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Introduction the latest reports from WHO, some respiratory illnesses occur

Since the Winter of 2002, severe acute respiratory syndrorﬂ]eUCh less frequently when the temperature and the relative hu-

(SARS had affected nearly forty countries in all the continent: midity are high. There are three facets in virus spreading in air

resulting in 812 deaths by July 1, 2003 as reported by the Wowaat.(.:omd be lmpac_te_d_ by the relative humidity: transmission,
viability, and susceptibility.

Health OrganizatiofWHO). The WHO suggested guidelines of . . .

) . By analyzing the climate records of all the above mentioned
prevention were executed in all the areas affected by SARS. But as. it was found that the relative humidity appeared to affect
the outcome results were quite different. Vietham became the fif”é{e ' Y app

country that had successfully controlled the spread of SARS ¢ transmission of the SARS virus. ngher_ relat_lve humldlty
ould have helped prevent the spread of the virus since in most of

April 28, 2003, and promising results were also emerged ke large cities higher relative humiditg.g., 70%—80%during

Guangdong and Hong Kong of China, that suffered big outbrea Yo period the infected population was found lower in mainland

ina. On the other hand, in Hong Kong and Singapore, despite
high relative humidity, the incidence of SARS was also high.
s might be due to the fact that inside the air conditioned build-

of SARS in February and March, 2003, respectively. On the oth
hand, at the same time, the situation was severe in Beijing af
Shanxi while there were only a few cases reported elsewhere.riﬂi

China, such as Shanghai, Nanjing, Chongqging, and Hunan, et : :
The SARS infected travelers from the Guangdong provincqé]l?tzct)gf Sir;:]/g;)enment was well controlled and independent of the

where the initial outbreak took place, were the sources of new he major means through which the SARS spread was proven

cases in other areas in China. Before the official announcement gt | person-to-person close contact. Transport of the virus via

the SARS outbreak in Beijing on April 26, 2003, t_h_ere_was .ncinuid droplets released from an infected person through breath-
any control measure of travelers in most of the cities in Chin

o . : o ﬁ19, coughing, or sneezing could be the source, especially in a
'I_'he pr_(_)_bablllty of th.e |nfected__persons traveling to large Clti€90sed and not-well-ventilated environment. The droplets released
like Beijing, Shanghai, and Nanjing, efc. was expected to be sing ) the human body range from 0.5 to 2pén in diameter{1].

lar. Nevertheless, there existed significant difference in the nu he spread can happen as the outcoming droplets drift over a
ber of the people infected in these cities. Besides other factors, ?’ﬁ)rt distancégenerally up to 3 fegin air and inhaled by healthy
environmental factor could play an important role. ersons. Small droplets up to 1Q@m are highly probable of

It is weI_I kno_vvn thf"‘t three_ key factors are involve_d in th ositing throughout the respiratory tract, especially at pharynx
spread of infectious diseases: the source, the susceptible pop larynx[2], resulting in the next generation of infectors. If not

tion, and the environment, based on epidemiology. According aled, as the droplet evaporates in air and reduces to about 1-4

um in diameter, the carried virus starts to break frorBit
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where U, is the jet velocity at the mouth exit andy is the
approximated mouth radius.

A general turbulent jet model has three regiofis: Zone 1,x
<L,, R<b,, a conical region where the flow velocity is equal to
the outlet velocity|U|=U,, L, is the length of the region. The
radiusb, linearly changes witkx from R, to zero;(2) Zone 2,x
<Lg, b<R<b.+b,,, boundary layer regiofor mixing region;

(3) Zone 3,x>L,, the developed region where the transverse
velocity profiles are similar at differemtand the velocity decay is
assumed to be proportional 10! [6].

In the fully developed flow region, the axial mean velocity
] ) ) ] profiles are similar in each cross section. It has been demonstrated
Fig. 1 Schematic of the jet flow field that the Gauss function profile fits well to the experimental data
obtained in the studies of nozzle jet flows[&s8|:

@

study how the major environmental factors, e.g., the relative hu- b_e
midity, influence, the transport and the lifetime of airborne liquid

droplets as virus carriers. This will help further our understanding The centerline velocity ,, in Zone 3 is calculated based on the
of the disease transmission from the thermophysical point of vieomentum conservation along the jet as:

and provide effective environmental measures in the air condi-
tioned hospitals, offices, etc. in the future. The main objective of
the present work is to demonstrate how significantly the relative _m__-
humidity can affect the transmission of SARS in air. Uo 2e

All these diseases threaten the human life. It is worthwhile to R\?
U=U,exp —

U, 1 (2R0)_J§RO )

X ex

Physical Modeling From the experimental results by Albertson et[&], ¢ is a non-
dimensional number and takes the value of 0.114.
Of normal breath, cough, and sneeze, the outflow from the For the 2D problem, the velocity component in the plane is:
mouth or the nose may be treated as a jet flow with velocity
ranging from several meters to tens of meters per se¢bil z\2 \/ERO 7z \2
Umex;{—(—) =Ug o ex;{—(&) .

The diameter of the mouth is about several centimeters, and the |U(x,z)|=
corresponding Reynolds number is more than 30, at which An-
drade[5] confirmed that the jet became turbulent. This critical . . .
Reynolds number depends on the shape of the exit jet profilee]'g:iémeuenfSO'n;Of th;éetlggr;ilorfhg‘C%T?ezagr:z%fougvsvi't?gn
disturbance amplitude, and dimensionality. The instability mech%— L :\/sz / O’ar;g” the Oradius "ish (X):(lﬁle )ng:R
nism involving nonlinear interaction of vortex sheets in the jet x? P Inozgne 2 the velocity distribution is also ((:)1es%ribe?d b
causes the transition of laminar to turbulent flow. The turbulentjﬁ%g G:alu.ssian functi’on' y y
model is used in this study. )

The modeled system consists of the liquid droplets released

“

2

from a patient, water vapor, and the air. To simulate the droplet |U|=U0exp{—(R_b°) } b.<R<b,+ by, (5)
transport in air, the following assumptions are made: b

1. the vapor—air flow from either the mouth or the nose is
approximated as a 2D axisymmetric jet flow; whereb, is the radius of Zone 1 anlol,, of Zone 2b,, is

2. the flow is horizontal and its velocity distribution is uniform
at the exit; X

3. liquid droplets are uniformly distributed and transported by bm(x) = \/EROL_O =eX. (6)

the flow. There are no interactions among the droplets;
4. the flow field is independent of the evaporation of liquierhe poundary of Zone 2 iB,=b,+by=Ro+ex(1—2/2).

droplets; . _ Similarly, the vapor concentratiofor the relative humidity
5. the influences of the wall, ceiling, and any obstruction on thgsyripution in the jet region is obtained. It follows the Gauss
flow are neglected, distribution law but with a correction coefficienf=1.12,

6. the exit flow is assumed to immediately equilibrate with thgg c=cnexd—R/(f-b)?] in the jet region(Zone 3 and
.g., m

surrounding air, a_nd a uniform temperature of 293 K is used f%r: co ex] —(R—bQ)?(f-b.)?] in the boundary layefZone 2 [9]
the7 Stlr:reogglgt?\?earzruﬂn?i\gilty is about 70%—80% in the lung at thIn a uniform temperature field, the rela_tive humid(t?l—!) distri-

) . . . Bution obeys the same rule as the species concentration. The quan-
body temperature. It increases to unity as the jet flow temperatlﬁr@ Co is the vapor concentration at the mouth exit. The quantity
suddenly drops to the room temperature at the mouth exit. Cn is the vapor concentration at the center l{reaxis) of the jet.

Two-Dimensional Axisymmetric Turbulent Jet Model. Fig- In the jet region, the value ofy, can be obtained using the flux
ure 1 shows the jet flow into still air used to mimic breathinggonservation law as:
coughing, or sneezing of the human being. It is an axisymmetric
jet and surrounded by the outer air flow. The radial axiR isnd *
the axial coordinate ig. When investigating the droplet dynamics,
only the vertical plane is considered, e.g., ¥ae plane wherez is

the vertical coordinate. Since the flow is essentially at constant.l.he influence of the jet flow on the environmental RH value is

pressure and no obst_ruc.tlon assumed, it has constant momen%’aligible. For the area outside the jet flow region, the relative
flux in any cross section:

humidity is assumed to be,., the environmental value.

c|U|2ardr =coUomR2. @)
0

M :J pU227rdr=pU37R3, (1) Liquid Droplet Dynamics. The trajectory of a droplet is pre-
0 dicted by applying the force balance on the droplet, which is
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written in a Lagrangian reference frame in the vertical plane. Thigoplets with large radius, e.g., 1@0n, the initial diameter of the
droplet inertia is equated with the forces acting on the droplet, addoplets modeled in this study. As the droplet evaporates, the in-

could be written in the Cartesian coordinates as fluence may become significant.
d(mv,) Droplet Evaporation. The relation describing the evapora-
at = —(vy—U)Fg/|ve— U], (8) tion rate of a stagnant pure water droplet is UEES]:
dr
d(mv,) =
! :_mg_vz'Fd,Z/|Vz|r (9) r dt F(T’p)X’ (18)

dt

wherev, , v, are the horizontal and vertical velocity componentsy¥here x=p,/p, sar— 1 is the ambient vapor fractiom, (T) and
respectivelyg is the gravitational acceleration constant. The drog?,,sa{ T) the water vapor pressure in air and the vapor pressure
let is assumed to be spherical and its masmisp,,(4/37r3). under the saturation condition. For a rapid mixing model, the term
Due to evaporation, the droplet mass is a time variable. The mdgtT-P) in Eq. (18) is given by:
nitudes of the drag forceB, x and F, , are calculated from the
( R, T L2
Pw

following equations: N o
DuPy,sad T) Kk R, T?

F(T.p)= (19)

|Fd,x| = %Pa|vx_ U|zcd,sphere;77r2‘ (10)
whereD, is the diffusivity of water vapolik, the thermal conduc-
[Fa = ST ANA ?Cy,spherez ™I 2. (11) tivity of air, L the latent heatp,, the water density, an®,, the gas
o ) ) constant of water vapor. For the saturation water vapor pressure of
The drag force coefficient, sphereis calculated according #6]: 4 physiological liquid dropletp, .,(T) can be determined using
the ideal solution assumption:

24
=—+ ———+0. <2X
Cd,spherag RQ( 1+ /RQ( 0.4 0= RQ( 2 105’ (12) pv,sa(T) = pv,satw(T) XX, (20)
24 wherep, <w(T) is the saturation vapor pressure for pure water,
C - 4+~ 104 0<Re=2x10°. (13) Is the water mole fraction of the droplet:
d,spherez Rey 1+ /—ReZ & ( )
. . Y,
The relative Reynolds number for the flow around the droplet is X= —-—, (21)
defined as: VAnguy,
pado|vy—U| whereV is the volume of the droplet)s andv,, are the mole
Reg=—"2 , (14) numbers of the salt ions and the water molar volume, respectively.
Ha The droplet temperature is calculated with respect to time based
padi|V) on heat transfer through convection and evaporation:
Rezzﬁ, (15)
fe T AT.—T+ oMy 22)
. . . A . _ m = ™ — L
wherep, is the air densityu, the air viscosity. The characteristic Coa dt dt

length takes the value of the diameter of the droplet, alg., ] B )

=2r. whereC,, 4 is the droplet specific healt, the heat transfer coeffi-
When the partide size becomes Comparab|e to the gas m@gpﬂt,Tw the air temperature andthe surface area of the droplet.

free path, the Cunningham correction should be applied to tﬂ_é]e heat transfer coefficieffitis evaluated using the correlation

Stokes drag force. Under the normal atmosphere pressure &dRanz and Marshalll4]:

temperature, the gas mean free path is Qu&¥. Comparisons on hd

the velocities of particles of different sizes under various force L 12 5 .4/3

conditions can be found iplQ]. It is shown that the Brownian Nu= Ka =2+06 Ré P, (23)

forces become important for particles of 0.1-@& diameters.

Thus for most droplets released from the human body, the Cumhere, the Reynolds number is based on the particle diameter and

ningham correction and Brownian forces can be neglected. Tt relative velocity as:

other forces contributing to the balance on the droplet such as the

added mass force, the Basset history force and the pressure gra- pav|vy— U2+ |v,%(2r)
dients are also neglected because of the large water/air droplet Rey= - (24)
density ratio[ 11]. Ha

The position of the droplet,,S,) is calculated from: The Prandtl number of the air is defined asB, 44 /k, .

When the relative Reynolds number is large, the flow effect

d_SX = vy (16) needs to be taken into consideration. The correlation used for the
dt X correction of the relative velocity influence on the evaporation is
ds, [14]:

ot v (17) cfm=1+0.3R42SdA, (25)

Due to evaporation, the droplet radius decreases in the falliggere the Schmidt number Squ,/(p,D,). Considering the flow
process, and the dynamics of the droplet is coupled with its Ma&Fect, the right-hand side of EGL8) is multiplied by the factor of

reduction. Turbulent dispersion model is not implemented in them The modified evaporation model can then be rewritten as:
present jet flow model due to the lack of the velocity fluctuation

details. Berlemont et al.12] claimed that the influence of the
turbulence or the velocity fluctuations on the mean droplet diam- F(T,p)=
eter and trajectories appeared to be very small, especially of the

-1
cfm. (26)

( R, T L2
Pw +
DyPy sal T) kR, T?
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Fig. 2 Vertical velocity profile of the droplet in test case 1: ri

Fig. 3 Horizontal velocity profile of the droplet in test case 2:

=25 pm, V;=0m/s, without evaporation r;=50 um, RH=0.6, V,=50 m/s, with evaporation

For coughing and sneezing, it is necessary to apply this correction o o ) )
as shown in the next section. To solve the equations, the init2gcessary to justify whether the rapid mixing model is appropri-

conditions are given as: ate. The influence of the diffusion resistance on evaporation can
be examined using the liquid Peclet number
|VX‘I:O:Vi ) (27)
dm/dt
[V.li-0=0, (28) P& 27D dD,pw
T[i=0=310 K, (29) [16], wherednvdt is the mass change due to evaporatidg,is
Mlieo=r, (30) the droplet diamete),, is the diffusion coefficient ang,, the
- v water density. As Pe0, the diffusion process is much faster than
S,li—0=0, (31) the evaporation. The concentration gradient in the droplet is neg-
i ligible, which is the rapid mixing case.
S/|t=0o=ManHeight, (32) " After simplification, the expression of the Peclet number Pe
ManHeight takes the value of 1.7 m in all the calculations. ~ =r/D,dr/dt. The lifetime of the droplet is the key parameter. In

this study, the evaporation lasts for about several seconds of small
droplets(radius around 10—2@m) and 10 s of droplets with 50
wm radius. The Pe number is on the order of 40Thus, the
Model Validation. Equations(8), (9), (16)—(18), and(22) are rapid mixing model can be used to describe the evaporation
solved using the fourth order Runge-Kutta methdd]. The process.
mathematical model and the solution procedure are validated usg
ing the following two cases without any ambient floyt) free
falling of a droplet without evaporation. The radius of the dropl
is assumed to be small enough and the traditional Stokes dr[

force coeﬁ|0|ent2|£dvsphere— 24/Rg. The v;e locity is expressed 3S:Calculations of the trajectory are performed until the droplet ra-
|Vz(t)|:__299vri/9“a[1_eXp(__9Ma/2F’vrit)]- The result is s is less than a half micron. In normal breath, the airflow
shown in Fig. 2;(2) propagation of a droplet in the horizontaliyrough the nose and trachea is about several meters per second
direction considering evaporation only. When the graY'ta“O”?iA]. The flow is approximated by a jet flow of 3 cm radius. Since
force is considered, an analytical solution can be obtained frofe maximum relative Reynolds number for normal breath is less
the horizontal force balance as follows: than 0.3, and if the initial size and velocity of the droplet are
=15um andV;=5 m/s, respectively, then the steady state evapo-
X S , (33) ration model can be used with good approximation. Trajectories of
dt 2 pr? 2 p [r?+2tF(T,p)x] the droplets with initial radius of 1@m and the jet flow velocities
1, 2.5, and 5 m/s are shown in Fig. 4.
From the results, one can find that both the falling and horizon-
flying distances increase with the relative humidity. The falling
tance is less than 2 cm of the droplets withg i radius, and
5 cm of those with 15um (results not shown Droplets of this
I ol4F (T,P) xpy size can suspend in air after evaporation and follow the Brownian
(34) motion, which is temperature dependent. While carrying virus,
these droplets can be dangerous since the probability of them
Being inhaled by people is high. As the initial jet flow velocity
increases, droplets can travel several meters in the horizontal di-
rection under the same relative humidity condition. The evapora-
Justification of the Rapid Mixing Model. The rapid mixing tion time is mostly within a couple of seconds mainly depending
model is used in this study, assuming the evaporation of droplets the initial velocity and the relative humidity.
with uniform property and concentration. The concentration gra- The relationship between the droplet size, and its falling dis-
dient may exist within the droplet due to rapid evaporation. It ince and relative humidity is shown in Fig. 5. The gravity effect

Results and Discussion

reathing. In this part of the study, ideal solution droplets are
sed to mimic the virus carriers from the human being via breath-

(#1 . An ideal solution obeys the Raoult’s law. The salt concentra-

in droplets is assumed to be 0.9% as the physiological value.

dvy 2 Vitka 9 VxHa

where the droplet radius is calculated from the evaporation mod)écl
with the constant temperature assumption of the droplet (tal
=293K). The exact solution is found by solving the Ordi”a%is
differential equations as:

2
I

r2+2F(T,p)ty

Shown in Figs. 2 and 3, the numerical simulations give almo
identical results to those from the analytical solutions.

IVx(D[=V;
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Fig. 4 Trajectories of the droplets with initial radius of 10 pm Time (S)

and the jet flow rates of 1.0, 2.5, and 5.0 m /s under different

relative humidity conditions  (RH) Fig. 6 Reynolds number of droplets with different initial sizes

and velocity as they travel in air under the relative humidity
. o ) . condition RH =0.8
is almost negligible when the RH is less than 60% since the drop-

lets evaporate rapidly in air. The effect becomes much more sig-
nificant as the RH increases to 80%. The longer falling distance in

the vertical direction helps decrease the probability of the virus tgoing liquid droplets are much larger and at much higher initial

. . o ! u
being inhaled by a person of similar height nearby. If such a locities. In sneezing, millions of tiny droplets of water and mu-

person is walking by, and the air column inhaled is assumed to é? L
1 cm diameter, the possible reduction in the number of drople s are expelled at up to 40 m per secfhll. The initial droplet

; : : ; ius is in the range of 10—-1Q@m, and it decreases rapidly in
inhaled by the person at the distance of 1.5 m is estimated un ? . ! .
different relative humidity conditions, as shown in Table 1. g% because of evaporation. Due to the lack of the detailed statis-

The results show that the relative humidity can signh‘icantlt'cal data, velocities of 10-50 m/s and radius of 20—100 are

affect the inhalation of the droplets, e.g., the SARS carriers, in aﬁé?ndg'gir'soﬂ;ﬁ%gogfg‘g:gﬁ%Of liquid droplets from the human

It suggests that higher relative humiditground 80%in Shang- To examine the co-current jet flow assumption, the relative

Eilc?]ulre'rslg égkllsatr; gn'\sﬂrﬁ?'s’;g#lﬁ] ?r?ec;r:gamlttﬁoll(ﬁg gaelcrt]%rtsedfc: aynolds numbers associated with different initial droplet sizes
the solution of the droplets is assumed to be 0.9% NaCl as tﬁ% a??hdatv ‘tahlzc(lztgerfeg{i)oﬁrgf Ctﬁg:lél\?;e% rgrt]ig nglr\wfn[ndiel.j?s ':('293) % nlctj IS
physiological solution in the above simulation. Similar result 5)] is necessary in these cases sFi)nce the Reynolas number and
have also been obtained using the intracellular fluid composmot  value ofcfm are both much larger than 1. Figure 7 shows the
trajectories of droplets with initial radius of 20m. The trends are
similar to those presented in Fig. 4 while the relative humidity has

Coughing or Sneezing. When people cough or sneeze, the

1.704+ RH =10 % much greater effect on the final distance traveled in both direc-
o° tions. Of large droplets, the falling distance is almost the same
c ---RH=20% which is independent of the initial jet velocity. The relationship of
3 1.700+ RH=40% the droplet size, the falling distance, and the relative humidity is
c . RH=60% shown in Fig. 8. The influence of the relative humidity on the final
2 e ———-RH = 80 % falling distance is much greater than that of the initial velocity. As
5 LN - 0 the initial droplet size increases, this influence becomes greater.
n? N TT—— Figure 9 shows the trajectories of a droplet with initial radipys
= 1692 N =50um and velocity of 50 m/s under various relative humidity
o AN
z
> 1.6884 St~ =
-5 ' ' -6 ) ' -6 ) ' -6 ' ' -6 ) ’ b ‘
1.0x10° 80x10° 60x10° 40x10° 20x10° 00 £ \\i\ —RH=10%
Radius (m) N PRS2 . ---RH=20%
S 1624 Yo N RH=40%
Fig. 5 Variation of the droplet radius versus the falling dis- % % '~\ N RH=60%
tance under different relative humidity conditions (RH) when o i Y . L. = o
the initial jet flow rate is 2.5 m /s o Lo VN \\ RH =80 %
o] . ;
) . - . O A . \Vi=50m/s
Table 1 Effect of the relative humidity ~ (RH) and initial velocity £ 1544 = \ \\/ = N
on the number of droplets inhaled by a healthy person of @ Vi=10ms . \{' 20ms S
the same height at the distance of 1.5 m from the infected > : -
individual 1.50 T T T T T T T T T
0 2 4 6 8 10 12 14 16 18
Initial\Velocity (m/s)\RH 20% 40% 60% 80% Horizontal Position X(m)
5.0 49% 45% 30% 0% _ . _ o ,
25 33% 32% 19% 0% Fig. 7 Trajectories of the droplet with initial radius of 20 pm
1.0 0% 0% 0% 0% and the jet flow rates of 10, 20, and 50 m /s under different rela-

tive humidity conditions  (RH)
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Fig. 8 Variation of the droplet radius versus the falling dis-
tance under different relative humidity conditions (RH) when  gig 10 variation of the droplet radius versus the falling dis-
the jet flow is 20 m /s tance under different relative humidity conditions (RH) when

the jet flow is 50 m /s

conditions. Under the conditions of RHI0% to RH=80%, the Conclusions
curves become vertical at the end because the droplets have falleA two-dimensional model is built to predict the transmission of
out of the jet flow region. The droplet lands on the ground befofghysiological liquid droplets in air. Normal breathing, coughing or
it becomes tiny enough to suspend in air, as shown in Fig. 10. Theeezing have been simulated using turbulent jet flows at different
likelihood of these droplets to be inhaled by other people nearbyitial velocities. With the evaporation model accounting for the
is rare. dynamics of an isolated droplet in air, the influence of the relative
In comparison, the transmission of the droplet is recalculatégimidity on the transmission distance and time is studied.
without considering the influence of the temperature change dueSmall dropletg§about 5-2Qum in radiug rapidly evaporate and
to evaporation(i.e., T=T,.=293K). The falling distance is the gravity effect is minimum. The contained viruses, if there are
shorter. In the case of breathing, the final falling distance is 11e#y, would then either suspend in air or attach to solid surfaces.
and 7% less under the conditions of the R{1 and 0.8, respec- Under the high relative humidity condition, the evaporation rate
tively. In the case of coughing, the difference increases to abdeduces which allows for a longer falling distance, especially of
20% and 10% less under RH).1 and 0.8, respectively, while it is large droplets, which may help decrease the probability of the
30% less under the RH0.1 in the case of sneezing. These resultgrus inhalation by other human beings in the vicinity. On the
indicate that it is necessary to take the temperature change iatber hand, the longer transmission distance can also increase the
account in the transmission model, especially when the dropfassibility of virus attachment to the surrounding surfaces and
size is large and the relative humidity is low. In the cases studidtius decrease their suspension time in air. Large drojtef®
the temperature reduces to about 285 K under the=BH, while um in radiug land on the ground quickly under the high relative
it almost keeps at the same value under the=Rt8. The influ- humidity (>40%) condition, while in dry air the droplets rapidly
ence of the temperature change due to evaporation on the droglaporate and suspend, which is more dangerous if containing
transmission is more obvious in the environment with lower RMiruses.
values, since significant heat transfer takes place during the rapid=rom the numerical results aforementioned, high relative hu-
evaporation process. midity may help reduce the spread of viruses carried by liquid
droplets in air. The steady jet flow assumption is used in the
present work, and the horizontal transmission distance may be
overestimated. In practice, deceleration of the jet flow can affect
the transmission of droplets in air, especially in the horizontal
direction. Nevertheless, the influence of the relative humidity is

1.8

S e S —RH=10% expected to be similar. In subsequent study, it is desirable to in-
’ e ---RH=20% vestigate the effect of the relative humidity on the viability of
1.4+ RH = 40 % virus and the susceptibility of the human being, both playing im-
124 RH = 60 % portant roles in the SARS transmission.
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Fig. 9 Trajectories of the droplet with initial radius of 50 um  Fax, Faz drag forces, N )
and the jet flow rate of 50 m /s under different relative humidity ns = mole number of the salt ions
conditions (RH) water vapor pressure in air, Pa
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pu,sa(T) =

pu,satw(T) =
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