ooy
fureshitliifiszuuinaussunpeinia wazawnsativanansidlniildunnninssuuinaussuisenniea
wuuldlwdnuegnufien 12 kwh/U/unit wseUssanauwindu 48 uin/U/unit lneasdsgaruvulanieluy 9 U
ﬁﬂﬂﬁﬁ?ﬂ’mgﬁ@“uaﬂﬁaﬂﬁﬂLﬁEJﬂ‘WaﬁiBUUﬁ]ﬂ‘ifﬁ’ﬁﬂWﬁﬁmﬁﬂﬂ’jﬁ 6,000 W
FowFsuidisuiuinauszuisormaniinisliaueislutiagiu deddllhadgerinliianslali
wnifuaudndy madsulildieasiihadmanunsndsamnsatisandinisliliiuagdunuadls
Lm'msLLﬂaq"LWﬁ’mTﬁLﬂuIWhaﬁﬁwsﬁaﬂ{fﬁunaﬁ‘maﬁw3ﬁ11ﬁqagt,§awﬁamuwd’auiﬂ (Alter, 2007)
nslindsnuuasofinddaiumadonvisumsutiom dafuFeansnagulin msldssuuiaauszue
oINS LI indilusEans nnftsanelunisananuiuluiesivesennsiwnede wazasdl
Uﬁxﬁ%%ﬂ’mﬁjﬂqmijaﬁﬂWﬁaﬁ(??QS"JZJ5U§3UUW®&1J$3UWEJ@’]MFILLUUI%lWﬁWU wszavyinliausaalday
I#naeaistu mngaufunslénuluoiasinends ffduugiavoniznn wu eoulafidey ewsvisiu

295



msUs:sudsmsinAlulagomsmuwaomuiaEvIongon ASHN 4 (BTAC 2017)

¥ vown wazlsausy Judu Sstheuszndandsnulsunninnmsldszuuinaussursonnawuuldlniu
Wesssuuien wasuenaniifiaunsatiesruisomaliiuansug vesennsldsndae Wumstediy
AAINDINIANIEBIAS dreanlonalunisiindes daAnananmwIndeuitinusuiy waveneda
laifimansuidou @wat waesiueing, 2551) Tnsnmsideilliiaauszuiseiniaun 41 CPM uaglduun
yosunilgarsiwad 10 W dsmniinsiUasuulamunnvesiiulsfngtn e1adeuaneaunisniudunus
SEWINIAS FDNRELABRIIN1TILUIBBINA F9AITHNSANWIRANSENUAINmILUSAana lunuIsesely
Usedndiliguunadny

wNEBNEYY Slunig, aunsfnuseaulsnginsanauzaatlnenssumans uainsal
UNINYIAY, ﬁm;ﬂ’mﬂuﬂfﬂﬁﬂmweﬁ’uﬁm%mﬁﬂm AnzanUnenIsuAEns QuIainIaluInende,
nuLaUlNIANA 083-223-5319 Email: kesayal0928@gmail.com
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