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Environmental Health with the Standardization of Air
Ventilation Covid Radiology Examination Room-19 at Mardi
Waluyo Hospital, Blitar City
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22 pnd homidity < 60%. no air inmke from the owside,
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guality. The COVTD- I8 Radialogy Room at Mardi Waluve
Huospital, Bliar Oitve ds wsed s a0 poom Tor X-photo
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INTRODUCTION

Ome of e ampertoot components o the ooviromment s ur, As goresult, pollomonts in
thee air eanse the death of pround 7 million people © vear, this 5 3 (thaoe) tmes greater than
deaths from AHDS, mberewlosis aod malann, WHO i 2020 has issied gudelines for the
masgemant and regulotion of HISPA ireatment cetzrs m hospitals consideting thar COVID-
19 can Tive lung encugh b the air und spread troupgh the aie very quickly, (Rabardhinum,
Yudhostuti, aod Aetanh 20200 Meanwhile, the Govemment of the Republic ol ludotesdn
theough R1 No 07 of 2019 c¢oncerning Hospitil Environmental Health stated thit in order to
achiove eamplance with environmental hesdth cinlity standirds and requiremones bealth ns
well a5 piotecting beofth workers, patioms. visiors incloding the commuopity. nmound tha
hespival from varions Kinds of diseases and/or health problems thacarise due (o envieomnzensal
rsk factors; it 1 necessary o organize hospital eovironmental health, which s the guality
stunddird Tor environmeritul health and hospital health requirements s refermed to fn paragraph
(1) specified in environmentul media which includes: wter; air; land; food; facilities und
bitsiletings: snd vectors and disguse—vierying arimils (RTPME 2019),

The Regionul General Hospitul [RSUDY Mandl Waluyo Bliter City bs n supporiing
element ol the Blitw City Governmeit which ofganizes eallh services w the community by
thie matte of e hospaml " Your Haajth and Saristoetion s Our Happiness™, This is in line with
the vision of Mardl Waluyn Fospital. Blite City, so thar the existence of the Rodiology
Installation s o very wmporiont seppoming service e the serviee of COVITGY ponents
suppored by service equipment: General X-Ray and CT 16 Slice which cim help establish the
disgnosts ol COVID-19 putients qulckly, precisely and wceurntely and it is hoped that service
aitivithes Radiodiugnostics i safe lor stll, putients and the public.

With the nummber af COVID- 1Y patients from 10 o 15 patlents"doy, this neont nelddes
i derukol-prodicing room from the respiration of COVIDLY patienss (Scheuel 20240}, s il
feedds wir chanpe/oir change pér bouse UACH) 12 timeshout or 160 L /a0 patient (016 m3is
pratient ) with o clenn ambient nirsooree ke, Cumently the e ventifntion of this room doss
nor eet the standords set by WHO amd the Indonesian Ministry of Health, bor there ane efforrs:
1o wse o hepn filter purifier mir system that requues farther smdy socthat the fnsmission pf
COVID-1Y through agmsnle inthis room B as minimil as possible.

Aar ventilation consists of three things, namely:Ventilation rale, sirflow direction
amdd distribution of airflow pallerns,

Ventllntjon Rate

Aldso enlled Adr chanpes per oo {ACHY), s the valome of dutsidie ale supplied o thie
mom. showing how nomny times, for | howr, the aic volome of aroom is completety eploced
with good oniside air
Chisrribution of wrflow patterms

Adr dstribution or suiside wrilow pitierns must be disiributed 1o eoch pun of the room
amd dity wir from cach part of the room must also be removedirepliesd oo efTective and
elfeient munner; by meins o patural, mechanicul and hvbrld/mixed.

Naturnl ventilation

In fhis sydreim e ventlution eate (ACH) s difficull o achieve bevinse it only elies
o wind spesd and eonnol be applied iFthe air comes from o less.cledn sounce. To find oot fhe
v of yentilation © ACH can be caloulated by the following formmia:

LiVilsi=K X Vewind N L-smallest apertureim2) X 1K (L/s)
L= Ly Ventllosi
W il = wind specd
K = constund (0.5 [or one-sided ventilution andd 635 for cross ventlatiom) (WHG 2009y,
Mechpnlonl Yontilutlon '
Th vse of Mechunleal Ventiloton in the hospital environment ddeonding to PME R1
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Mo T of 2008 Concernlng Hospital Environmental Mealth is determined s follows;

The exbast Gin should be pluced ol the emd of the Ventifation svatem,

A 100 md room his o lest 1fone) fun with o diwdeter ol 30 co with an gir Qow rate ol 0.5
m3isecond. and the frequency of sir changes per livar is 2 (twob w12 (mes.

Innke of wr supply from omtside, except for mdivides! poomnamns; ot feasy 730 metors
fronm the exbouster oreombustion eguipment
Minimom intake helzht of BLY meters from the moof
The sysiem shoulkl be pressie halanced.

Adr supply for sensltive areas: aperating rooms, baby care, taken near the ceiling and
exhuut near the Oodr, 2 (i) exhaust lans should be provided and placed ot ledst 750 an
Ircim Ulse (lowr.

Auar supply nbovee thie Toor.

Cornidor mirfexhoost fun exhoust from cach roonyshould not b gsed as an o spply.
o foilets; iless, nod wamehopses: )

Ventilation of seasitive rooms shoald be equipped with 2 bed filkzrs. Filker [ s istalled
It the air recelving section from the outside with an efficienty of 3% and filer 1 (bactertal
[eery in fnstalbed with 0%, To stocdy the central ventilntion sysiem in buildings, you should
stircly the central alr comiblthonlng system specifically.

Mechunical ventilatlon using an exhiust Fanoor air conditidner is ngtalled o o0
mjnimuin helght of 200 meters ubove the Noor or a minlmom ol 020 meten from he cetling,
To reduee the Tevel of gemis in indeor air, U must be disiofected using (hie uppropriue
materizls and methods,

Monmorieg of indoor nic quabity af least 2 (two) oimes novear by taking samples and
checking alr quality parametens (germs, dust, and gas)

Fybrad Yentilatton COr Mixed Mode

Principle Hybrid or mived mode ventilution relies on the power &f satural air (o
prrovide the desired (design) Tow rute, and wses mechanical Vertiluiion when the Now dite ol
nboral ventilation Is too Tow.

Adr Qow direction
airflow ditection to minimize exposure to boalthenre workers

g L

Figure 1.1 Cross ventilation with the direction of oirentering the patient (W EICE 20014),
wall or window ar extractons or whirlybirs or tha wse of overhead fans ploced close to open
windows gan allow ventilonon

Figure 12 Hybhrid Fon (WHO 2019
Separnting ventilotion of patient rooms m.l:l_hrﬂ'n[rl workers rooms witheskat - oneeroom

# | e

Flyure 1.3 Seporite Ventilation S yster (WO 200093
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Lsing the arrinlet from below and cxhaust above to mvaid the effect of airflow stagnation

Figure 14 Exhuust ventilstion ducts above (WHO2009)

Sistom HVAC (Heatmy . ventilstion. und air condinomming |

It 1= beper mot 1o wsen Sply AC because: it pives pooy iloaton amd is difficuln (o mintam
and does not provide any ventilation because the oir only eirculates. So if the split AC is sl
used, the alr intake and exhaust must be controlled with a filier sysrem (hEPA FILTER ) and
maintaim megalive pressure in the room i shown below
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Eigure 1.5 Ventilnnon Cham with HEPA Filter (Parman, Wrmwan, and Bachmamn 2005) T he
filters recommended for alr filtration are:

I, Pre Filtar —= G364 (25-35% ) or MERV' T

Medium Filter -« FT/FS (§5-95%) or MERV 1415,

HEP A Filier sl chol operitlng noem axle — HEAH L (9997 % - S09979%) ar MERV [7-
x

4. Using Ve (Shot Wave) Germicidid lerndiaton Lomgp, 2 1 100Wnet

5 Usimg the Variable Awe % olome cotnfion vegalotor from the Exhoost funowith PLC

i, Fresh A Only Pre Filter Exhausy aar o Pre, Mediom dan HEPA (Hedrick e ol 20013),

(e v ]

Porinhle Afr (HEPA) Purifiens,

Portable air puritiers with HEPA fhiration have nod heen stundardized by WHE und
dre o new technology that s corrently considercd very elfective and elficient
with un efGeuey of arbund 65% in reducing geeosols (Lindsley etal 2021, the thing= thul
newdal o e considered aboul the abilivy of thistool e

Coviernipe Pml
Frommghify Yos
Air Fliow May 2 m thonr
FIEPA Yes
Dreudorizing Yey
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Filler Life 10 Years
Power Source Mk 102 W
Povwer Sourve Med 29 Wl
Poweer Source Low G Wit

With this ool the resutune ACH can be coloulmed wnd shisdonn e uniil got 655
clean wmr m the room afier AGP or serosol peneration occurs with the following Formuds;

BUT= (CHDR/V) X (al) h-1

BLIT = mir change per houge
CHDR = ¢l dir delivery nie (ale ow [37mit G m3 Mh)
N =toom Volume '

Shutdown time (min) =( (-in .01 X 60} F BUT
Which In 001 is the constant detennined by the L5 CDCY Centers for Disense Control and
PFravention (Lian et al, 20214,

METHODS

This community service residency wetivity ot the Rudiology Dnstidlatiom of Mandi
Waluyo Hospitnl iz in the context of improving poblic health stame by stndardizing aiy
ventilntion in an effor mooredoge the spraad of COVIE- 19 through perosals i the radinlogy
examinasion mam. Activines comsist ot Pre-implementanion, begins with obrervonon of the
N-photiy oo and the surroanding enyironment as well o nierviews with related parties,
IWentily problents nsing fshbone unalvsis (Rusnadi 20010 and priodtize problems with
ultrasound methodi Urpency, Serionsness, Growih | (Regulation ol the Minister of Health off
the Republic of Indonesiin 20016), sudies the latest Tieruture atd prepussation of mulerials
relutéd W ventilagon stondards Basdd on WHO suidelines and the Ministey of Healih of the
Republic of Indonesia and analyviees strengihs, weaknesses . opporhumnitics und thieots with
anal yssSWOT (D Poodes Weardono X105, Submission of probloms wmd the orgomey of
comapletng mir venolntion iy the mdiclogy room poorelated panmers @ paries st the Hospiisl n
arder o gaim a common understeading. Sobmission of ecommendations Momtoning and
evitluation of resulrs where pantners convey the Implementation of the recommendations,

RESULTS

Partner Profile

Murdi Walayo Hospital s a hospital owned by the City Government of Hlitar Ciry
with the classificarion of o Type B Hospiral, This hospital has heen megistered since
4032013 with the permit aumber P2TO32302V N2 and the [icense date i 26106 ¢
AU 2 Tromn the Governor of East Javi which 1= permanent nid valhd for 5 vears, Alter cartying
aut the ACCREDITATION provess for Hospitals thraughiul Indonesia, This Blitar City
Gowvernment Hospital has i lund wred ol 46 841 with o building urea ol 35 sd00,

The Radiclogy Installation song of the supparting services ot Morell Wilove Hespatal.
Afitar City, which s a referrl hospital for COVTRT9 patients ine Blite City, Thomeic
Services=Phomgmphs of COYI-19 patients are mken ar B Radiology=2 using o mobile X-
ray- This room bas oo naturil, mechanieal ond mised nir ventilation, however, there s
ventilution effort with a portahle air punfier HEPA fiter punfier brand Medina / type =T 1000
with'i coverge area of 120 m3, Ajr Flow Max = 1000 mYhour
a} Problem study presentation
With a firet bone diogmmon, the problem lommulation is obinited bs shown in Figure 3.1

Jisiaeriah bor Cuialioy in Pubilic. Heal ih e




Figtme 2.1 Firstbone Dingram of the stady of ale ventilation in the COVID- 19 mdiology
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rownn (Mandi Woluso Hespital, Bl Ciey, 2021
DPiscussion Urgency Problam Solving And Follow-up
Buised on the two problem [ommulations: that hove been obtaised with the (ishbone
diggraom, numely: 1) Acrosol -producing room o ventiiwion (Radiolegy R COVID: 149) does
not eomply with the stundands of (e Indonesin Minstry of Health anddior WHO uod 25 3es
possible for the spread ol disease/COVID-19 w porur through semosols o the Toom
mmcliohigival examination, to detamine the urgency of sulving the problem, an ulmasound is
cauried out with a priovity scale of 1-5 with the following resulis:

bl

Table 2.1 Determining the Priority of Problems with the USG Method

No

Indicator

N

=

o

US|

Rank

I

There is oo specidl mdislogy room for
OV D 19 pateats with good i ventilation
| WHO standarcd/ Winstey of Health Republic
of Indonesia)

3

3

q

lih

'here is no special X-my equipment for
COVID- 18 radiology services

A budget 15 neaded 1o change the air
ventilotion system for the COVID-19
radinlogy moom aecntlng o stibdmds
WHO K emenkes BRI

Haven't found tn effective and efficient way
et
Moy ventilation systeni o stindand

A il i - R

[There i no spocial stoff (at least DPiplomo 111
i Environmentul Health) whi s in Churge of
contralting ar ventilaton, especially in

s paces where this 1 possible

fipread of discase via serosols

Juaweeiad for Qualiny in Pulbilic Healih
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6 |There is no SPO for the air veotiladon 5|5 |3 125 !
synfem I the asrpsol-producing mom
despecially the radlology foom ).
OV 19)

T |There is mo policy especially 5% |4 100y 2

S TANDARDEZATION OF ALK
WVENTILATION in the room
radiological examination for (_U"I-’I.I_'.I 19

From the tble above, two pmhlcm-. cun he huh.ﬂ! by linding an effective and efficlent wuy
i reddify the ventilution system so that it conforms o stundards and ensate un SPO for the air
ventilation system in the serosnl-producing oo (especislly the COVID-19 radiology roam),
el to determmine b Tallow up plan G doin with 2 SWOT analysis. s Tollows:

Tuble 32 Culeulution of the I.IIIJ:nnd F.i::ermhluﬂuﬂ EES Matrds

'\'.r.l|

Wuigh: RT&Ing [Smu

1 l'l'!'ﬂ.- pimber of human eaouces ﬂf HALH pmp]r: w:rh
Eﬂf ferent professionl hnckgroimds jon both the health ond | 001875 3 (5625

win-henlth lelds, a5 well as the composition of civil

ricants and pon-civil servanis (s a steength

large company o monoze Mardi Waluyo Hospital, Bliar

iy

L=

The (acilitics amd mirastracture cumrently owned are
‘:‘-ﬂlﬁuitul b meet the Miminum Sorviee Standads (SPM | 01875 3 15625

for Type B Hospitals. Relited to Radiplogy,

|I_..1h|'|r'tt|;:rr||._. Leputicnt Care, Specinl Lolution Rooms.

Euﬂ passed plenary aecreditation

= omonl wod moterinl osoppeort from ) the Blitar City

ornment for Mardi Waluyo Hospual. Bhioe Cuy i | 001673 5 1, 9375

quite lorge; os evidenced by the plomed cxpansion of the
spital building in seeondunce with the master plan.

i plns
Total Strengths 20625
- B. Wenknesses - : - |
4 Haven't loand an etlective and effivlent way o modily it | 0.176 20 bS8
aiir veritilation svsten in all possible spuces
{:.:..m serosnl / AGE 1o comply with existing standands
5 Theie s ne L'nnwlcdge el o q-pc-cml attantion to the
SYSIBIM (17 25 [h4nz
vedtilation in ather serosol-generaling rooms (offer ton
special reprment rooms for COVID, solanon and
_ sligery)l -
i [There is no palicy in parmicular STANDARDIZATION [ 0118 25 p2os

OF AIR VENTILATICN
sluring the constoction of the bullding/rivm

Tul.tl kaumz

Total IFE - § - W (26005 -1 2471 = 0,60 (very srong) 064

] 1247

Tuble 23 Coleultion of the Exteenal Foactor Evaluntion (EFE)] Malrix

Jisiaeriah bor Cuialioy in Pubilic. Heal ih
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No Factors Analysis Weight |ihting r.imr:

| bmmedistely make policles cspeailly VENTILATION
STANDARDIZATION _ A39 1 1714
ALR Tor the acrosol! AGP gencrator shdm efl ectively and
et ety
2 [Realizing the Hospitl Building with.u new nueiter plia 143 3 429
ieulpped with standurd wir ventilation svsiemb
Total Strengthy | 2.143 |
‘_ P . Ir 2R P - 5 :". T
I |Ladsol privite wnd povernment-owned hospithls around Dazo 28 1243
BRSUD Kotu Blitur which 15 improving isell o be Belter
.
Total Weakness 1243
Total EFE: S - W (2145 - £ 245) =(19 (Big chance), 15

From the table above ot Strengths (5) on intermol [actoss minus Sirengths (S)
= U2 Gndicates sufficieny strongth to muoke nteriad chunges, while external Tactons
Opportonities (0 minus Threats (T1=04 indicae considesable oppomunities.

DISCUSSION

Radiologicnl examinition roam for COVID-19 patients with ventilation that s not yel
wvittlable aecording w WHO stundards wied the R Minkstry of Health with both maura] wund
mechanical systoms which cannol be chunged quickly when o pundemic occurs, therefiore
bused on the lterature sonrces, studies and analysls mentioned above On top of what s
ewrenily possible, o pertable ot puritfier with o HEPA filtze thot has on Ade Flow Moy
specification of 10000 mYhiwr (s an altermotive thut can be applied with modifications based
o calenlations nsing e folloewing formuola!

BLT= (CHDR V)X 60 .oou !

= LD e / (480 % 475 w350 ma X1 (WY
OO0, 50 X |
1417

FA.A7 rimex | howr (exceeds WHO sandard §2v [ hogr)

Shutdown time (mind = [ -In 007} X oi) / BUT
= 8052 Kol /1407
=276, X107
= 19.5 minules
SoFor every thine there 1s i acrosnl from a COVID-19 patient who i examined, the next
examinition mist wair 19.5 minutes

CONCLUSION

The COVIR-1% Radnslogy Room at Murdi Waluyg Hospitul, Blitar City. ts used ns a
room lor X-photo exumination of COVID- and ron-COYID putients, which allows the spreud
of aerosyls (o vecur {n thit room and this reguires Turther study.

In erder ot o betome o tinstobssion of COVID- |9 serosdls, the ventilution syslem in the,
rudiology examingtion room should be repuired/modificd Immediately ot lesst maintain the
current system nnd nfrastroctore, monely portable i purdfior BEPA Filier by créating oind
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