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k to ted methods of iratory disease control
has been reported # The amount of mdmt.lon over the last
two years of the period was believed to be about five times
that recommended commercially. No zigniﬁcsnt effect on
the incidence of disease could be detected in about 400 in-
mates during the six-year penod Tlns eonchmon may ] not
be licable to present ultravi q in’

d with facturers’ } The data
imply that air layers were not sufficiently mixed. However,
more efficient mixing would have been obtained at the ex-
pense of increased circulation of dust and: lint. Sources of
ultraviolet radiation should be so situated as to protect the
eyes of the occupants of the room from direct or reflected
rays. A combination of ultraviolet radiation and dust con-

trol measures is believed to be more effective than either

one of the two used alone, but the proof for this has yet to
come.

In all this the problems of the hospital are of two kinds,
either of which can probably be more effectively solved in
specific cases by iso: of the affected pati than by any
effort at sterilization. Any hospital which can afford it should
provide isolation wards to satisfy both. The first of these con-
cerns the type of patient who is particularly prone to infection
from the general hospital. Quarters for such patients should be
so constructed and equipped that they are under positive
pressure from the air conditioning system, which should be
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rich that the danger of explosion is slight in the immediate
vmmty of the face mask, but leaknge of et.hylene mto t.he
air may result in lower and thus i

gerious hazard. The mostdnngemmpenodxsatnheendof
the operation when the patient’s lungs and the anesthesia
apparatus are cus ily washed out with oxygen with or
without the addition of carbon dioxide. Even when this
procedure is omitted, it is difficult in practice to avoid dilu.
tion of the mesthetlc Zas vnt.h mr dun.ng the normsl course

of b g the In either case,
sinee '.he would pass through the

is Yy for the safety of t.he
patient and operahng personnel.

In a study® of 230 anesthetic exploswns and ﬁm 70 per-
cent of the explosions and 60 percent of the deaths were
caused by igniting agents other than static sparks. The Na-
tional Fire Protection Association® made certain recom-

dations for safe tice based on ilable information
in NFPA No. 56, Code of the use of Flammable Anesthetics.
This code outlines ways and ieans for eliminating or correct~
ing hazardous conditions which experience and investigation
have shown to contribute to the hazards in question. They
are divided into four parts: Part I, General, deals with the
nature of the hazards; Part 11, Construction and Equipment,
deals with physical standards for features incorporated into
the construction and eqmpmrmt of the surgmal suite; Pa.rt

non—recxrculatmg with reference to other areas, thus p.
ing or at least minimising an inward drift of building air. The
second is to protect other patients and hospital personpel from
the bacterial efluvium of a patient having a readily com-
mumasble dsmse Here the arrangement, sbould be such.as

80 a8 to mini the outward
dnﬂ. of room air mw the hospita! building.

OPERATING ROOMS . S

The widest ‘f of air ditioning in hospitals is
in opemtmg rooms. Complete air conditioning of operating
wards is important because winter humidification helps re-
duce the danger incident to the use of anesthetic gases.
Summer cool.mg, with some dehumidification, tends to elimi-
nate excessive fatigue and to protect the pntlent and opemt.-
ing personnel, and ﬁlnenng aids the o

111, Administration and

for admini and mai ‘and Appendixes A and
B contain explanatory, stawments to mst m undexst.andmg
this code. The r ts and are interde-

pendent, and each will be ineffective unless coordinated with
the other. To approach complete success in the prevention
of anesthetic explosions, all persons (the surgical staff, the
nursing staff, the mz.i.nbmnnee staffl and administrative per-
sannel)mustbe’ d and periodically inded of the
ive nature of bustibl a.nestbetu: agenta.
Expenenoe has shown that neither high humidity nor in-
tercoupling devices have ehmmafed the danger from stauc
electric discharge. The 1 of gas fro
the operating table area, by means of specially devised ex-
haust ventilation, should be thoroughly tested. Portable duct
systems as installed aboard ship should be acceptable. Seri-

from the operating room air. )
Reducing Explosion Hazard

losion haszards in ing rooms i with the
introduction of anesthetic gases and apparatus. Ether ad-
ministered by the old drop method gives .rise to an ex-
plosive mixture, but in practice this method is still regarded
a8 comparatively safe. When ether. is mixed with pure oxy-
gea, or nitrous oxide in certain concentrations, the ‘explo-
sion hazard may be as great as with ethylene-oxygen, or cy-
clopropane-oxygen mixtures, +

Of the anesthetic gases nitrous oxide alone does not ex-
plode but supports combustion. Et.her vmyl ether, ethylene,
and propane are as as
or 1llummahng gas in the home.n Cblcmform does not ex-
plode violently in contact with flame, but decomposes. to
liberate phosgene. All of the mesf.hehc gases and vapors,
except ethylene, are heavier (.hnn air. Although

ous c&noocurmnclosedsymm but proper pre-
cautions will reduce this hazard to a minimum.

A comprehensive study of t.he e.xplnmon pmblem and of
the general causes and pi of
by the University of Pittsburgh, the ASHRAE Rmmh Lab-
omwry andf.heU S Bumuomeeshnsladtoainn'.ful

the range of cycl

one of t.he best, but mast difficult gases to handle. “The use
of helium as a diluent i in the mtal gaseous mixture controls

the oxygen by displ: t and, b of
its flame quenchmg pmpertles, ig the ldeal gas for this pur-
pose. In additi helium is more

difficult to ngmha by electric discharges, and this quality
increases the safety factor of anesthetic administration.
Operating Room Conditions

Little is known about optimum air oondmons for main-
tumng normal body mp t during and the

period. An anesthetized patient

of injury or death from explosi d with
other ham.rds in the opemtmg room, '.he dmmsuc fuhues
di justify b

ehmma‘e t.he hazard.
During the course of ethylene anesthesia, the mlxture
ummﬂySOpemtethyleneandZOpemtoxygen,lsso

display dllntmn of blood vessels in the skin resulting in
profuse sweating and (it has been believed) inability to regu-
late body temperatum I"rom thxs it was concluded that all

i derable heat loss, al-
though there may be little more than 0.8 F deg variation id
the rectal temperature during the course of the operation.™

Air: Conditioning in the Prevention and Treatment of Disease - 11
The severe physno]oglml effects, Fllﬂh as ¥ ting tice. The choice between the systems is usually made on

ulse, of high operati on

mdu ':nd patients during the hot. months signify the
:eed for proper cooling. Statements of surgeons who oper-
ate in both air-conditioned and pon-air-conditioned rooms
ndicate that the perati

t.yer when operated upon in air-conditioned rooms.®

'.hebamofﬁrstcosw Ascampa.mdmththeotherda.l]yusage
costs of an room, the diff t.heoper-
ating costs of the various a.u' conditioning systems is not a

significant item.
power of the patient Good thermal of the rooms is.a
- recommended practice. Much can be ga.med by thermal in-
ditions for the lation of sterilizing equi and by

the comfortable air
m“:g:“fmuul with those for the patient, it is usually
oot difficult to compromise within a range of 50 to 60 per-
cent relative humidity and 70 to 75 F temperature. 1t is gen-
erally reported that a d.ry-bulb temperature of 72'F with 55
¢ relative humidity is satisfactory and not only fur-
nishes oomfort for (.he operatmg room workers but appar-
ently p of as by rapid
convalescence in the recovery - ward. Additional heat my be
furnished to patients locally or by suitable covering, aeoord—

ing to body temperature in individual cases.

In the control of n.u-bome m!ecuon in the operating room,
tion of d ) of infecti matcm.l.s into the

of sterilizing rooms adjoining the operating rooms. The
amount of glass surface should be kept to'a minimum,. par-
ticularly in walls exposed to the sun. Double windows are
desirable and often necessary to prevent condensation on
the glass in cold weather. The equipment eapacity and con-
trol methods must be properly selected for the type of ‘sys-
tem employed and for the loads encountered. The- result-
ingai:ﬂowmbesareusmuyinthemngeof 10t015chmgea
per hour.

‘Where all outdoor air or a large percentage of outdoor air is
used, the supply should slightly exceed the amount of air
exhnusfed from the room. It is considered preferable to supply

the p

air, eontml of dust,” “and proper ventil de at-
tempts to remove or kl.ll pathogemc orgamst_m. The bao-
terial content of di ting rooms is

lower than that of non—condmoned rooms.

Bacterial counts aboard an sir-conditioned submmne
were found to be exeephona.lly low and not cumulative with
time, although all of the air was recirculated for more than
12 hours® without nzplmxshment The removal of bactéria
by the process of air cooling and condensation of moisture
out of air, merits further study L

The degree of air tion can be reduced by proper
ventilation if velocity of air over the floor does not exceed
50 fpm. Research'is in progress on the use of filtered air

through a system of mechanical cleaners which pro-
tect the patient aga.mst infection from attendants, a.nd from
hachen&-oontalnmg air in !.he corridor or ward.”

are frequ postponed on allergic p t
durmg asthmatic i i h h fear of li
tions. The removal of airborne allergens, therefom, is in
some cases an unporfant 1 ion of the ai 8Y8-

tem in preparing patients for operation.

The .best practice in air condmomng bospita! operating
Tooms is the use of all d air with ar for
pmheat. rehcat a.nd the control of humidity, ooupled with &

m that the air fmm both
the ln,h and low levels of the room. Hi

idewall outlets and to exbaust through-other side:

wall outlets with 75 percent exhaust taken from near the
floor and the balance taken from near the ceilings. The various
supply and exhaust cutlets should be located and xin?d to
prowde uniform air distribution with no draft. The air mo-
tion in the operating area should be less than 50 fpm. Where
there is a sterilizing room in ion with the
room, it is permissible to exhaust the operating room through
the swnhzcr room, utilizing undercut or low louvers in -the
door between the two rooms, with the air velocity t.hrough or
under the door not in excess of 380 fpm

An air-conditioned recovery ward in connection with- O.he
air-conditioned operating room, is of great value in stabiliz-
ing peripheral circulation and in reducmg excessive Bom of
fluids on hot humid days.

NURSERIES FOR PREMATURE INFANTS

One of the most important requirements in the care of
premature infants is the stabilization of body temperature.
This is necessary because the infant’s heat regulatory sys-
tem is not fu!ly developed, with the resultant umdency for

to i

envi body

The younger the prematum infant, the greater is the tend-

ency. As the infant’s metabolism is low, heat produchon is

not adequat.e to mamt.a.m s normal body temperature in'a
to i

there is some evidence of lack of any cumulative effect on
bacfem count due to recirculation of air through an air
ing unit in Tooms. Thls ideration a.nd
the fact that relief cooling freq
if not ideal conditions, has led to the: use of eentrnl sysl,ems
employing 50 percent recirculated air. Also, perhaps as a
recognition of practice, the NFPA No. 56 ou'.lmes the condi-
tions under which room air conditioners may be used in oper-
ating rooms. These eondxtxons are so wnwen m the pamphlet
that the
of such rooms is clearly mferred
The use of room air conditioners for rehef eoolmg of me-
chanicaily ventilated rooms is now consldcred permxsmble
when used with the v ¥ These p
genenally involve costly .modification of standard room: air
Wnd.moners The use of larger systems employing 50 percent
d sirisa tice. Such a system must
have the necessary precautions - (regardmg the electrical and
air moving equipment) agmnst the hazard of gross splllage
of the anesthetics. Systems using 100 percent outdoor air and
adequate air removal means are regarded as following the best

—

cool env fection is low, and

the mortality rate is lngh In general, the younger the age of
the premature infant, the higher the mortality rate. *

Nursenm oonstructed for meubohc research should be air-

d so that ¢ ducible. Results of

such studies may be invalid if envu'omnenml conditions are

not identical, since fluid and electrolyte loss may va.ry
greatly with clmnge in environmental conditions. g

Air-Conditioning Requirements

The optimum air conditions for growth and development
of premature infants were determined by extensive research®
at the Children’s Hospital, Boston, Mass:; using- four valid
criteris, nxmely mblhty of body temperature, gain in

waght ids of digy , andmortality. In-
p vaned widely (from 72
to 100 F) ding to the 1 state of Lhe infants

and body weights. The pt i relative t was
about 65 percent, md the air movement less than 20 (pm.

A.single nursery conditioned to 77 F and 85 pement reb-
tive humidity was found to fulfiil. sahsiutonly t.he reque—




