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TRANSPORT OF GASES IN A DRY WHEAT GRAIN

Bogdan Adamczyk, Bogustawa Aramowicz, Krystyna Golaszewska,
Tadeusz Olech

The examinations of gas transport in grain are difficult because of
experimentation and complexity due to a variety of processes involved.

The following experiment was carried out to estimate gas diffusicn
velocity in a single wheat grain: A tube of the interferometer was filled
up with gas and next closed up with metal rings, with single wheat
grains closely put inside (Fig. 1). Figure 2 presents a decrease in the
concentration of the gases examined He and Ne in the tube of the inter-
ferometer. The above decrease indicates a slow rate of the diffusion of
the gases through single grains.
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Fig. 1. The apparatus for measurement of gaseous diffusion through a single grain:
1 — tube of the .interferometer with the gas examined, 2 — grain, 3 — sealing
material

Next, measurements were made of the effective parameters of the
gas exchange in the grains under the conditions similar to those of
storing, i.e. in a self-made layer. The saturation and desaturation pro-
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Fig. 2. Concentration decrease of He and
e Ne in the measurement apparatus
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cesses of grain were called the cycle of gaseous exchange effected by
the apparatus,’as shown in Fig. 3. 4 ,
The examined gas was introduced by a pump 4 from the container 8
into the cylinder 1 filled with dry wheat grains 2 of  the Grana variety.
The saturation process took place at a time closely defined i.e. satura-
tion time. Next a current of thermostatic and dry air was introduced
into the apparatus. By flowing through the cylinder, filled with satura-
ted grain, the air absorbed the gas relased from the grain. Gas concen-

tration variations in the air current were recorded by the interferome-
+
ter 3.

Figure 4 presents a resistance-capacity model for gas exchange in
grains. Capacities C;’ (i = 1, ..., m) show gaseous capacities of the basic
cells among the grains. Resistances R, give gaseous resistance between

Fig. 3. The apparatus for measurement of
the gas exchange parameters in grain: 1 —
cylinder with grain, 2 — wheat grain, 3 —
interferometer, 4 — a pump for constant
flow of the studied gas (or air) through the
apparatus, 5 — rotameter, 6 — coOntainer
stabilizing gas flow, 7 — gas blotters, 8§ —
contawner with the examined gas, 9 — ther-
mostat, 10 — inlet valve
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Fig. 4. Resistance-capacity model for ‘measurement . o We e
of gaseous exchange in grains put in a layer L §
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the cells. Capacities C; (j =1, .., n) indicate gaseous capacities of the
basic cells of a single grain and resistances R; — gaseous resistances

between the cells (R; < R;). Resistances Rj; and capacities C; put in line
RC are the model of a single grain.

Figure 5 shows a decrease in He concentration in a current of air
flowing with velocity v = 0.5 1/min through a wheat layer saturated
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Fig. 5. Concentration decrease of He in  Fig. 6. Concentration decrease of CO,
a current of air through a grain layer, in a current of air through a grain
after different saturation time layer, after different saturation time
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with He gas for 0.25, 1, 6, 12, 18 hrs. Figure 6 shows the respective re-
sults obtained for CO.,.

Table gives the values of the effective coefficients velocity of gaseous
exchange o for He and CO, at different saturation times.

Table 1 .

The values of the effective coefficients of velocity of
gaseous exchange « for He and CO, at different saturation

time
Saturation time He Saturation time CO;
£, [h] - 10°[s1] £, [h] a - 10°[s~]
0.25 45.0 0.25 8.1
1 7.5 1 4.0
6 4.9 3 2.9
12 3.3 12 1.9
16 3.3 18 1.9

Figure 7 shows the volumes of He and CO, relased by 1 kg of Grana
grains depending on saturation time.

. .

Fig. 7. A relationship of the gas volume to
saturation time (by gas volume is meant that
which the grain can release in a single cycle
tlh] of the gaseous exchange)
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A comparison of the velocity coefficient values of the gaseous ex-
change for He and CO, and that of the volume values for He and COs,
received and released in an exchange cy¢le, permit a conclusion that the
sorption process prevails over diffusion process. '
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DYFUZJA GAZOW DO WNETRZA ZIARNA PSZENICY

Streszczenie

W pracy autorzy starali sie okre$lié dwa podstawowe parametry dyfuzji gazéw
do wnetrza ziarna: pojemno$é gazowsa ziarna i jego opér gazowy. W wymianie ga-
zowej w takim oérodku porowatym, jak ziarno uczestniczy¢ moga procesy dyfuzji,
adsorpcji, rozpuszczania i inne. Ze wzgledow utylitarnych i metodycznych autorzy
traktuja wymiane gazowsa jako proces dyfuzji efektywnej. W zwigzku z tym opra-
cowany zostal prosty model elektryczny (pojemnosciowo-oporowy) transportu gazu
do wnetrza i z wnetrzna ziarna. Nastepnie opracowana i wykonana zostala apara-
tura, przy uzyciu ktérej badano te procesy. Jako detektora okre§lajgcego zmiany
koncentracji gazu w komorze zawierajacej ziarno uzyto interferometru. Pierwsze
pomiary wykonano dla suchych ziarn pszenicy Grana. Do pomiaréw uzywano okolo
2 kg ziarna, badano transport helu i dwutlenku wegla. Niezaleznie od tego wyko-
nany zostal eksperyment okreélajacy predkosé dyfuzji helu i neonu przez pojedyn-
cze ziarno.

B. Aodamvux, B. Apamosuu, K. I'oaawescxa, T. Oaex

ANDPDY3UA T'ABOB BHYTPH 3EPHA IIIIEHMUIIBI

Pe3zwome

B macroameitr pabore aBTOPBI CTapauiCh ONPENEIMTh JBa OCHOBHBIX ITapaMe-
TPa aucddy3ny ra3oB BHYTPb 3€pHA: ra30BYI0 €MKOCTb 3€PHA M €ro Ira3oBOe COMpPO-
THUBJIEeHMe. B Takoli TIOpUCTOM cpene, KaK 3€pPHO, B ra3oobMeHe MOryT y4YacTBOBAaTh
npoueccel auddy3nm, agcopdiym, pacTBOpeHMsa M ApP. IIo MpakTHMYeCKMM M METORM-
YECKMM COODpazkeHMAM aBTOPbI PAacCMaTPMBAIOT Ia3000MeH Kak mpoiiecc 3¢pdeKTuB-
HOM 1mucby3mm. B cBaA3M X 9TuM Oblia paspaboraHa IpocTas SJeKTpuyecKasd (eM-
KOCTHO-PE3MCTMBHAA) MOMAEJb TPaHCIOPTa ra3da BHYTPb M M3HYTPM 3epHa. 3areM ObI-
Jla CKOHCTPYMPOBaHa ammapaTrypa, TIpy IIOMOLIM KOTOPOM MCCIeROBAaJVMCh STU IIPO-
neccpl. JIleTeKTOpoM [AJIA OIpefeeHMA M3MEHEHMA KOHIeHTpalMyM ra3oB B KaMmepe
C 3epHOM ABAAJICA MHTepdepomerp. IlepBble M3MepeHMUs ObLIM TIPOBENEHBLI IS Cy-
XuX 3epen mueHunbl I'pana (2 kr). MccaepoBany TPaHCHOPT TeNMs M YTJIEKMCIOTO
raza. Kpome Toro OblJ MpOBeJEH FKCIEPUMEHT, ONPENEeJAILI CKOPOCTh AmMddy3un

Teua ym HeoHa CKBO3b €AMHIYHOE 3€pPHO.
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