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ATeS0waAtIrMcontentLofCi^b?a 
DEVISED BY V. A. ZAITSEV METIIOD 

by 

L. Z. Prokh 

a trap device for taking samples of the liauid 
water content of fog by a method originated by v.^ A 

SHeñt'if' Uned ln «he Ukrainian Hydrometeorological 

wi'h d,ecHbeSdear itUte (UkrN,OM1>- is herc- 

The Zaitaev method of determining the liquid-water content ,,r 

fog [1] involve» drawing a known quantity of fog into a »lit trap, whore 

the droplet- are precipitated by inertia onto filter paper, forming 

spot. The size of the spot characterizes the liquid-water content „r 

the fog. A hand-held device for measuring the liquid-water content 

(RIV). based on this principle, is used for met arements on the grout,, 

and from balloons. Its operation under working conditions ,B mcom-on 

lent, however, owing to the considerable physical effort which mus, he 

expended. The observer must operate f,e pump 35 times in 2 min to 

draw approximately 100 liters of fog through the air inlet, which has a 

diameter of 3. 4 mm. In addition, the irregular intake of the air into 

the apparatus introduces additional distortions into the measurement re 
suits. 

The various accessories for the Zaitsev sample collector »hi 

are described below were developed and tested under field conditions 
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simplify the work of ihe observer and bring the sample collection into 
line with the required frequency. 

1. The hand-operated pump of the RIV was replaced by an as¬ 

pirator with a motor powered by a 12V storage battery. The aspirator 

permitted 100 liters of air/min to be drawn into the apparatus. The 

sample collection period was increxsed to 2-3 min for a fog with a 

low liquid-water content. The tape inside tne RIV was advanced man¬ 
ually between samples. 

An RIV with an electric aspirator of the above type was tested 

on an expedition to the steppe zone of the Ukraine in December 1962. 

The device was mounted aboard the gondola of a balloon. The use of 

such an accessory allowed samples of the liquid-water content of fog 

and low clouds to be collected more frequently without distracting the 

observer from carrying out other measurements. 

The results of these measurements indicate a large variation 

in liquid-water content in fog from one sample to the next and an aver¬ 
age increase with height (Table 1). 

2. A neiv model of the RIV, incorporating remote control of 

the electric motor of the aspirator as well as remote control of the 

tape-feeding mechanism inside the RIV, was constructed in order to 

make the collector more automatic. The device is equipped with a 

relay; when a switch is closed, the relay switches on the pump motor 

for the necessary period of time, then disconnects it and switches on 

the tape-feeding mechanism, rotating a reel of tape through one half- 

turn. The switch is connected to the relay by a 100 meter cable, al¬ 

lowing remote collection of liquid-water content samples (for example, 
by using a balloon-borne RIV equipped with a relay). 
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TaMe 1 

Results of measurements of the liquid-water content of fog and low 
clouds, using a balloon-borne Zaitsev RIV with motor-driven aspi¬ 

rator: 1 December 1962, at Zhovtnevoe (Dnepropetrovsk Region) 

Moscow (Height,1 
time ¡meters 

2.39 , y.' ! 
2.4H 100 
2,.% ' l.V) I 
"».O? I 200 i 
3. lb I I 
3.25 ; ;;oo i 
3.37 1 .150 
3.12 500 i 
3.50 , 500 . 
4.00 ! 1'K) 

Î I 

Wind 
speed, 
m/sec 

o.i 

o.: 
0.4 
0.« 
3.4 
4.5 
4 0 
4 0 
5.0 
5.0 
5,.2 
4.0 

Weather 

i 

Liquid - 
Í water 
content, 

L g/m3 

Temper 
ature 

I °C 

• Fog 

i * 

Upper fog boundary 
¡Rain from St 

¡Fog 

0.03 
0.01 
0.12 
0.16 
0.00 
0 05 
0.10 
0.2» 

0.10 
0.31 
0.01 
0.1! 

3.6 
3.5 
3.0 
3.0 
3 0 
2.6 
2.2 
1 ,H 
1.2 
0.6 
0.8 
2.3 

A device of this kind was tested at a height of 2 meters. Sam¬ 

ples were collected by remote control every 3 min, in series lasting 

30 to 60 min each. Figure 1 shows the results of data from one series 

of ground measurements of the liquid-water content of an advection- 

radiatxon fog; 185 samples, collected at an increased frequency on 17 

January 1962 in Zhovtnevoe in the Dnepropetrovsk Region, are listed. 

In Figure 1, the x-axis represents the liquid-water content in g/m* on 

a logarithmic scale, while the y-axis shows the time in days. In 50% 

of the measurements in this series, the liquid-water content fell within 

the limits 0. 06 to 0. 20 g/m* , exceeding 0. 50 g/m* in only 9. 3% of the 

cases. The remaining samples showed a liquid-water content of 0 21 
J * * 

to 0. 49 g/m . It is clear from Figure 1 that the liquid-water content 

was higher at night than in the day. In individual cases, however, the 

deviations of the liquid-water content from the mean, as indicated by 

several consecutive samples, were significant. This emphasizes the 
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:rr *Tgine ,he ,“iuirt‘water con,em °v-a "-ber 
O samples, collected a, sumcten.lv freien, intervals: this is possi- 
ble only with an automatic device. 

coll. ,,3' T, *'lt0matiC ‘nstrument Was bui1' ln ^ <° make the 

Ple.1, , qU‘d'"ater COnten, samplp8 bv method com- 
P .ely automatic. Engineer V. P. Nekbaenko participated in its de- 

ve opment. The device consists of the f„i,„wing fming8, 8howI, lM 

1 

a) Suction apparatus: intake slit 1 and tube 2. i.adtng 
bralets vacuum cleaner. 

to an 

»> Tape-feeding mechanism: Warren motor ,. driwng reel 4 
which takes up the used tarn» of ' P tne used tape of fUter paper, and idling reel 6, contain¬ 
ing a supply of clean paper tape THp tan / ♦ u 

P P • The tape (not shown in the sketch) 
travels beneath intake slit 1 through frame 5. 

bv red C> Pr°erammtaS apparatus: Warren motor 7 connected 
y educing gear 9 to contact drum 8. Contact system 10. sliding along 

urface of drum 8. is arranged so tita, the tape-feed system and the 

suction motor (vacuum cleaner, are switched on alternately. The length 

of Upe feeding, time interval between successive activation, of the as- 

—■f and ‘he COl,ec‘ion ‘‘"'s ‘“T each sample are regulate,! bv the 
length of contact tapes 11 and 12 on the rim of the contact drum. ' 

The most advantageous feature of the operation of the device is 

tite eonection of samples at 3 4 min intervals, with the spindle of reel 

the tape-feeding mechanism rotating one half-turn for e eh meas¬ 

urement. The duration of the collection of each sample is de, rmined 
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Figure z. Diagram of automatic device used by the 

ÍtítutÍXrN?ovne!e0r0l0glCl1 Sclentiilc Research In- 
of th. UL™™" t0r remote control measurement 
of the liquid-water content in fog by the Zaitaev method. 

by the necessity to average the liquid-water content for a volume of 

more than 100 to 200 liters. With a highly efficient suction apparatus, 

J 

» 
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the samples can be collected continuously instead of individually. In 

this case, a continuous trace, whose width corresponds to the liquid- 

water content, will be left on the filter paper tape. The device is her¬ 

metically sealed, and the intake slit has the same parameters as in 

the RIV. This ensures a sufficiently complete entrapment of drops 

even in a lateral wind of up to 4 m/sec. For operation at below 0°C 

air temperatures, an electric coil to heat the samples is mounted be¬ 
low frame 5. 

A test of this device showed that the continuous variation of the 

liquid-water content with time causes the individual samples collected 

at intervals of several minutes to differ by a magnitude of more than 10 

times. Therefore, the fog samples must be collected as frequently as 

possible frem large volumes of air in order to obtain the characteristics 

of the variation of the liquid-water content with time. The Zaitsev method 

is completely suitable for this purpose, when the collector is fitted with 

an automatic aspiration device of the type described in this paper. 
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