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Abstract

The purpose of this research is pointed out the relation between time and those who
occupied building for fire drill. The minimum time requirement for evacuation is required, so their
lives are safe. The five sampling high — rise building of this research that have standard egress about
9 — 23 stories are the specimen.

The research method notified human behavior on fire. How delay times by human are
increased. The instruments have memorandum and watch timer. The interval of time observation is
on fire director commanding evacuate, and the stop observation is everybody on assembly point.

The human behavior considerations are composed of notification time, reaction time, pre-evacuation
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time and travelling time. Analysis of the relation between the time and those who occupied building

is constructed by Least Mean Square method.

In conclusion, we analyzed that the relation between time and those who occupied building

for fire drill is

T = 20+0.006P

When T = Evacuation Time (minute)

P = those who occupied building at that time.

That relation is the most appropriate and safe for those who are almost disable in health

care occupancy. Moreover, this result maybe has error from sampling, because fire drill

announcement was told to the occupant. According to announcement is a result of deviation of

human behavior.

Keyword: Fire Drill, Emergency Plan
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Accuracy  HesdlAnfiaandi 0.8

Accuracy is specified for 1 year after calibration at operating
temperatures of =10 °C to + 55 °C.

Pressure Display, Pressure Sensor Input

Range

Accuracy

717 30G:

—12 to 30 psi (-82.7 to 206.84 kPa)

+ 0.05 % of range )

T,

717 100G:

=12 1o 100 psi (-82.7 to 689.5 kPa)

—

717 30G Maximum nondestructive pressure:
To 3 times top of range (90 psi, 620 kPa, 6.2 bar).

717 100G Maximum nendestructive pressure:
To 2 times top of range (200 psi, 1379 kPa, 13.8 bar).

Temperature coefficient:

0.01 % of range per °C for temperature ranges of between
—10°Cto 18 “C and 28 *C to 55 °C.
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1000.0

Mean Corract e
nmkg mmHg
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I lATIEliAuAgendeIesinaudulain (@nsunsedldauuda) = 3 wih
Aty NAFINISEBNSUTBNUAIVANANN NI LA MALATAAT TR TR TnALAWla N

AU < £1 mmHg @unsalola

NAIINNTEOUTULATEIIATIEMATECIAANNALLATA 1918111502818 T8N UGIEAVRIAILA
<+1.3 mmHg
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2. 3avAATAsasAuANTETaTaIeNIrADALERARN

N1AANINAIUANANINLATIIILATIZILATIIAIUANNIS ITENTaZAIENSVIaaALADARN

(| k)

| #mfl 1| MmanmesaudInesT e ania e e |

Fy

Fidan 13 o.e-sioo MU

Iunsaaudieinnd ?

¥

Urzyunmziin - YN Accuracy
= tuiinfidanisia
- fufintsziRnsaauiiau
| sl 2 myfamumuaummmmndasiionsd |
_____ 4\ - - ———————=»
4

wRmufsusants mausszmiae
(nSenuungiv)

¥

#1 (Max = Min) = o L1084 o %

3U# 5 Flowchart Wanin1svinaIueeen1sAnmIumIuANAMAINATRIIATIER
LA3BIAIUANNIT AN SAZANEIVIaRALERAM
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——— - 215815 3AINTTUNITHWNIE s—
ﬂaﬁﬂ?ﬂiiuﬂﬁLLW‘ﬂg 2560
msaﬂmumuquqmmwLﬂ%aﬁLﬁmzﬁl,ﬂ%aaﬂfmqun'lﬂﬁaﬁasmamwaamﬁamﬁq
anunsanusaantdu 2 dau

- @UN 1 N1IATIAADUANNINIFIUVDAATBIIATIEN
- @ 2 MIANINAIVANAMAINYBIAATOIILATIZIIATEIAIUANNIT I TAEAIEN VAR ALEDARN
VYBIUATUANAMNIN NFUAIUANAIAULINTFIVIAINTTU NBIIAINTIUNITUNNE

d9uil 1 MIATIVFBUANINTFIUTBIATDAIAIZIATDTRRUGLTATA

- AI9ABUANANLYNFDS (Accuracy) TdA3slATIEMASDsmIUANMTITaNsazaeaviaDAidend
A9l < + 2% of reading

- avaaeuiidunisin veuederiiangiaiesmuaunisliaisazangmamasnidendi deaflen 0.1 -
900 ml/h

- asadouIAtelaE e ssmuaNnsiasaramemmasaidenmdesdildunsaouiiisunng T

- shnnstiuindnannugndies (Accuracy) SudinAniidenisinveaaiesiinsiest waytufinnanisaoy
Wiy

Technical
specifications

Flow-rate measurement

Technique: Calculated by mea-

Su' erne-ove une

Range: 0.5 mi/hr to 1000 ml/h

Accuracy: 1 % of reading + 1
DTo RIS -6) & 0

200 ml/hr for volumes over

20 ml; otherwise, 2 % of reading

+ 1 LSD after delivery of 10 ml

Volume measurement
Technique: Volume measured
directly by the transducer in
minimum sample sizes of 60 pl
Range: 0.06 ml to 9999 ml
Accuracy: 1 % of reading + 1
LSD for flows of 16 ml/hr to

200 ml/hr for volumes over

20 ml; otherwise, 2 % of reading
+ 1 LSD after delivery of 10 ml

PCA bolus measurement
Technique: Volume is measured
directly by the transducer in

deuaden =K

JUN 6 UanIRnaNYYYRIATOIIATIEY B8 Fluke $U IDA 4 Plus

winuan1snsIvdeuludun 1 nMsesvdeuAuInsgIuveunsedinssiliilulumudeivundes
USEUAMEYINUAIUANANAIN

dufl 2 MIRARTUAIUANANNINTBLATEIIATIEI

MsAnmIMUALAMAINYBIAT DIl IEIIAT BsmuANNsT N sazan e avasnidend ilasnnea
nsaeuiieurenaiodinswin  LllgSunsdeuifiouiiRang 50 mUh fefunsmwameiuiaseddl
anansaiila

N13ATUANANINLATEIIATIZALATDIAIUANMS AN TaZANEN 1 IaALEaAAMN
1. Unan1Ia9lAanATeATIE R UBInUIE9IUANEY WUSBUfiBuannsPlot Graph lagdsng
NORANIIUNIINTELAIVRINTINITFNBEINIZNGY ToNTEEMIVRINT eIl
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2. 1d1A1gean (Maximum Value) - @191@n (Minimum Value) wnwUSguliiguiuaiainugnaes

(Accuracy)

nMsRasuInueisansuld Fisnsdd vnanesgiudivue
\3adinfusion Pump dwiuiadaslual inasisnnsgiu <=5 % of reading
P304 Infusion Pump dmiuiATeafildanuudy inausinnsgIu <10 % of reading
IP0silATIERImANLgRFB(Accuracy) INAUTINASHIU <2 % of reading
irsefiinseifealinugniesganinaiesiamamsumme 3 - 10 wh

WUIAA
A a ¢ Y ' A . a !
\ATeIATIERvinNgnAesgeniiAIadinfusion Pump (13aslna) = 5/2
A a ¢ = o ] 4' . :s' ! |
iAsaiATIEnvinNgndasgenitiaIadinfusion Pump (1n3adlnal) = 2.5 Wi
\ATeIATIERviaNgnABsgeniiATadinfusion Pump (13adldnuum) = 10/2
LAT99IATIENEANYNABIZINTNATEY Infusion Pump (1AT83ldaULAY) = 5 i

AeUU LATBTIATIETMIAINYNABIEININATBINfUsSion Pump (1AFBslvs) = 2.5 Wi
\ATeIATIERndaNgnAesgenitiAIadinfusion Pump (1ATadlduue) = 5 Wi

N15NANTAUNNUINNYDNTUVBINITAANIUAIUANAUNIN
Y o 4 a a € A 1 4 .
anRua i LATBIIATIEVIUAIANUYNABY <+ 3 % of reading
\ATOIATIENMHANYNABIGININATEY Infusion Pump (ATedldauuad) = 10/3
a4 a ¢ o v ! 4' . = 9] % ]
LATBIIATIENIUAINUYNABIFININATBY Infusion Pump (P309luud) = 3.3 Wi
A9 INAUTEBLT UV TUAIUANAMN TR MUALAAIAINNYNABY <£3 % of reading a@nunsaldla
?ﬁﬂéjﬂ?jﬂ(!\/\aximum Value) - Adga(Minimum Value) < 2 L‘Vh“UENﬂlﬁmmgﬂéfaﬂ(Accuracy)

A79819 : INNUINLBUTUNUAIUANANNINYBUATBIIATIZMATOIAIUANNT I TaEAEN1IRDAGERAR
lﬁﬁmuﬂiﬁmmmgﬂélja\‘i(Accuracy) <+ 3 % of reading

et = A (Max - Min) < 2 V99 3 % of reading
A1 (Max — Min) < (2 x 3 %)
A1 (Max - Min) < 6 %

dusimmedauAIaddasIzia 7 Rang 50 mUh
ANUIAT 6% 89 50 mU/h 2zl = ((50 mU/h) x 6 ) /100
ANUINAT 6 % U89 50 mU/h agld = 3 ml/h

fig1sau1fi Rang 50 mUh
A1 (Max — Min) < 2 1111983A1ANNABY
A1 (Max — Min) < 2 IWU83 3 % of reading
A1 (Max — Min) < 6 %
A1 (Max — Min) <3 ml/h

NIBG AIMSUNATINITERUTULATOIIATIEMATBIAIUANNST AN TAEANEN VA BAERAR
3.3 % of reading
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3. 1A399ATILAATONTZLANAI R

N13AAAILAIUANANAINLATIIATIZLATDINTEANTHITA

| daudi 1 mmnanmuwrgﬂmnamfmimﬂ:ﬁ |

TWumsasudeumnd

- ThufimlseTRnsaamiey

weive #llanmseusdaanszaniile
galslzeynumnRvonniadiwemia

| a2 m:ﬁnmumnquq arrmeIa ST ]

whsuEuRAn s TsuRaz Ty
(iauaunsm)

A{Max-Min)<ls WHTEY £%

Useyureiau

apunalasans

3U# 7 Flowchart W@nin15AnAINAIUANAMAINLATIALATIEILATAINTEANTRLR

NSRAAINAIVANANNINIATDIIATITAATEINTEANTILY nunsanUsaandu 2 du
- @ 1 NMINTINABUAININTTIUYBUATBIIATIENY

- @il 2 NITARAILATUANAMNINYBIATEIIATIZVLATEINTEANTILD VBNTUATUANAMAIN NEY
ATUANAIUATEIVIAINTIN NBIAINTIUNITUINNE

dufl 1 N1INTIVFBUAININTFIUVDAUATINATIZA

- ATIVABULATBNATIEMATBINTEAN AR AT UNMTaRUiBunN g Tuazyinsdufinuan1snga
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vanewg alenmsnaaeuiadesdieinninisunmg lilfszynuauifivennioiinseiiaieansznniila uay
tagtiuegszninshiiunseendermunaudnuuzresioriinsziiaiosnsznniila
auil 2 MIAAAIUAIUANAMININYBAATIILATIEI
MIAAMILAIUANAMATNYBIATEIIIATIEAIATRINTENNITLY IilesanNansaRUITiBUIAS BT IZ
gaenevimnssunsunnedaldidundeavioufiounanisiatuniisnusne  lildsunissenunalumize
993U Uune) shlslsianunsndiuaasmauiia3ald fdusdafesimansinuiuioudsudaeisng Plot

N5 dunenngAnssuvensniidnuaenssanefvsainenguiuediels Inutirnasan (Maximum) wae
AR (Minimum) sfiansaniuinaeiniseensu 135n15aall

N15AUANAMININLATDIAATITRATEINTEANT TS

1. thuansiafildanedeslinseia veamienusie swseudisuinnisPlot Graph Taedune
IINNGANTIUVBINT NI BENTLILM MsoinIznguiuveInsInedils

2. 1hAgega (Maximum Value) — Awnga (Minimum Value) siSuifisufiuaiamnugnios
(Accuracy)

nsiasanaeifiveniuld fismsdsdanunesgusinue
iezanszaniiala dwmsuiedosiildenud insiinss <+ 15 %
iA3eAASIEY AAugndesAccuracy) agssminesidumsimunnasiuinsg
irSeriinseifealinugniesgaininaiesiamamsumme 3 - 10 wh

NNINATUNNAUINNYBNTUYDINITAAAINAIUANAMNIN
dfuali wIedlasiznnileinnugnaes <= 5 %

K a ¢ % i r.ﬂ' o = v v
iATesdtAsgRaliniiugnaesgenitaseanseaniilatiaiesldaiunda) = 15/5
WTDTIATIEIANgNABIEINTIATRINTEANTRILA (ASadldeuna) = 3 Wi

AL LNU9IERNSUYRIUAIUANAMA NI AIMUALTLATEIATIENATRINTEANTTA TA1A1UgNFDY
(Accuracy) <= 5 % @1unsabla
ﬂ'ﬂgjﬂqm(!\/laximum Value)-Aian (Minimum Value) < 2 Lvhsuaﬂmmmgﬂéfaﬂ (Accuracy)

A79819 © NNUTIENSTUIUAIUANAMAINYDILATENATIZYIATINTEANTRLA A rualviA1Augnsas
(Accuracy) < + 5 %
At

A1 (Max — Min) < 2 W84 5%
A1 (Max — Min) < (2 x 5 %)

A1 (Max — Min) < 10 %
d1519N15MAREULA3DIIATIZI T Rang 50 J, 100 J waz 150 J
AUINAT 10 % vaa 50 J agle = (50 J x 10)/100 = 5 J

AUIUAT 10 % V89 100 J 9gle = (100 J x 10)/100 = 10 J
AUIUAT 10 % V89 150 J 9gle = (150 J x 10)/100 = 15 J
f91501% Rang 50 J

A1 (Max - Min) < 2 1111983A1ANNNABY
A1 (Max — Min) < 2 1111989 5 %

A1 (Max — Min) < 10 %

A1 (Max — Min) < 5 J
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fig15au1fi Rang 100 J
A1 (Max - Min) < 2 v11¥83A1ALgNABs
A1 (Max — Min) < 2 wias 5 %
A1 (Max — Min) < 10 %
A1 (Max — Min) < 10 J
#fig1saufi Rang 150 J
A1 (Max - Min) < 2 v11¥83A1AsgNAes
A1 (Max — Min) < 2 W1¥93 5 %
A1 (Max — Min) < 10 %
A1 (Max — Min) < 15 J

4. LATAIILATIZIALTIA

N1SANAILAIUANAMATNLATIAATIEMLATDIIALIING

| dufl 1| msareseusu P usaaiasiensd |

Tumsssuifieumnd

- Thufinlss Rnsaaunitay
ey Salallidmheliansasy
wlnedausaia

| dnfl 2 m:rhmumuquqnmmmiaﬂmmﬂ |

- AnuEuie
- AnuE L s FUELYA

ALl < < %

Useguntuziau Yes

atuualasanis

. o

5U# 8 Flowchart L&AINISAAMILATUANAMNINIATEIATIEILATEIIATIAY
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NsARAUAIUANANAMIATEI AT AT s TAsIRe susantseanily 2 diu

- @il 1 MIATINABUANINTFIUTDUATOTILATIZH

- dwil 2 MsAamNAIUALAAA NIRRT IEATRsNsEANYRlY YBsIILAILANAMIAIN N
AIUANMAUNIATHINIAINTTU NOTIAINTIUNITUNNE

49Ul 1 N1INTIVFBUAININTFIUYDAATDIIATIZN
- ATIVABUATDNATIZIATBINIIF RS UNTSARULTIBUYN 9 Tuaziinistufinnan1snsim
e GalilaiinisdnridlenimaaeuinTesinnseas

Fauil 2 MIAAAIUAIUANAAINITNYBAATESIIATIELATEITALS IR
MSANANLAUANAMNNYDIATOTATIELAT B TALTIR annsavilaedl
1. hmsfuasnauiai Inemsineededinssiniosiausaes nadimnssunisuwnglusadmin
¥8338091989 (10 Kg. Wag 20 Kg.) TntuhAuAldnsenuramsaeuTisuaIodias s Tufuam
AIDIAINGNT

'
1

ANWIATY = ANNTALAUBULATDNATIEAI(NDIT) + AN

2. MAUALNINNITEDNTU VBAATBIIATISTLIRAT HTUNDUAIL 1NUINTFINAAUA
~ = ° ) A o v P ¢
LA3DIRIAB(EMTULATOINTIULED) LNUNUINTFIU <+ 10 %
LATOIIATIZNY ABIHIAIUYNABIZINTINATEIIANIINITULINE 3 - 10 1917
dfiuAli 1ATellATIERY TA1ANQNARY <+ 3 %
A a ¢ o v | A P = v v
WATBIIUATIEYT UATIUYNADIFEINIATDINIAD (AF09lFURAR) = 10 /3
WATOIIATIZNY ANNgNFBsaenILaATasAe (Aasldeuunm) = 3.3 wh
ANUY LNAUIEBUTUVBNIUAIUANAMA NN INUALIATE AT IETLATOLIALTIAS HA1AINgNFABY (Accuracy)
<+ 3 % annsaldle uazinuaeensuasanansaveels <=3.3 %

fsminmagauLAlasitaTIzIi 71 10 Kg. waz 20 Kg. (Tand1ede)
AUIBIAT £3 % U949 10 Kg. 9lA = (10 Kg. x 3)/100 = + 0.3 K.
AUIBIAT £3 % VB9 20 Ke. 9lA = (20 Kg. x 3)/100 = + 0.6 K.

3. 1AWYI9Te InaeinTseeusy wasnan13inveATasinT e NN wilea1u T Plot Graph
4. a3UHANIIANMINANNTNLATIIATIE L TIA
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Y
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. 15E19IAINTT
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a

Y

I dufl 1| mamrsausnasusaaaiasiensd J

______________________________ h.
Wumsasudmmnd
- TuinlssiRnraamitey
| awfl 2 mﬁnmunﬂuqﬂqmmLﬁnﬁmmi J
_______ i o —— ———————— o — o — "

- AUUIE | STD = CRM |

Uszyuanzyiam

| STD - CRM | < & °C

kL J

apuualasanis

U 9 Flowchart L&#n9N1SAAAILAIUANAMNINIATEIATIE AT INgaIMYE
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1 a 7
nsSeuiisumanuiananvesmsiviansazans inTsemuANnIsiasazaenIvaen
(] U 1 A Vv @
\Benniilifuysliansazanes (IV Set) wonsindvie lulsmeuadifinnssnyasasisugy

Weywu ANNY uazAE

17

dinnuatiuayuuInITauAI e < ensenil
[ 1
UnAnee

1ndagtunuindinnunainnanslunmsliyeliaisazareiivarsdvie Jsusiazdvie/suvestynlsi
ansazany %ﬁ@mauﬁ’a%amaﬁmemﬁ’u ﬁy’ﬁa@mﬁ’mﬁm Drops/min, Diameter, A111817 YuIANTEUIL
v, ANNDavguvetany Agdwmadodnainisivavesansazanefisnaiu dsluudazdvie Ju veanTosls
ansaganetiu Ifsrymnudsuldlunmsldnuvesyaliansazats (V set) fudiedos wilumsufoatnisly
suiilinsanuiisesylusuantflonzvoueioudayivio SsdmaliAnnulifisnss wiuglunsldanu
wazdanansEnuAan1slinissnw

Frdunuifeiinhmsfing s anudfuldvenaiesmusumsliasazatemaviaonidonsi
fugelviansazats (V Set) lngngusiegiauaiadiansazats 5 Bie Dvieay 10 1A30e auduu 50 LAdes
uazplansavanerdiavensssumuazeianeadn vinay 5 B9 naaeulaelinisiesesieuuussiu
LUUSMUNMaFET (One-Way ANOVA) Lilenadeuitdadsvessuusay Ensinsinavesanszais) lugn
Tansazaneusidve Weldnuiuindediasazaredveifisafuazianuuandsiuviel aann1sdnwinuin
f1 pvalue luiaesliansazaneynivie Mawdaneasssumuaziavendnietosni’ o= 0.05 uansi
goufuauAgIuses Hy snnslvavesansazangluyalitansazanedviesing q wandsiusesifosnilangs
nameinTedliansazaneiis 5 Bvefithumasey Weldnufuyalviasazansusazive Usngirdnsinisiva
yosansazasimnuunneegstiosnilainguogeiiiodfny Aszdunudeiui 95 Wedlaud

1. NN

wiesliansazatenianasadenddu
wSedlowmmsilddmsumsliasenmsuazemg
NaoALaanAm Lﬁum‘%mﬁaﬁﬁmmﬁﬁmﬁﬁﬁaszm
IiawmmaimﬂL@Wﬁﬂummawmammqm wazgn
amiwaaluﬂammsawauwmmmmmmm
\Hiesndeansauazieawazauuaiugiluns
Tgaudusgaunn lngianigludiuvenisnivay
é’m'}mﬂwamaqmiazmaﬁLsﬁ’wgii'Nma Famn
I§SusmiearsazarsuSuiadiuinudetesnini
WANE AN UAILEIHARDAMAINNITIAYINGI1UA
Tnonss Gemruusug1veIsnsInasinaves
a1azats uenandadeiiAneindiaiesudd
gunsalsznounisldeufiiutadondniidana
Ns¥NUREENIINIIIYE Ineansyaliansavals (IV
Set) ipsananmigynislutiagudmiy

Issnerualudszmdalng wuandauvainnanglu
nsldyaliansazaneiivarsdvie Jeusazdvio/su
yosynliiansavans avilanautAvesansiunnsng
A1 ﬁgﬁa@mi’mam Drops/min, Diameter, A214817
, Wnnszilznen, ANBArguYedEne Nazdana
Rodnsnisivavesansaratefiniaiy deluudas
B0 Ju vouaTosliarsazaetu Idszyanandd

[y

Aulalunisldauvesyalvaisazats (V. Set) iy
CRIGERE LLG\IUVINUQ‘Uﬁmﬂ151“(](1714%13J61NG]13WI
3sq1ﬁuﬂmammawq‘“ﬁuaamiauma 810 J9dama
TiAnAwldifisanss wduglunisldaunasdna
NILNUADNITIANITSAT
Faunuisedswihnisane dsaamnudniu
Ifueuniasmununislviasazareniaasaiion

Afugaliansazane (V Set) 9iun1siusIvsu
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foyanisasuifisuuinggiuiniosiiounng ves
Tsaneunaludafinvoensensnsansisagy ilens
denldauiigndeamunzay n1sdunsesfuilan
wazifindszansainnsliuinisguainediedl
AN YauenanisAnwidailaliuaniog
silfiedesmuaunsliaisazangynamasniden
fldnsivnagsanduiauiszuunisldaud
Wza AuAuwazilUTEANSA M

2. 9QUszaAN133Y
2.1 diefinw Wisuiflsusanuianainvesnislii
a3arany LA3IMIUANNITIAN Tz aNENaDn
Foadn Aldduyaliarsazats (IV Set) uensg
S
2.2 \loUssiiiuanuimanganvedaiaiesnuay
n1slva1sagatenaiasniienfkasynlu
ansavaneredvie/su/auin ARldlulsameiuia
ANANTENT AT ITUGY
3. 35115998
3.1 Usgunsuagnquiieeng

3.1.1 wn3esliansarats 5 8eq ax 10 Adeq
59181 50 1A3e3 Usznausie B Bodysuard
ju 323 §¥a arcomed ag ':j:‘u volumed uvp 5005
890 Terumo §u TE-112 8% AMPall §u 1p-7700
uazdve Top u 2300

3.1.2 yalWarsazate Wuvleanensssunn 3
FuAnEARILs 15 - 20 easeUsuas 1 Sadans
wagnealan duuinnen 50 - 60 neaReUINIAT
1 983805 ¥finay 5 Do YRAVNEATITUA
Usznausay %o NIPRO $u ISA-300D00S  B%e
TERUMO §u TI*U200L07 8vie ME &ve B.M.I Dvie
KAWASUMI wiianemdn Usznaude Bife NIPRO
$UIPN-600G00 8% TERUMO §u TK*A200LK 8
ME %o B.M.I uagdtie NST

3.2 insesilefldlunsise

3.2.1 1A3093LASIEHN1T9 TR AT 0 l5H
a13azany (Infusion device analyzer) S%e Fluke
U IDA 4 Plus

3.2.2 in3ssneufimesdmsutuiinuazdnse
Toya
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3.2.3 gaddwiIsdmiuduiinteya TUsunsy

HydroGraph — 1193TU 2.05 7ANInSoNAULATeY
AATIRNTINIUTEATesTETAzAe
3.2.4 waNdLIsdmTuIiAT1Ieviveyalusunsy

MATLAB 1385%U R2013A

3.3 fruUsluauive
3.3.1 fulsdu Bvevesyslviansavany
3.3.2 faUTANN 8MSINTTINaTB9ENTaYaNe
3.3.3 fudsaiuny azgnnaaeulaedadeiiuls
AIVANAEINUARDANITNARDS Feusznausae
- Bio/{u vouaTedliasazaemaviaaniden
- nszurunIsiivdeyalaeviinisnaasenie
STUIUMSLaEIEN TRy Tusuundawindy
- msamé?aqﬂﬂiai i mmqwaaqaﬁwmﬁw%
nugldansazaneiviniu
- msUsunalnnisiiauvesgnin (Speed pump)
vouniosliaisaratounazdieiiaviify
LﬁaqmﬂmmL%’;GU@@@Jﬂ‘%@%dﬂﬂ@@iaé’mﬂwamm
asazaulanenss
- AUAINTTOVBIYARAINT FAadliTuNIHNaUIH
wagdiuszaunisallunisaeuiieu
_ yiipwesansavanarfutinnduiineandiau (Sterile
Water for Irrigation) fil#kunisenifouasussy
Tunusimnzay walifldiuusznounosans
Fudie (Antimicrobial) vieansaulafiny
- 1A3eeNInIgIu TAdnugndesganiniadecl
asazans 3 wihuly dauanusoaeunduléy
UINTFIUNTITTALNIYIA
381319 -0.03 ml/h 89 -0.55 mU/h wazAnuly
wdweulun13inegs¥ning 0.03mlh 83 0.14mUh
- anufivieviesdmiuiiudoyaianunsaniugy
gaunQiilasendng 22 - 24 smugalBuauazll
mm%ué’uﬁwﬁag’awdw 50 - 60 WUasiFus
- 91gslidau 1-59

3.4 Funauvesnside

341 Fuelounms fvuatides Ugun wag
AINNIINNIBVBINITITY AUAUNILALIIUTIY
unasteyaiiiranldlunuids  dasilassnnside
wioummuassegaIAliing  IaaTie/Tan
Tulasanis
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Infusion
Container

Infusion QA4DS
Delivery Device

==
5

Collecting
Container

Drain [ﬁ
¥
U

sUN 1 Aensyalvansazangidniuiasesl
GREREU

3.4.2 guflunisiiuteya  dnnseuiesdmsy
naFou  Snwseadedle  Ansuaiendniuian
iunde  Andsgaldansazansidifuniewnas
iwsesiloannsgrusauandlugud 1

pvvanmdesdiu Wy Wesnuzuunne’ e
nMsruvenate oy deyayraslbnundusieg
wiaurhadyanandes Aaufuazauinsndoulm
vandeos wazvidsaifoudu “Arinline”
“Occlusion”  “Door open” wazyn1silaades
ﬁalf’ilﬁaL‘i“jJumSEjum%qUiamm 10 i 9ntu
fuiindeyainieafivzriinisnaasy lulusunsy
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ABSTRACT

The purpose of this research was to determine the dose of x-ray that spread during irradiation
at the distance of 1 meter from the x-ray tube until it passed 30 seconds and 1 hour that there was
the x-ray radiation still remain in the irradiation or not. A sample was 37 small community hospitals
in the responsible area of The Office of Health Service Support 10 Ubonratchathani. This research will
build the confidences for the customers and radiation operators who work in the area of radiation
that made them check their dose received and how long it should be safe from the radiation after
irradiation.

The research found that

1. The dose of x-ray that spread during irradiation at a distance of 1 meter from the x-ray tube
until is passed 30 seconds and 1 hour, the amount of the x-ray radiation in the area remained safe
all 37 samples. The percentage was in the safety range and the appropriate timing to walk in the
radiation area at 10-15 seconds after irradiation. It is considered safe.

2. The result of physical

2.1 The results of the dose distribution in the physical characteristics between the x-ray
diagnostic of analog and digital. By the x-ray diagnostic analog 44.45 percent, x-ray diagnostic digital
55.55 percent from all sample hospitals found that while the radiation dose distribution overall not
much different either. In 30 seconds until 1 hour, there was the deduction of the normal dose and
remained safe. Found that the dose while irradiation (1 second), the x-ray diagnostic analog has
higher dose than the x-ray diagnostic digital just some value of the same energy. It was concluded
that the physical analog and digital does not affect the amount of radiation that spread out.

2.2 The result of the dose distribution in physical lifetime found that the lifetime of the x-
ray diagnostic in the community hospital samples were not affected to the amount of radiation that
spread out while irradiation and when the time passed 30 seconds until 1 hour there wasn’t the
different as well. Because the community hospital samples have calibrated the standard of x-ray
diagnostic annually which there was efficiency test regularly.

2.3 The results of the value that set up in the process of collecting research result that
there was the effect to the dose that spread out or not. It found that the radiation dose and the
energy used is variable. If higher value energy, the radiation dose while projection will higher as well.
In 30 seconds and 1 hour dose is reduced and remained safe.

Diagnostic x-ray machine should be checked every 1 year according to the standard to
provide a diagnostic x-ray machine has various diagnostic value according to the standard
requirement. Effective in application that safety for the customers and should be checked the
radiation screen or others radiation protections to have the regular efficiency to made it safety and
trust for radiation operator. The wall of the x-ray room should be accordingly to penetration
standard of radiation to make it safety for the people who walk through and the other operator who
works in beside room. The most important is the radiation operator should have the basic knowledge

training course about the radiation and the protection to be aware of their own safety.
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