
Effect of Temperature and Initial Sample Dimensions on the Convective Drying Behavior of Parallelepiped Cassava Samples.
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ABSTRACT 

	The objective of this study is to examine the behavior of cassava during convective drying, taking into account the external temperature and changing the dimensions of the parallelepiped-shaped samples. The following temperatures were used: 40°C, 50°C, 60°C and 70°C. The conclusions indicate that the drying process is faster at higher temperatures. To illustrate, the drying time of a parallelepiped with dimensions 2cmx1.5cmx1cm is 620 minutes at 40°C, 540 minutes at 50°C, 520 minutes at 60°C and 460 minutes at 70°C. For parallelepipeds measuring 2cmx1.5cmx1.5cm, the drying times are increased: 640min, 600min, 540min and 480min. This mainly concerns the larger ones, especially at higher temperatures. At a temperature of 40°C, the impact of size is less obvious, however at higher temperatures (50°C, 60°C, 70°C), the importance of sample size is more felt. For example, at a temperature of 70°C, parallelepipeds with dimensions 2cmx1.5cmx1cm, 2cmx1.5cmx1.5cm and 2cmx1.5cmx2cm dry out in 440 minutes, 460 minutes and 500 minutes respectively.
In conclusion, higher temperatures promote drying, up to a drying time difference of 100 min for the same sample shape between 50°C and 60°C. Small pieces of cassava tend to dry faster than large ones, especially at higher temperatures.
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1. INTRODUCTION 

Drying represents an option to consider for agricultural processing, as desired by developing countries to achieve food self-sufficiency [1]. To be successful, it is essential to perfectly master the transfer processes that control drying [2-4]. In the drying of agri-food products, several parameters must be taken into account. We can cite external parameters such as the temperature of the drying air as shown [6] for thin layers of figs, [7] for bunches or [8] for eggplants. There are also parameters related to the sample to be dried. [9] for the variety of onion, [10] for the maturity of okra, [11] and [12] for the initial size. Pretreatments are also taken into account [13,14] These last parameters are multiple, due to the complexity of the material that constitutes the agri-food product [15] and [16]. It goes without saying that its state of maturity [11], its size [17], its shape [18], etc. constitute important parameters in the evaluation of convective drying of agri-food products.
Many studies have shown that drying curves evolve according to the above-mentioned parameters. We can list, on potatoes [1], on bananas [19], on figs [6] on different products (celery, onion, garlic, tomato, corn, etc.) [3].
On tomatoes [5] and on garlic (2 to 4 mm thick) [4], the drying time decreases when the thickness decreases while the drying rate increases, allowing thus to preserve the quality of food product.
In this work, we aim to understand the behavior of cassava samples when subjected to convective drying. The external influence of temperature is taken into account. Regarding the intrinsic parameters, we maintain a fixed parallel shape, while modifying the dimensions.
2. material and methods 
2.1 Sample processing  
Cassava is purchased from a local market in Bobo-Dioulasso, Burkina Faso. It is transferred to the LaMHE laboratory. It is peeled and then cut into a parallelepiped shape with a stainless steel knife. We measure the edges with a digital micrometer (MITUTOYO, Japan, accuracy 2.10 -5 m), as shown in Figure 1.
Convective drying of cassava was carried out in an oven. The temperature was set to the drying temperature. Once thermal equilibrium was reached, the samples were introduced into the oven chamber. We minimized the measurement time so as not to disturb the thermal equilibrium already established in the product. For some samples, we measured the length of the marked sections during drying. 
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Fig.1 : Cassava:
a) freshly harvested tubers,
b) cut-out parallelepiped shapes
2.2 Data processing  
2.2.1 water content 
Since drying of food products involves the loss of its water, it is essential to be able to monitor the evolution of its water content during the drying process. A given product contains water whose initial content or the initial water content of the product is the quotient of the total mass of water contained in the freshly cut product , divided by the mass of solid matter according to Eq.1.

where m 0 is the initial mass of the sample and ms is the dry mass of the sample.
However, monitoring the temporal evolution of the water loss of the product during its drying acquires knowledge, at each instant of its water content. The curves of the water contents as a function of the drying time were plotted from the experimental data. From the mass of the sample at instant t, we deduce the water content according to Eq.2:

where m(t) is the mass of the sample at time t of drying.
2.2.2 drying rate 
Drying, estimated in terms of drying rate, gives a good perception of drying.
The drying rate is expressed as the mass of water extracted from the solid per unit of time and per unit of surface exposed to the drying air according to the following relationship (Perré et al., 2007, Dissa et al., 2008)(Eq3):

where is the drying rate, the mass of the solid skeleton, the initial exchange surface, and the water content on a dry basis.
: the mass of water evaporated per unit of time given by Eq4 :

Or :
the dry mass of the product.
 : the drying rate (Kg e. Kg ms -1 .s -1 ) given by Eq5:

And :
: water content of the product (Kg e. Kg ms -1 .s -1 ) ;
: drying time step (s).
3. results and discussion
3.1 Influence of temperature on cassava parallelepiped samples convective drying
In a study on cassava parallelepiped shape convective drying, we modified the drying air temperatures in order to observe the influence of temperature on cassava behavior during its convective drying process.
The temperatures of 40°C, 50°C, 60°C and 70°C were used. It is obvious that with the parallelepiped-shaped samples of 2cmx1.5cmx1cm (figure 2.a), an increase in temperature leads to an acceleration of drying. A similar trend is also noted for the samples of dimensions 2cmx1.5cmx1.5cm (figure 2 b)). Note, however, that the drying temperature of 50°C seems to be more effective than that at 60°C. This can be explained by the complexity of organic products. Indeed, ouoba et al [20] showed that the organic product, in the context of okra, behaves differently, depending on the cutting area. Also, the origin of the sample, which is not necessarily cut from the same cassava root, can influence the result. These remarks should be taken into account when evaluating the drying of agri-food products.
For the 2cmx1.5cmx1cm parallelepiped samples, these samples take 620min, 540min, 520min and 460min, respectively at temperatures of 40°C, 50°C, 60°C and 70°C to reach their end of drying, at the zero level in the humic base, as indicated in Figure 2, a).
In Figure 2 b), for the 2cmx1.5cmx1.5cm parallelepiped samples, these samples take 640min, 600min, 540min and 480min, respectively at temperatures of 40°C, 50°C, 60°C and 70°C to reach their end of drying, at the zero level in the humic base, as indicated in Figure 2.
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Fig. 2 : Influence of temperature on the drying of parallelepiped cassava samples:
[bookmark: _Hlk192661463][bookmark: _Hlk192662150]a) parallelepiped 2cmx1.5cmx1cm ,
[bookmark: _Hlk192661667]b) parallelepiped 2cmx1.5cmx1.5cm
3.2 Influence of temperature on drying rates
Figure 3 shows the graphs of drying speed variation over time, for parallelepiped-shaped samples of cassava, exposed to temperatures of 40°C, 50°C, 60°C and 70°C. All these curves have a shape, which begins without initial speed, undergoing a jump in value to reach a maximum before starting to decrease. Note that contrary to the general shape presented by some authors [20], we did not observe a plateau near the maximum. This observation could be linked to the small size of the samples. Indeed, from the first moments, all the water contained in the material is active and ready to be evaporated for small samples, unlike samples of large dimensions.
After this peak, the curves decrease globally towards a zero asymptote which marks the end of drying. An important observation is the irregularity of the curves. Drying can accelerate at times, or slow down. We attribute this irregularity to the fact of the removal of the samples for mass gain, which slows down the transfers, and its reintroduction into the oven which accelerates the transfers. This phenomenon can also be due to the structure of the material as observed by ouoba [20] and [21] for cassava, which bursts, i.e. small cracks, ensuring the accelerated evacuation of the water trapped in the internal solid matrix.
For the 2cmx1.5cmx1.5cm parallelepiped samples, the standardized drying rate reaches a peak of 0.0024; 0.0057; 0.0064 and 0.0097 respectively for the temperatures of 40°C, 50°C, 60°C and 70°C. It can be deduced that the higher temperatures accelerate the drying more. This confirms the results on the drying kinetics of the previous paragraph.


Fig. 3 : Influence of temperature on drying rate                         
3.4 Influence of size
For the four different temperatures, namely 40°C, 50°C, 60°C and 70°C, we used a form parallelepiped of different sizes, namely 2cmx1.5cmx1cm, 2cmx1.5cmx1.5cm and 2cmx1.5cmx2cm. The results are recorded in Figure 4. All comparisons of the curves at the same temperature indicate that the small samples dry faster than the large samples. It should be noted that for the low temperature of 40°C, the influence of the size is not very perceptible. Indeed, Figure 4.a, indicates that the parallelepiped samples of dimensions 2cmx1.5cmx1cm, 2cmx1.5cmx1.5cm and 2cmx1.5cmx2cm, at the temperature of 40°C have drying curves almost merged. Their drying time is around 640min.

As the temperature increases, as shown in Figure 4.b (50°C), Figure 4.c (60°C) and Figure 4.d (70°C), size is taken into account in assessing the drying of parallelepiped cassava samples.
For example, in Figure 4.c, the parallelepiped samples take 520 min, 560 min and 600 min, respectively for the parallelepiped samples of dimensions 2cmx1.5cmx1cm, 2cmx1.5cmx1.5cm and 2cmx1.5cmx2cm, to dry.
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Fig. 4 : Influence of size on convective drying of parallelepiped cassava samples:
a) at 40°C,
b) at 50°C,
c) at 60°C,
d) at 70°C

[bookmark: _Hlk192665670]As for the temperature of 70°C, in Figure 4.d, these drying times are ranked as 440 min, 460 min and 500 min.
4. Conclusion
This research examined the impact of temperature and size of parallelepiped-shaped cassava samples on their convective drying process. Observations indicate that the drying process occurs more quickly at higher temperatures, with a significant increase in drying speed at 70°C. However, at 50°C, the heat appears to be more efficient than at 60°C, which could be due to the complexity of cassava's biological characteristics, such as disparities depending on the cutting location and the origin of the samples.
Analysis of drying rates reveals that they peak before decreasing to an asymptote, with irregularities due to sample handling. Sample size also has a significant impact on drying, with smaller samples drying faster than larger ones, especially at higher temperatures. However, at 40°C, the influence of size is less pronounced.
In essence, temperature plays a key role in accelerating drying, and smaller sample size contributes to faster drying. These findings can be used to improve dehydration conditions for cassava-derived products by adjusting temperature and sample size to ensure optimal performance while maintaining product quality.
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50°C	0	20	40	60	80	100	120	140	160	180	200	220	240	260	280	300	320	340	360	380	400	420	440	460	480	500	520	540	560	580	600	620	640	0	6.4166666666666703E-3	4.9999999999999992E-3	3.9999999999999949E-3	3.9166666666666707E-3	4.1666666666666657E-3	3.7499999999999951E-3	3.2500000000000055E-3	2.8333333333333405E-3	2.8333333333333309E-3	2.583333333333329E-3	2.1666666666666653E-3	2.0000000000000018E-3	1.9166666666666666E-3	1.8333333333333313E-3	1.7500000000000003E-3	1.5000000000000013E-3	1.3333333333333344E-3	1.3333333333333344E-3	1.2499999999999989E-3	1.0833333333333326E-3	1.0000000000000009E-3	1.0000000000000009E-3	9.1666666666666567E-4	8.3333333333333035E-4	8.3333333333333404E-4	8.3333333333333415E-4	6.6666666666666729E-4	5.8333333333333566E-4	2.5416666666666664E-2	2.5083333333333329E-2	0	0	60°C	0	20	40	60	80	100	120	140	160	180	200	220	240	260	280	300	320	340	360	380	400	420	440	460	480	500	520	540	560	580	600	620	640	0	5.7624113475177267E-3	4.6099290780141824E-3	4.9645390070922031E-3	4.2553191489361738E-3	3.2801418439716234E-3	3.1914893617021297E-3	3.0141843971631275E-3	2.4822695035460946E-3	2.4822695035460933E-3	2.0390070921985858E-3	1.7730496453900735E-3	1.7730496453900678E-3	1.684397163120567E-3	1.5957446808510661E-3	1.5070921985815638E-3	1.3297872340425523E-3	1.1524822695035443E-3	1.1524822695035449E-3	1.2411347517730514E-3	1.0638297872340434E-3	9.751773049645376E-4	9.7517730496453835E-4	7.9787234042553068E-4	7.9787234042553448E-4	8.8652482269503642E-4	7.0921985815602527E-4	6.2056737588652344E-4	5.3191489361702183E-4	5.3191489361702183E-4	2.5620567375886527E-2	2.5265957446808512E-2	0	70°C	0	20	40	60	80	100	120	140	160	180	200	220	240	260	280	300	320	340	360	380	400	420	440	460	480	500	0	9.7457627118644093E-3	7.203389830508472E-3	5.5932203389830511E-3	5.8474576271186464E-3	4.8305084745762757E-3	4.1525423728813599E-3	4.1525423728813486E-3	3.5593220338983032E-3	2.9661016949152587E-3	2.5423728813559312E-3	2.1186440677966058E-3	2.1186440677966102E-3	1.9491525423728812E-3	1.6101694915254226E-3	1.3559322033898312E-3	1.4406779661016943E-3	1.5254237288135609E-3	7.6271186440677805E-4	1.0169491525423738E-3	1.4406779661016943E-3	9.3220338983050733E-4	7.6271186440678217E-4	7.6271186440677826E-4	6.7796610169491584E-4	-5.6497175141242991E-5	-4.7457627118643951E-5	0	40°C	0	20	40	60	80	100	120	140	160	180	200	220	240	260	280	300	320	340	360	380	400	420	440	460	480	500	520	540	560	580	600	620	0	2.4122807017543822E-3	2.1381578947368418E-3	1.3706140350877194E-3	1.6995614035087703E-3	1.8640350877192984E-3	1.6447368421052655E-3	1.5899122807017552E-3	1.5899122807017565E-3	1.4254385964912269E-3	1.3157894736842064E-3	1.4254385964912269E-3	1.5899122807017552E-3	1.4802631578947401E-3	1.096491228070176E-3	1.4254385964912269E-3	1.3157894736842118E-3	1.096491228070176E-3	1.206140350877192E-3	1.0416666666666636E-3	9.8684210526316096E-4	9.8684210526316161E-4	9.3201754385964888E-4	7.6754385964912107E-4	8.2236842105262893E-4	8.2236842105263381E-4	6.5789473684210579E-4	6.0307017543859338E-4	6.578947368421059E-4	7.1271929824561343E-4	6.0307017543859837E-4	4.9342105263158308E-4	t(min)


V (Kg e. Kg ms -1 .s -1 )




parallelepipedic, 40°C

X/X0_2X1.5X2cm	0	20	40	60	80	100	120	140	160	180	200	220	240	260	280	300	320	340	360	380	400	420	440	460	480	500	520	540	560	580	600	620	640	1	0.94662921348314621	0.87640449438202261	0.83707865168539342	0.80617977528089901	0.75000000000000033	0.71067415730337091	0.66573033707865181	0.62921348314606751	0.58426966292134841	0.55617977528089901	0.51685393258426993	0.48314606741573057	0.43539325842696652	0.40730337078651691	0.37921348314606762	0.33426966292134841	0.31179775280898886	0.27808988764044951	0.25000000000000017	0.22471910112359575	0.19943820224719103	0.17415730337078655	0.151685393258427	0.13483146067415744	0.10955056179775298	9.2696629213483164E-2	7.5842696629213627E-2	6.179775280898895E-2	4.213483146067426E-2	2.5280898876404705E-2	1.1235955056179785E-2	0	X/X0_2X1.5X1.5cm	0	20	40	60	80	100	120	140	160	180	200	220	240	260	280	300	320	340	360	380	400	420	440	460	480	500	520	540	560	580	600	620	640	1	0.91941391941391959	0.8498168498168498	0.7985347985347987	0.76923076923076927	0.71428571428571419	0.68498168498168521	0.64102564102564119	0.61172161172161188	0.5567765567765568	0.52380952380952384	0.47985347985347987	0.45054945054945056	0.40293040293040294	0.38461538461538475	0.34798534798534791	0.30769230769230782	0.28571428571428581	0.25274725274725274	0.23076923076923089	0.20146520146520158	0.17582417582417584	0.15384615384615383	0.13553113553113558	0.12087912087912091	9.8901098901098911E-2	8.4249084249084241E-2	6.9597069597069586E-2	5.1282051282051329E-2	3.6630036630036666E-2	2.1978021978022001E-2	1.098901098901108E-2	0	X/X0_2X1.5X1cm	0	20	40	60	80	100	120	140	160	180	200	220	240	260	280	300	320	340	360	380	400	420	440	460	480	500	520	540	560	580	600	620	640	1	0.92777777777777759	0.87777777777777766	0.82222222222222208	0.77777777777777757	0.72222222222222221	0.67777777777777781	0.61111111111111105	0.5722222222222223	0.51666666666666672	0.48888888888888876	0.45555555555555566	0.42777777777777776	0.38333333333333325	0.34999999999999992	0.32222222222222224	0.29444444444444456	0.26111111111111118	0.24444444444444438	0.21111111111111103	0.19444444444444445	0.1666666666666668	0.13888888888888887	0.12777777777777777	0.1111111111111112	8.3333333333333273E-2	8.3333333333333273E-2	6.6666666666666721E-2	4.4444444444444481E-2	3.3333333333333361E-2	2.222222222222224E-2	1.666666666666668E-2	0	t(min)


X/X0(-)




parallelepipedic, 50°C

X/X0_2X1.5X2cm	0	20	40	60	80	100	120	140	160	180	200	220	240	260	280	300	320	340	360	380	400	420	440	460	480	500	520	540	560	580	600	620	640	1	0.88607594936708867	0.80506329113924036	0.73417721518987356	0.68354430379746833	0.61518987341772147	0.55696202531645578	0.50126582278481024	0.45822784810126571	0.4151898734177214	0.37215189873417714	0.33670886075949369	0.3063291139240506	0.27594936708860757	0.2481012658227848	0.22025316455696206	0.19493670886075948	0.17468354430379746	0.15443037974683541	0.13417721518987338	0.11645569620253164	0.10126582278481011	8.6075949367088567E-2	7.0886075949367036E-2	5.8227848101265821E-2	4.5569620253164599E-2	3.2911392405063265E-2	2.0253164556962043E-2	1.2658227848101221E-2	2.5316455696201994E-3	-0.759493670886076	-0.759493670886076	-0.759493670886076	X/X0_2X1.5X1.5cm	0	20	40	60	80	100	120	140	160	180	200	220	240	260	280	300	320	340	360	380	400	420	440	460	480	500	520	540	560	580	600	620	640	1	0.88046647230320696	0.80758017492711365	0.74052478134110777	0.66763848396501457	0.61807580174927113	0.5714285714285714	0.51603498542274051	0.46064139941690962	0.41399416909620984	0.37026239067055389	0.32944606413994165	0.29446064139941686	0.25947521865889212	0.22740524781341104	0.17201166180758012	0.16326530612244899	0.14868804664723032	0.12827988338192417	0.11078717201166177	9.3294460641399374E-2	7.8717201166180764E-2	6.7055393586005832E-2	5.2478134110787153E-2	4.0816326530612214E-2	3.2069970845481015E-2	2.3323615160349809E-2	1.4577259475218672E-2	8.7463556851312026E-3	0	-0.38192419825072887	-0.38192419825072887	-0.38192419825072887	X/X0_2X1.5X1cm	0	20	40	60	80	100	120	140	160	180	200	220	240	260	280	300	320	340	360	380	400	420	440	460	480	500	520	540	560	580	600	620	640	1	0.87692307692307703	0.76410256410256416	0.67179487179487196	0.60512820512820531	0.53846153846153844	0.46666666666666679	0.41538461538461546	0.3692307692307692	0.32307692307692309	0.2820512820512821	0.25128205128205128	0.22051282051282051	0.2	0.17435897435897432	0.14871794871794874	0.12307692307692308	0.10256410256410255	9.2307692307692299E-2	7.6923076923076886E-2	6.6666666666666624E-2	5.6410256410256356E-2	4.6153846153846094E-2	4.1025641025640956E-2	3.0769230769230802E-2	2.5641025641025671E-2	2.0512820512820534E-2	1.0256410256410267E-2	1.0256410256410267E-2	5.1282051282051334E-3	-0.67179487179487196	-0.67179487179487196	-0.67179487179487196	t(min)


X/X0(-)




parallelepipedic, 60°C

X/X0_2X1.5X2cm	0	20	40	60	80	100	120	140	160	180	200	220	240	260	280	300	320	340	360	380	400	420	440	460	480	500	520	540	560	580	600	620	640	1	0.87679083094555887	0.81375358166189127	0.72779369627507184	0.65329512893982811	0.5902578796561605	0.54727793696275095	0.4871060171919771	0.44985673352435529	0.40687679083094569	0.36962750716332399	0.34097421203438394	0.31232091690544422	0.2836676217765044	0.25787965616045855	0.23209169054441264	0.20916905444126074	0.18911174785100293	0.17191977077363901	0.15186246418338117	0.1318051575931232	0.11747851002865335	0.10028653295128943	8.5959885386819562E-2	7.4498567335243626E-2	6.0171919770773637E-2	4.5845272206303772E-2	3.7249283667621876E-2	2.5787965616045933E-2	2.0057306590257961E-2	8.5959885386820197E-3	-0.8080229226361032	-0.8080229226361032	X/X0_2X1.5X1.5cm	0	20	40	60	80	100	120	140	160	180	200	220	240	260	280	300	320	340	360	380	400	420	440	460	480	500	520	540	560	580	600	620	640	1	0.86091127098321329	0.78417266187050361	0.69544364508393275	0.62589928057553956	0.56594724220623505	0.5155875299760192	0.45803357314148674	0.41007194244604306	0.3764988009592326	0.33812949640287765	0.30455635491606714	0.27577937649880097	0.25179856115107901	0.22781774580335723	0.20143884892086328	0.18225419664268577	0.15827338129496396	0.14388489208633085	0.12949640287769773	0.11270983213429252	9.8321342925659402E-2	8.6330935251798524E-2	7.1942446043165423E-2	5.9952038369304551E-2	4.7961630695443576E-2	3.5971223021582711E-2	2.8776978417266105E-2	1.6786570743405237E-2	9.5923261390886312E-3	2.3980815347721309E-3	-0.71223021582733814	-0.71223021582733814	X/X0_2X1.5X1cm	0	20	40	60	80	100	120	140	160	180	200	220	240	260	280	300	320	340	360	380	400	420	440	460	480	500	520	540	560	580	600	620	640	1	0.89733840304182522	0.790874524714829	0.6882129277566541	0.6045627376425855	0.54372623574144496	0.49809885931558939	0.43726235741444863	0.38403041825095069	0.34980988593155893	0.31558935361216733	0.28136882129277574	0.25475285171102663	0.2281368821292776	0.20532319391634984	0.17870722433460082	0.14828897338403046	0.14068441064638787	0.12167300380228131	0.10646387832699621	9.5057034220532313E-2	7.9847908745247137E-2	6.8441064638783244E-2	5.7034220532319442E-2	4.9429657794676847E-2	3.8022813688212961E-2	3.0418250950570373E-2	2.2813688212927778E-2	1.5209125475285187E-2	1.1406844106463889E-2	3.8022813688212967E-3	-0.65019011406844107	-0.65019011406844107	t(min)


X/X0(-)




parallelepipedic, 70°C

X/X0_2X1.5X2cm	0	20	40	60	80	100	120	140	160	180	200	220	240	260	280	300	320	340	360	380	400	420	440	460	480	500	1	0.86636971046770594	0.74387527839643652	0.6770601336302895	0.59688195991091308	0.52338530066815137	0.46993318485523367	0.41425389755011116	0.36080178173719379	0.32071269487750542	0.28285077951002213	0.25389755011135845	0.22717149220489977	0.19821826280623597	0.17594654788418709	0.15590200445434291	0.14031180400890866	0.11804008908685963	0.10022271714922043	9.7995545657015584E-2	7.3496659242761608E-2	6.0133630289532294E-2	4.8997772828507737E-2	4.0089086859688129E-2	2.8953229398663675E-2	2.2271714922048914E-2	1.1135857461024457E-2	6.6815144766146552E-3	X/X0_2X1.5X1.5cm	0	20	40	60	80	100	120	140	160	180	200	220	240	260	280	300	320	340	360	380	400	420	440	460	480	500	1	0.82595870206489663	0.68436578171091433	0.61061946902654851	0.53392330383480824	0.471976401179941	0.41592920353982288	0.3628318584070796	0.31563421828908544	0.28023598820058987	0.24483775811209438	0.21533923303834804	0.19174041297935099	0.16814159292035391	0.14454277286135683	0.12979351032448375	0.11504424778761051	0.10029498525073741	8.2595870206489605E-2	7.3746312684365781E-2	6.1946902654867242E-2	4.7197640117994009E-2	3.8348082595870171E-2	2.9498525073746333E-2	2.064896755162237E-2	1.4749262536873102E-2	8.8495575221238347E-3	5.8997050147492668E-3	X/X0_2X1.5X1cm	0	20	40	60	80	100	120	140	160	180	200	220	240	260	280	300	320	340	360	380	400	420	440	460	480	500	1	0.73777777777777775	0.5955555555555555	0.51555555555555554	0.43555555555555564	0.38222222222222224	0.33333333333333343	0.29333333333333328	0.25777777777777772	0.22222222222222232	0.19555555555555562	0.16888888888888895	0.15111111111111114	0.1377777777777778	0.12444444444444444	0.10666666666666665	9.333333333333331E-2	7.5555555555555626E-2	6.6666666666666721E-2	5.3333333333333378E-2	4.0000000000000036E-2	3.1111111111111138E-2	2.222222222222224E-2	1.7777777777777792E-2	1.3333333333333345E-2	8.8888888888888958E-3	4.4444444444444479E-3	0	t(min)


X/X0(-)
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