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Abstract
In this study we have investigated the effect of wind on three-layer military winter clothing measured by a thermal manikin in a wind tunnel. With air-permeable clothing total insulation decreased by 70-80 % and by 50 % with air-impermeable surface material, when the wind velocity increased from 0.4 to 18 m s-1. In walking, the effect was 5-20 % less than in standing. In standing conditions the middle layer has no effect on insulation. In very turbulent wind the insulation values were 6-15 % less than in less turbulent conditions. The direction of the wind, when manikin was turned 45 or 90 degrees, increased the insulation 8-15 % than in situation when manikin was forward to wind. The local insulation values varied greatly depending on the measurement sites. One mechanism of the effect was the formation of the air bag in the clothing. The conclusion was that the effect of wind on cooling must be accounted for in predictive models and assessment standards as well as in the design of cold protective clothing.

1.0
INTRODUCTION
Wind increases the cooling effect decisively even by 50°C with a wind speed of 20 m s-1 expressed as temperature effect. Especially in outdoor work wind is an inconveniencing factor. The wind speed is clearly greater at sea and in coastal areas than inland: in Finland the annual average is at sea areas 7,5 – 8 m s-1 and inland 3 – 4 m s-1 [1]. The maximum average wind speed has been 31 m s-1 at sea, 17 m s-1 inland and 39 m s-1 and in Lapland 39 m s-1 on hills higher than 500 m measured at 3 hours intervals at weather stations.

In Finland there are more than 500 000 people who have experienced cold to affect harmfully affect their work environment [2,3,4]. The effect of cold has not received enough attention and there are no specific recommendations or orders regulating the cold exposure and the health hazards of cold [5]. When the thermal insulation of clothing is insufficient more heat is transported trough the clothing than has been produced, and the person is exposed to cold. The performance and precision working are weakened, and the load on the of circulatory system is increased [6,7,8]. The thermophysiological responses of wind are in principle equal to those of cold exposure, but wind directs the effect on certain body parts such as face.

Wind increases convective heat transfer. In combination with low temperatures, wind represents a potential hazard to health and may quickly result in dangerous cooling of the body as a whole or local parts, in particular.

Human thermal physiological and comfort models will be able to simulate both transient and spatial inhomogeneities in the thermal environment. With this increasing detail comes the need for anatomically specific convective and radiative heat transfer coefficients for human body. Thermal manikin plays an important role in simulating the thermal state of human bodies to facilitate the evaluation of thermal comfort properties of various clothing assemblies.
Wind increases the heat loss through both the clothed and the bare skin. The parameters affecting airflow are air velocity, temperature, angle of incidence and turbulence [9]. As regards clothing the affecting parameters are thermal insulation, resistance of water vapour, air permeability and the pattern of the clothing, especially vents. The thermal insulation is greatest when a person stands as the ventilation inside the clothing is smallest. When a person moves the ventilation increases, and the thermal insulation is reduced by even 35-50%. Wind reduces the inner air layer inside the clothing by compressing the clothing. Wind increases the ventilation of clothing [10]. According to various studies, walking reduces the thermal insulation of clothing  by about 30% and wind by 40%, when the wind speed is 4,1 m s-1, and the combined effect is 50% [11,12]. The resistance of water vapour was reduced by 70% when walking and by 90% in wind [13]. On the other hand the total thermal insulation and evaporative resistance during actual walking has reduced by 20 - 45%. The thermal total insulation reduced less with more layers. Subtracting effects on the surface air layer revealed that the wind exerted a lesser effect as the insulation value increased. Wind and “walking” effects were less than 5-10% for three layer winter clothing evaporation efficiency measured with a sweating manikin proved a similar ranking of ensembles as direct measurements with subjects. [14]. In the studies the wind speed has usually been lower that 4 m s-1. [15,11,16,17,18,19], but recently the wind speed has been increased up to 18 m s-1 [20,21,22].

In addition to the physiologic measures of threshold values of cold exposure, also wind indexes based on environmental factors as well as indexes of semi-experimental equations based on environmental and physiological variables, take into account the clothing. The cooling effect of wind can be roughly estimated with wind-chill-index which is able to describe the cooling of bare skin [23]. Over the last several years, there have been many articles on the inaccuracy of the wind chill index which were published in scientific journals [24]. 

The insulation of clothing in cold work can be estimated by the IREQ-index [25]. When we know the metabolic power, effective mechanical power, ambient air temperature, mean radiant temperature of the environment, relative humidity, and air velocity, we can calculate the insulation required from the clothing capacity. The effects of body movements, posture, wind and condensation have been mostly ignored, or they have been assessed only with a rough scale [26]. The effect of wind on total thermal insulation for the wind speed range from 0 to 18 m s-1 has been presented [27,22].

In this study we examined the effect of velocity, direction and turbulence of wind at different temperatures on the total and local insulation of three-layer military winter clothing composed of various types of garments and materials.

2.0
materials and methods

2.1
Methods
The measurements were made in a climatic chamber with a wind tunnel. The entry to the wind tunnel was 100 x 200 cm or 80 x 180 cm at an air velocity of 18 m/s. The wind tunnel was equipped with two vertically aligned fans, which produced an airflow of 32 m/s. Air velocity was adjusted with frequency transformers, and the laminarity of wind was accomplished with honeycomb stabilizers with a unit diameter of 9.5 mm and a depth of 100 mm. 
The measurements were made with a turnable and walking thermal manikin consisting of 16 separate zones. The heating power and surface temperature of the different zones of the manikin were measured, controlled and adjusted by the computer, which also recorded the results during the measurements. The measurements were made in according to the standards (SFS 5553) and (EN342). The temperature and humidity of the chamber were adjusted separately with a special computer.

Air velocity was measured at 5-minute intervals. To determine the standard deviation, 100 wind velocity values were obtained during 3 minutes. Wind turbulence was calculated according to standard ISO 7726. The mean wind turbulence in the measurements was 3.5 ( 1.3% (N=435). In the more turbulent measurements the turbulence was increased up to 20 %.

The manikin measurements were made in a wind tunnel where the default temperatures were +15°C, +5°C and -5°C at wind velocities ranging from 0.2 - 18 m s-1. 

The total thermal insulation of the clothing, Icltot , (m2 K/W) was calculated using equation 1, which is based on the locally recorded values of the parameters. An alternative method is to use the total thermal efficiency and temperature values of the thermal manikin using equation 2. The local thermal insulation values were calculated in the same way, 
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where fi is the manikin’s local clothing coefficient, ai is local area, Tsi local temperature, Hci local thermal efficiency, and A, Ts and Hc are the corresponding variables for the whole manikin. The impact of wind on the variation of the shape of the clothing was studied using optoelectronic infrared video measurements (MacReflex v. 2.5).

A modern ensemble of outdoor clothing consisting of long underwear, intermediate clothing and outer clothing, shoes, gloves and hats was used in the measurements. The components of various ensembles are given in Table 1. The basic clothing consisted of a long sleeved undershirt and long pants, intermediate shirt 1 and pants 1, outer jacket 1 and outer trousers 1. The woollen clothing consisted of an intermediate shirt 2 and pants 2, and the cotton clothing consisted of an intermediate shirt 3 and pants 3. The laminated clothing were of the same materials as the basic, clothing expect for the outer jacket 2 and outer pants 2. Lighter clothing was the same as the basic clothing, expect that the outer clothing had been replaced by another intermediate shirt 1 and pants 1.

The effect of the outer material of the clothing on heat emission was studied by using either air-permeable or air-impermeable material laminated with a semi-permeable microporous layer (outer material 2). To assess the significance of intermediate clothing, three different materials were used; they varied in thickness and air permeability.

Table 1. Structure, material and thermal insulation capacity Rct, air permeability ap, thickness d and mass per square meter of the clothing materials used in the measurements.
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Undershirt 2*2 rib knit

22% CO/ 50% PES/                        

28% Polychlal

0.041 1570  1.9 180

Long underpants single knit 50% CO/ 50% PES

0.032 1300  2.1 270

Interm. shirt 1 pile fabric, 6 mm pile 80% PA/ 20% PES

0.034 1360  4.8 400

Interm. pants 1 pile fabric, 6 mm pile 80% PA/ 20% PES

0.034 1360  4.8  400

Interm. shirt 2 single knit

70% WO/25% PA/                          

5% other fibres

0.084 1240  2.4 330

Interm. pants 2 1*1 rib knit 100% WO

0.084 1150  2.6 350

Interm. shirt 3 fleecy knitted fabric 67% CO/ 33% PES

0.050 500  1.8 250

Interm. pants 3 fleecy knitted fabric 67% CO/ 33% PES

0.050 500  1.8 250

Outer jacket 1 Satin 65% CO/ 35% PES

0.015 48  0.7 300

Outer trousers 1  Satin 65% CO/ 35% PES

0.015 48  0.7 300

Outer jacket 2

plain weave/                

Goretex lining 

PES/ PTFE, 100% CO 0.014      1.4  0.6 200

Outer trousers 2

plain weave/                

Goretex lining 

 PES/ PTFE,100% CO 0.014      1.4  0.6 200


Table 1 shows the clothing materials used in the measurements, air permeability AP according to SFS 4781 and thickness according to SFS 3380. In addition the manikin wore gloves with a thermal insulation capacity of 0.360 m2K/W, windproof 4-layer footwear with a thermal insulation capacity of 0.380 m2K/W and a winter hat and face mask with a thermal insulation capacity of 0.450 m2K/W.

3.0
Results

The effects of wind on the total thermal insulation capacity of winter clothing were determined in view of the velocity and direction of the wind. Figure 1 shows the mean total thermal insulation capacities measured at temperatures of +15, +5 and -5°C (N=168). The total thermal insulation capacities measured at different temperatures did not differ considerably.

Various surface and intermediate materials were inspected to determine the effect of structure on the total thermal insulation. The total thermal insulation capacity of the clothing laminated with a microporous layer diminished by 50% as the wind velocity increased from 0.4 to 18 m s-1, whereas with normal winter clothing by 70%, and with high-air-permeable 80% respectively (figure 2). The effect of wind was noted when the air velocity exceeded 7-8 m s-1 In a walking, the results were the same for lighter clothing as well. 

Replacing the intermediate clothing of the basic clothing by woollen or cotton intermediate clothing did not reduce notably the thermal insulation when the manikin was standing still. When the manikin was walking at a speed of 0.3 m s-1 the thermal insulation fell by 6-10% when the intermediate clothing was replaced by corresponding woollen clothing. The air permeability of both kinds of intermediate clothing was of the same magnitude, but the thickness of the woollen intermediate clothing was only half that of the basic clothing. When the intermediate clothing was replaced by cotton intermediate clothing, which has a considerably lower air-permeability and thickness than the basic clothing, the total thermal insulation was reduced by 10-15% compared to the basic clothing. An increase in walking speed did not affect these differences.
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Figure 1. The total thermal insulation capasity Icltot (m2K/W) of the clothing ensembles studied with the manikin standing still.

In turbulent wind with velocity of 1 m/s, the total thermal insulation capacity of basic clothing decreased to 0.33 m2K/W and with velocity of 10 m/s it fell to 0.16 m2K/W. The increase in wind turbulence from 4 to 16% reduced the total thermal insulation capacity of the basic clothing by 6-15%. 

Turning the manikin increased the total thermal insulation. There was no essential difference between the measurements when the manikin was turned 45° or 90° sideways. The total thermal insulation increased by 5% at an air velocity of 1 m s-1, 9% at an air velocity of 4 m s-1 and 16% at an air velocity of 8 m s-1 compared to when the manikin faced the wind. When the manikin was turned sideways to the wind, the area of the clothing exposed directly to the wind decreased, being smallest when the manikin was directly sideways to the wind.

3.1
Local thermal insulation

Local thermal insulation values were measured from the 16 zones of the manikin, of which the chest, back, right upper arm and right thigh are studied here (Figure 3) [5]. These sections, which differ in shape and size, represent the effects of wind from different directions. An increase in wind velocity from 0.4 to 19 m s-1 reduced the local thermal insulation values by 35 - 85%, depending on the type of clothing and the part of the body.
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Figure 2. Changes in total thermal insulation Ictot capacity (%) as a function of wind velocity for the basic clothing, PTFE-laminated outer clothing, intermediate cotton clothing, and lighter clothing.

When the manikin was standing still, the increase in wind velocity from 0.4 to 18 m s-1 had the most marked reducing effect on thermal insulation on the upper arm and the chest, i.e. about 80%, while the reduction on the back and the thigh was smaller about 65%. In these sections, an obvious air pocket developed in the clothing on the side away from wind, at air velocities of over 3 m s-1. The effect of the wind on the thermal insulation values of the upper arm, chest and back was identical with all types of intermediate clothing. The wind effect on the thermal insulation on the thigh was 10 – 20% greater when woollen or cotton intermediate clothing was used. This greater effect of the wind on the local thermal insulation of the thigh was due to the greater air space between the layers of clothing, which allowed more airflow in the area of the thigh.

With non-permeable clothing, the wind effect on local thermal insulation on the chest was equal to that recorded with the basic clothing; otherwise the wind effect on local thermal insulation values was about one third less. The greatest difference was recorded in the thigh area, where the impact of wind was about half of that compared to the basic clothing. The difference between the thigh and the other sections is due to the difference in the tightness of the clothing on the different sections. The amount of air between the clothing layers in the thigh area was smaller than on the upper arm, for instance.

With the manikin was walking the effect of wind on the local thermal insulation value was almost the same as when the manikin standing still. The change in the local thermal insulation values due to walking varied within -55 - +30%, depending on the type of clothing and the section of the body. With three-layer basic clothing, an increase in walking speed of 0.3 m s-1 reduced the local thermal insulation values on the thigh and the upper arm by about 20% within the whole range of air velocities. On the chest and the back, walking decreased the local thermal insulation by as much as 35% at an air velocity of 18 m s-1. When the walking speed rose to 0.8 m s-1, the thermal insulation on the upper arm further dropped by 10%, while a higher walking speed had only a minor effect on the thigh, chest and back. 

With laminated outer clothing, walking reduced the thermal insulation on the thigh by a maximum of 40%, on the upper arm by a maximum of 35%, on the chest by 10 – 20%, whereas on the back, walking, compared to immobility, increased the insulation by 10%. Increasing mobility increased ventilation on the upper arm and the back due to the pumping effect and reduced ventilation on the chest and the thigh by diminishing the air layer inside the clothing. Walking reduced thermal insulation most clearly on the thigh (30%) when both woollen and cotton intermediate clothing was used, while the effect on the chest and the back was 5 – 20%, and diminished as wind velocity increased.

The turbulence effect reduced local thermal insulation on the thigh and the chest from 10% in weak wind (0.4 m s-1) to 40% in strong wind (15 m s-1). The effect of turbulence was clearly more marked on the upper arm, which may be explained by the additional turbulence of air at the back of the upper arm. The increase in turbulence reduced the local thermal insulation on the back by 10% throughout the range of air velocities used.

3.2
Changes in the shape of clothing caused by wind

Changes in the shape of clothing due to the wind became apparent at a wind velocity of 4 m s-1. The effect of wind on the shape of clothing was most obvious on the chest and the back, being less significant on the extremities. The most distinct effect was seen on the back at air velocities of 8 and 16 m s-1, as an air bag with a maximum thickness of 60 – 70 mm developed on the back when the manikin wore the basic clothing and woollen intermediate clothing. The air bag was smaller by 10 – 20 mm when laminated outer clothing was worn. The maximum compression on the chest was recorded when laminated outer clothing was used, being 45 mm compared to 10 – 35 mm recorded otherwise. The maximum compression was recorded in the reference clothing earlier, while in the other types of clothing it was recorded at an air velocity of 16 m s-1. 
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Figure 3. Local thermal insulation Icl local (m2K/W) values on a standardised manikin with basic clothing, PTFE-laminated outer clothing, and permeable clothing.

3.3
Comparison of the formula for calculating total thermal insulation

Total thermal insulation can be calculated from the manikin measurements in two ways: as an area- weighted mean (serial model) or by using the manikin’s total thermal efficiency (parallel model). The area-weighted mean is usually slightly higher than the value obtained with total thermal efficiency. The difference between the thermal insulation values calculated with these two methods for the two sets of clothing is around 10% up to wind velocities of 8 m s-1. At higher wind velocities the difference is up to 15%, being even greater for laminated clothing (20%).

The area-weighted formula yields a higher value, because it emphasises the role of the large sections, such as the back and chest, and underemphasizes the role of smaller sections, such as the arms and legs, in total thermal insulation. For instance, when the peripheral thermal insulation values are small compared to the corresponding values of the central body, the difference between the two methods of calculation may be over 50%, if the the total thermal insulation is also low. The big difference between the total thermal insulation values yielded by the two methods is due to uneven local distribution of the thermal insulation, which may be a risk factor in extreme conditions. It has therefore been proposed that the maximum permissible difference between the methods of calculation should not exceed 5%.

4.0
DISCUSSION

In the literature, the wind effect has been described in the air velocity of 0 – 4 m s-1, [15,11,16, 17, 18,19]. Parts of the results of this studies were used whereas the present study covered velocities up to 18/s. In low-velocity winds, the values for the total thermal insulation of the clothing on the manikin were similar to those reported in the literature. In manikin measurements, an increase in air velocity from 0.5 to 1.1 m s-1 reduced the thermal insulation of the clothing by 6 – 10%, while the changes reported in the literature have been 10% for non-permeable and 30% for permeable clothing [12]. An increase in wind velocity of up to 4 m s-1 reduced total thermal insulation by 20 – 34%, while the corresponding effect reported in the literature has been 40 % [13]. The difference in results can be explained by partial blocking of internal ventilation, because the natural vents in the clothing were closed to obtain the maximal thermal insulation.

When PTFE-laminated outer clothing was used, the change in total thermal insulation was similar to that obtained with normal basic clothing at air velocities under 8 m s-1, but was smaller at higher velocities with air-permeable clothing.

The total thermal insulation of clothing depends on the permeability of the material, the size of the air space between the layers of clothing, and the presence or absence of the boundary layer around the clothing. The thermal insulation of non-permeable laminated clothing was affected by the smaller air space between the layers and the disappearance of the boundary layer. A further mechanism that affected total thermal insulation was the pumping effect due to walking, which increases the ventilation inside clothing; the thicker the air layer the stronger ventilation. When thinner intermediate clothing was used, movement gave rise to greater air flow in the air spaces between the layers of clothing, and the greater  permeability of the clothing allowed the air flow to penetrate deeper, which in turn resulted in a decrease in total thermal insulation.
The changes in local thermal insulation due to the wind effect on an immobile manikin were mostly due to the air bags that developed inside the clothing: the extra air increased the local thermal insulation. The compression of the clothing by a stronger wind increased the loss of thermal insulation on the chest and upper arm when the clothing was compressed by the wind. The decrease in thermal insulation on the back and thigh was less, because air bags developed at these points. 

The effect of movement on local thermal insulation increased as the permeability of intermediate clothing increased and its thickness decreased. Walking reduced thermal insulation most on the thigh, while the effects on the chest and back were clearly smaller. A faster walking speed increased the pumping effect due to the movement of the extremities; this was particularly obvious when permeable and thin intermediate clothing was used. When thin intermediate clothing was used, the effect of the increased ventilation was 2- to 4-fold compared to less air-permeable intermediate clothing. The effect of increased internal ventilation is further accentuated when the airflow is able to penetrate into the clothing. The walking speed increases the air spaces between the layers of clothing have a lesser effect than the permeability of the intermediate layers as walking speed increases. On the chest area the walking-boosted ventilation is greatest at low air velocity (0.4 – 1 m s-1), but with higher air velocities the ventilation is prevented because of the compression of the clothing, as the air layers that make ventilation possible are being blocked. On the back area air velocities greater than 3 m/s created an airbag that increased thermal insulation, whereas the ventilation generated by higher air velocities decreased the effect of the airbag. The reduction in the thermal insulation of limbs was caused by intensified ventilation due to the increased pumping of the airflow generated by exercise.

The effect of airflow was found to be stronger than estimated by the IREQ-index. The airflow reduced thermal insulation by 50-60% whereas the IREQ-index predicted a 20% reduction when the airflow increased from 0.4 to 14 m s-1. It is obvious that the IREQ-index should be corrected to account for the effect of wind. The following calculation has been proposed [25]:

Icl,r = Il,r – Ia,r/fcl 







(4)

Il,r/It = 0.54 e(0.075 ln(AP) – 0.15v – 0.22w)-0.06 ln(AP) + 0.5 


(5)

Where Icl,r is the resultant insulation, Il,r is total insulation, Ia,r boundary air layer insulation, fcl is the ratio of clothing, Il,r is the resultant total insulation, It is total insulation, ap is air permeability, v is air velocity, w is walking speed.

When estimating the effects of wind on thermal insulation, one  should take into account the difference between natural wind and laboratory wind. The intensity of natural wind varies and it is often more turbulent than the wind created in a laboratory. The greater turbulence breaks down the air layer of the clothing more effectively, and the variation in velocity increases fluttering and changes in shape.

Turning the body sideways in wind increased total thermal insulation compared to situation when manikin was facing to wind, which was caused by the reduced effective area exposed to wind. Turning sideways increased thermal insulation on the parts of the body whose wind-exposed areas decreased, and also increased the thermal insulation of the parts of the body behind which the airflow altered.
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		3.8		0.15		4.01		0.316		0.208		0.385		0.341		0.320		0.316		0.342				0%		16%		16%

		7.7		0.30		3.87		0.250		0.108		0.273		0.239		0.255		0.303		0.410				Tuuli (m/s)		0°		45°		90°

		14.4		0.53		3.67		0.164		0.068		0.207		0.145		0.141		0.158		0.211				0.5

																								1.1		0.352

																								4.1		0.291

																								8.1		0.222

		kohtisuoraan																						15.0		0.141

		wind (m/s)		left shoulder		right shoulder		chest		back														1.0				0.369

		1.1		0.447		0.444		0.361		0.405														3.8				0.316

		4.4		0.290		0.269		0.228		0.324														7.6				0.250

		7.9		0.190		0.203		0.165		0.245														14.2				0.164

		15.2		0.117		0.117		0.102		0.187														1.0						0.381

																								3.8						0.317

		45 kulmassa																						7.7						0.257

		wind (m/s)		left shoulder		right shoulder		chest		back														14.4						0.164

		1.0		0.412		0.559		0.408		0.392

		3.8		0.237		0.450		0.291		0.336

		7.6		0.122		0.298		0.188		0.273

		14.2		0.076		0.164		0.115		0.193

		90 kulmassa

		wind (m/s)		left shoulder		right shoulder		chest		back

		1.0		0.348		0.539		0.390		0.369

		3.8		0.208		0.385		0.341		0.320

		7.7		0.108		0.273		0.239		0.255

		14.4		0.068		0.207		0.145		0.141
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		Turbulenttisuuden vaikutus

		+15 C						kokonais		vasen olka		oikea olka		rinta		selkä		vasen reisi		oikea reisi

		Tuuli (m/s)		Hajonta		Turbulenttisuus		kokonais		vasen olka		oikea olka		rinta		selkä		vasen reisi		oikea reisi

		1.4		0.27		19.92		0.328		0.387		0.369		0.302		0.351		0.343		0.297

		3.5		0.55		15.85		0.283		0.367		0.259		0.213		0.323		0.314		0.278

		6.8		0.94		13.81		0.222		0.209		0.167		0.158		0.270		0.235		0.212

		9.5		1.30		13.63		0.167		0.138		0.109		0.118		0.216		0.159		0.156

		Nukke 45 astetta tuuleen

		+5 C

		Tuuli (m/s)		hajonta		turbulenttisuus		kokonais		vasen olka		oikea olka		rinta		selkä		vasen reisi		oikea reisi

		1.0		0.04		3.68		0.381		0.412		0.559		0.408		0.392		0.359		0.351

		3.8		0.16		4.22		0.317		0.237		0.450		0.291		0.336		0.323		0.332

		7.6		0.30		3.90		0.257		0.122		0.298		0.188		0.273		0.332		0.346

		14.2		0.53		3.76		0.164		0.076		0.164		0.115		0.193		0.139		0.172

		Nukke 90 astetta tuuleen

		+ 5 C

		Tuuli (m/s)		hajonta		turbulenttisuus		kokonais		vasen olka		oikea olka		rinta		selkä		vasen reisi		oikea reisi

		1.0		0.04		3.87		0.369		0.348		0.539		0.390		0.369		0.344		0.352

		3.8		0.15		4.01		0.316		0.208		0.385		0.341		0.320		0.316		0.342

		7.7		0.30		3.87		0.250		0.108		0.273		0.239		0.255		0.303		0.410

		14.4		0.53		3.67		0.164		0.068		0.207		0.145		0.141		0.158		0.211
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Sheet1

		Kokonaislämmöneristävyys tuulen funktiona

				basic		woollen		cotton		laminated		lighter

		0.5		0.431		0.418		0.406		0.450		0.393

		1		0.387		0.380		0.374		0.418		0.241

		4		0.317		0.298		0.298		0.349		0.184

		8		0.247		0.241		0.247		0.292		0.152

		15		0.148		0.158		0.158		0.260		0.101

		18		0.127		0.108		0.120		0.241		0.089
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kokonaiseristävyys

		KOKONAISLÄMMÖNERISTÄVYYDEN MUUGTOKSET KESKIARVONA 3 LÄMPÖTILASSA

		basic																		ptfe																		cotton																				sparse

		wind		standing		walking 0.3 m/s		walking  0.8 m/s												wind		standing		walking 0.3 m/s		walking  0.8 m/s												wind		standing		walking 0.3 m/s		walking  0.8 m/s														wind		standing		walking 0.8 m/s

		0.42		0%		0%		0%												0.4		0%		0%		0%												0.4		0%		0%		0%														1		0%		0%

		1		-9%		-5%		-3%												1		-6%		-4%		-3%												1		-3%		-6%		-4%														3.9		-41%		-35%

		4.1		-26%		-19%		-17%												3.9		-22%		-20%		-19%												4		-26%		-21%		-19%														8		-64%		-57%

		8.1		-44%		-37%		-32%												8		-33%		-32%		-29%												7.9		-40%		-38%		-35%														12.1		-73%		-65%

		15.9		-67%		-61%		-60%												14.9		-43%		-41%		-40%												14.7		-60%		-60%		-60%														15		-76%		-72%

		18		-72%				-67%																																																		17.7		-79%
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tuulen vaikutus lokaalisiin
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 kääntäminen ja turbulenttisuus
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lokaalinen kääntäminen

		Lokaaliset eristävyydet keskiarvona eri lämpötiloissa mitattuna

				basic																laminated																		sparse																		cotton

				wind		shoulder		chest		back		thigh								wind		shoulder		chest		back		thigh										wind		shoulder		chest		back		thigh										wind		shoulder		chest		back		thigh

				0.00		0.609		0.462		0.451		0.385								0.00		0.524		0.499		0.625		0.383										0		0.466		0.397		0.515		0.316										0.00		0.532		0.380		0.346		0.367

				0.45		0.542		0.415		0.442		0.352								0.44		0.506		0.474		0.613		0.371										1		0.386		0.330		0.473		0.293										0.45		0.512		0.368		0.352		0.345

				1.05		0.455		0.356		0.404		0.331								1.03		0.447		0.417		0.580		0.364										3.9		0.187		0.179		0.338		0.181										1.06		0.453		0.325		0.334		0.349

				4.13		0.277		0.230		0.345		0.302								4.07		0.269		0.265		0.482		0.348										8		0.098		0.111		0.183		0.109										4.16		0.237		0.208		0.251		0.300

				8.12		0.191		0.163		0.260		0.227								7.98		0.207		0.200		0.374		0.334										12.1		0.066		0.088		0.137		0.078										8.15		0.162		0.156		0.221		0.221

				15.03		0.119		0.103		0.180		0.140								14.84		0.201		0.159		0.331		0.301										15		0.054		0.073		0.113		0.067										15.12		0.094		0.096		0.155		0.122

				17.97		0.085		0.086		0.157		0.080																										17.7		0.051		0.070		0.090		0.049
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		Tuulen vaikutus lokaalisiin eristävyyksiin

				basic																laminated																		cotton																				sparse

				wind		shoulder		chest		back		thigh								wind		shoulder		chest		back		thigh										wind		shoulder		chest		back		thigh												wind		shoulder		chest		back		thigh

				0.00		0.609		0.462		0.451		0.385								0.00		0.524		0.499		0.601		0.383										0.00		0.532		0.380		0.346		0.367												0		0.466		0.397		0.488		0.316

				0.45		0.542		0.415		0.442		0.352								0.44		0.506		0.474		0.613		0.371										0.45		0.512		0.368		0.352		0.345												1		0.386		0.330		0.473		0.293

				1.05		0.455		0.356		0.404		0.331								1.03		0.447		0.417		0.580		0.364										1.06		0.453		0.325		0.334		0.349												3.9		0.187		0.179		0.338		0.181

				4.13		0.277		0.230		0.345		0.302								4.07		0.269		0.265		0.482		0.348										4.16		0.237		0.208		0.251		0.300												8		0.098		0.111		0.183		0.109

				8.12		0.191		0.163		0.260		0.227								7.98		0.207		0.200		0.374		0.334										8.15		0.162		0.156		0.221		0.221												12.1		0.066		0.088		0.137		0.078

				15.03		0.119		0.103		0.180		0.140								14.84		0.201		0.159		0.331		0.301										15.12		0.094		0.096		0.155		0.122												15		0.054		0.073		0.113		0.067

				17.97		0.085		0.086		0.157		0.099		0.077																																												17.7		0.051		0.065		0.099		0.049

				wind		shoulder		chest		back		thigh								wind		shoulder		chest		back		thigh										wind		shoulder		chest		back		thigh												wind		shoulder		chest		back		thigh

				0.45		0%		-0%		0%		-0%								0.44		-0%		0%		-0%		0%										0.45		0%		0%		0%		0%												1		0%		-0%		0%		0%

				1.05		-16%		-14%		-9%		-6%								1.03		-12%		-12%		-5%		-2%										1.06		-12%		-12%		-5%		-1%												3.9		-52%		-46%		-29%		-38%

				4.13		-49%		-44%		-22%		-14%								4.07		-47%		-44%		-21%		-6%										4.16		-54%		-43%		-29%		-13%												8		-75%		-66%		-61%		-63%

				8.12		-65%		-61%		-41%		-36%								7.98		-59%		-58%		-39%		-10%										8.15		-68%		-58%		-37%		-36%												12.1		-83%		-73%		-71%		-74%

				15.03		-78%		-75%		-59%		-60%								14.84		-66%		-66%		-46%		-19%										15.12		-82%		-74%		-56%		-65%												15		-86%		-78%		-76%		-78%

				17.97		-84%		-79%		-65%		-72%										-60%																																				17.7		-87%		-80%		-79%		-83%





		0.4521111111		0.4521111111		0.4521111111

		1.0544444444		1.0544444444		1.0544444444

		4.1283333333		4.1283333333		4.1283333333
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		Nuken kääntämisen vaikutus

		turbulenttisuus																						Tuuli (m/s)		normal (3.6 %)		turbulence (20 %)

		nukke kohtisuoraan tuuleen																						0.5

		tuuli (m/s)		hajonta		turbulenttisuus		kokonais		left shoulder		right shoulder		chest		back								1.1		0.352

		1.08		0.04		3.70		0.357		0.447		0.444		0.361		0.405								4.1		0.291

		4.39		0.20		4.56		0.291		0.290		0.269		0.228		0.324								8.1		0.222

		7.86		0.34		4.26		0.224		0.190		0.203		0.165		0.245								15.0		0.141

		15.17		0.61		4.02		0.145		0.117		0.117		0.102		0.187								1.4				0.328

																								3.5				0.283

																								6.8				0.222

																								9.5				0.167

		Nukke 45 astetta tuuleen

		+5 C

		Tuuli (m/s)		hajonta		turbulenttisuus		kokonais		left shoulder		right shoulder		chest		back		vasen reisi		oikea reisi

		1.0		0.04		3.68		0.381		0.412		0.559		0.408		0.392		0.359		0.351

		3.8		0.16		4.22		0.317		0.237		0.450		0.291		0.336		0.323		0.332

		7.6		0.30		3.90		0.257		0.122		0.298		0.188		0.273		0.332		0.346				M91		kokonais45		kokonais

		14.2		0.53		3.76		0.164		0.076		0.164		0.115		0.193		0.139		0.172				0.352		0.381		0.369

																								0.291		0.317		0.316

																								0.222		0.257		0.250

		Nukke 90 astetta tuuleen																						0.141		0.164		0.164

		+ 5 C

																								3%		8%		5%

		Tuuli (m/s)		hajonta		turbulenttisuus		kokonais		left shoulder		right shoulder		chest		back		vasen reisi		oikea reisi				0%		9%		9%

		1.0		0.04		3.87		0.369		0.348		0.539		0.390		0.369		0.344		0.352				3%		16%		12%

		3.8		0.15		4.01		0.316		0.208		0.385		0.341		0.320		0.316		0.342				0%		16%		16%

		7.7		0.30		3.87		0.250		0.108		0.273		0.239		0.255		0.303		0.410				Tuuli (m/s)		0°		45°		90°

		14.4		0.53		3.67		0.164		0.068		0.207		0.145		0.141		0.158		0.211				0.5

																								1.1		0.352

																								4.1		0.291

																								8.1		0.222

		kohtisuoraan																						15.0		0.141

		wind (m/s)		left shoulder		right shoulder		chest		back														1.0				0.369

		1.1		0.447		0.444		0.361		0.405														3.8				0.316

		4.4		0.290		0.269		0.228		0.324														7.6				0.250

		7.9		0.190		0.203		0.165		0.245														14.2				0.164

		15.2		0.117		0.117		0.102		0.187														1.0						0.381

																								3.8						0.317

		45 kulmassa																						7.7						0.257

		wind (m/s)		left shoulder		right shoulder		chest		back														14.4						0.164

		1.0		0.412		0.559		0.408		0.392

		3.8		0.237		0.450		0.291		0.336

		7.6		0.122		0.298		0.188		0.273

		14.2		0.076		0.164		0.115		0.193

		90 kulmassa

		wind (m/s)		left shoulder		right shoulder		chest		back

		1.0		0.348		0.539		0.390		0.369

		3.8		0.208		0.385		0.341		0.320

		7.7		0.108		0.273		0.239		0.255

		14.4		0.068		0.207		0.145		0.141
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		Turbulenttisuuden vaikutus

		+15 C						kokonais		vasen olka		oikea olka		rinta		selkä		vasen reisi		oikea reisi

		Tuuli (m/s)		Hajonta		Turbulenttisuus		kokonais		vasen olka		oikea olka		rinta		selkä		vasen reisi		oikea reisi

		1.4		0.27		19.92		0.328		0.387		0.369		0.302		0.351		0.343		0.297

		3.5		0.55		15.85		0.283		0.367		0.259		0.213		0.323		0.314		0.278

		6.8		0.94		13.81		0.222		0.209		0.167		0.158		0.270		0.235		0.212

		9.5		1.30		13.63		0.167		0.138		0.109		0.118		0.216		0.159		0.156

		Nukke 45 astetta tuuleen

		+5 C

		Tuuli (m/s)		hajonta		turbulenttisuus		kokonais		vasen olka		oikea olka		rinta		selkä		vasen reisi		oikea reisi

		1.0		0.04		3.68		0.381		0.412		0.559		0.408		0.392		0.359		0.351

		3.8		0.16		4.22		0.317		0.237		0.450		0.291		0.336		0.323		0.332

		7.6		0.30		3.90		0.257		0.122		0.298		0.188		0.273		0.332		0.346

		14.2		0.53		3.76		0.164		0.076		0.164		0.115		0.193		0.139		0.172

		Nukke 90 astetta tuuleen

		+ 5 C

		Tuuli (m/s)		hajonta		turbulenttisuus		kokonais		vasen olka		oikea olka		rinta		selkä		vasen reisi		oikea reisi

		1.0		0.04		3.87		0.369		0.348		0.539		0.390		0.369		0.344		0.352

		3.8		0.15		4.01		0.316		0.208		0.385		0.341		0.320		0.316		0.342

		7.7		0.30		3.87		0.250		0.108		0.273		0.239		0.255		0.303		0.410

		14.4		0.53		3.67		0.164		0.068		0.207		0.145		0.141		0.158		0.211
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Sheet1

		Kokonaislämmöneristävyys tuulen funktiona

				basic		woollen		cotton		laminated		lighter

		0.5		0.431		0.418		0.406		0.450		0.393

		1		0.387		0.380		0.374		0.418		0.241

		4		0.317		0.298		0.298		0.349		0.184

		8		0.247		0.241		0.247		0.292		0.152

		15		0.148		0.158		0.158		0.260		0.101

		18		0.127		0.108		0.120		0.241		0.089

		Kokokonaistehon ja pinta-alapainotetun laskennan lämmöneristävyydet

				basic parallell		basic seriel		laminated parallel		laminated seriel

		0.5		72		70		67		67				0.45

		1		68		62		60		59

		4		57		52		52		47

		8		49		44		41		37

		15		43		38		24		21

		18		39		35		21		18

				basic parallell		basic seriel		laminated parallel		laminated seriel

		0.5		0.450		0.438		0.419		0.419

		1		0.425		0.388		0.375		0.369

		4		0.356		0.325		0.325		0.294

		8		0.306		0.275		0.256		0.231

		15		0.269		0.238		0.150		0.131

		18		0.244		0.219		0.131		0.113
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paikalliset

		KOKONAISLÄMMÖNERISTÄVYYDEN MUUGTOKSET KESKIARVONA 3 LÄMPÖTILASSA

		basic																		ptfe																		cotton																				sparse

		wind		standing		walking 0.3 m/s		walking  0.8 m/s												wind		standing		walking 0.3 m/s		walking  0.8 m/s												wind		standing		walking 0.3 m/s		walking  0.8 m/s														wind		standing		walking 0.8 m/s

		0.42		0%		0%		0%												0.4		0%		0%		0%												0.4		0%		0%		0%														1		0%		0%

		1		-9%		-5%		-3%												1		-6%		-4%		-3%												1		-3%		-6%		-4%														3.9		-41%		-35%

		4.1		-26%		-19%		-17%												3.9		-22%		-20%		-19%												4		-26%		-21%		-19%														8		-64%		-57%

		8.1		-44%		-37%		-32%												8		-33%		-32%		-29%												7.9		-40%		-38%		-35%														12.1		-73%		-65%

		15.9		-67%		-61%		-60%												14.9		-43%		-41%		-40%												14.7		-60%		-60%		-58%														15		-76%		-72%

		18		-72%				-63%																																																		17.7		-79%
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		Lokaaliset eristävyydet keskiarvona eri lämpötiloissa mitattuna

				basic																laminated																		sparse																		cotton

				wind		shoulder		chest		back		thigh								wind		shoulder		chest		back		thigh										wind		shoulder		chest		back		thigh										wind		shoulder		chest		back		thigh

				0.00		0.609		0.462		0.451		0.385								0.00		0.524		0.499		0.625		0.383										0		0.466		0.397		0.515		0.316										0.00		0.532		0.380		0.346		0.367

				0.45		0.542		0.415		0.442		0.352								0.44		0.506		0.474		0.613		0.371										1		0.386		0.330		0.473		0.293										0.45		0.512		0.368		0.352		0.345

				1.05		0.455		0.356		0.404		0.331								1.03		0.447		0.417		0.580		0.364										3.9		0.187		0.179		0.338		0.181										1.06		0.453		0.325		0.334		0.349

				4.13		0.277		0.230		0.345		0.302								4.07		0.269		0.265		0.482		0.348										8		0.098		0.111		0.183		0.109										4.16		0.237		0.208		0.251		0.300

				8.12		0.191		0.163		0.260		0.227								7.98		0.207		0.200		0.374		0.334										12.1		0.066		0.088		0.137		0.078										8.15		0.162		0.156		0.221		0.221

				15.03		0.119		0.103		0.180		0.140								14.84		0.201		0.159		0.331		0.301										15		0.054		0.073		0.113		0.067										15.12		0.094		0.096		0.155		0.122

				17.97		0.085		0.086		0.157		0.080																										17.7		0.051		0.070		0.090		0.049
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		Tuulen vaikutus lokaalisiin eristävyyksiin

				basic																laminated																		cotton																				sparse

				wind		shoulder		chest		back		thigh								wind		shoulder		chest		back		thigh										wind		shoulder		chest		back		thigh												wind		shoulder		chest		back		thigh

				0.00		0.609		0.462		0.451		0.385								0.00		0.524		0.499		0.601		0.383										0.00		0.532		0.380		0.346		0.367												0		0.466		0.397		0.488		0.316

				0.45		0.542		0.415		0.442		0.352								0.44		0.506		0.474		0.613		0.371										0.45		0.512		0.368		0.352		0.345												1		0.386		0.330		0.473		0.293

				1.05		0.455		0.356		0.404		0.331								1.03		0.447		0.417		0.580		0.364										1.06		0.453		0.325		0.334		0.349												3.9		0.187		0.179		0.338		0.181

				4.13		0.277		0.230		0.345		0.302								4.07		0.269		0.265		0.482		0.348										4.16		0.237		0.208		0.251		0.300												8		0.098		0.111		0.183		0.109

				8.12		0.191		0.163		0.260		0.227								7.98		0.207		0.200		0.374		0.334										8.15		0.162		0.156		0.221		0.221												12.1		0.066		0.088		0.137		0.078

				15.03		0.119		0.103		0.180		0.140								14.84		0.201		0.159		0.331		0.301										15.12		0.094		0.096		0.155		0.122												15		0.054		0.073		0.113		0.067

				17.97		0.085		0.086		0.157		0.099		0.077																																												17.7		0.051		0.065		0.099		0.049

				wind		shoulder		chest		back		thigh								wind		shoulder		chest		back		thigh										wind		shoulder		chest		back		thigh												wind		shoulder		chest		back		thigh

				0.45		0%		-0%		0%		-0%								0.44		-0%		0%		-0%		0%										0.45		0%		0%		0%		0%												1		0%		-0%		0%		0%

				1.05		-16%		-14%		-9%		-6%								1.03		-12%		-12%		-5%		-2%										1.06		-12%		-12%		-5%		-1%												3.9		-52%		-46%		-29%		-38%

				4.13		-49%		-44%		-22%		-14%								4.07		-47%		-44%		-21%		-6%										4.16		-54%		-43%		-29%		-13%												8		-75%		-66%		-61%		-63%

				8.12		-65%		-61%		-41%		-36%								7.98		-59%		-58%		-39%		-10%										8.15		-68%		-58%		-37%		-36%												12.1		-83%		-73%		-71%		-74%

				15.03		-78%		-75%		-59%		-60%								14.84		-66%		-66%		-46%		-19%										15.12		-82%		-74%		-56%		-65%												15		-86%		-78%		-76%		-78%

				17.97		-84%		-79%		-65%		-72%										-60%																																				17.7		-87%		-80%		-79%		-83%





		0.4521111111		0.4521111111		0.4521111111

		1.0544444444		1.0544444444		1.0544444444

		4.1283333333		4.1283333333		4.1283333333
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		Nuken kääntämisen vaikutus

		turbulenttisuus																						Tuuli (m/s)		normal (3.6 %)		turbulence (20 %)

		nukke kohtisuoraan tuuleen																						0.5

		tuuli (m/s)		hajonta		turbulenttisuus		kokonais		left shoulder		right shoulder		chest		back								1.1		0.352

		1.08		0.04		3.70		0.357		0.447		0.444		0.361		0.405								4.1		0.291

		4.39		0.20		4.56		0.291		0.290		0.269		0.228		0.324								8.1		0.222

		7.86		0.34		4.26		0.224		0.190		0.203		0.165		0.245								15.0		0.141

		15.17		0.61		4.02		0.145		0.117		0.117		0.102		0.187								1.4				0.328

																								3.5				0.283

																								6.8				0.222

																								9.5				0.167

		Nukke 45 astetta tuuleen

		+5 C

		Tuuli (m/s)		hajonta		turbulenttisuus		kokonais		left shoulder		right shoulder		chest		back		vasen reisi		oikea reisi

		1.0		0.04		3.68		0.381		0.412		0.559		0.408		0.392		0.359		0.351

		3.8		0.16		4.22		0.317		0.237		0.450		0.291		0.336		0.323		0.332

		7.6		0.30		3.90		0.257		0.122		0.298		0.188		0.273		0.332		0.346				M91		kokonais45		kokonais

		14.2		0.53		3.76		0.164		0.076		0.164		0.115		0.193		0.139		0.172				0.352		0.381		0.369

																								0.291		0.317		0.316

																								0.222		0.257		0.250

		Nukke 90 astetta tuuleen																						0.141		0.164		0.164

		+ 5 C

																								3%		8%		5%

		Tuuli (m/s)		hajonta		turbulenttisuus		kokonais		left shoulder		right shoulder		chest		back		vasen reisi		oikea reisi				0%		9%		9%

		1.0		0.04		3.87		0.369		0.348		0.539		0.390		0.369		0.344		0.352				3%		16%		12%

		3.8		0.15		4.01		0.316		0.208		0.385		0.341		0.320		0.316		0.342				0%		16%		16%

		7.7		0.30		3.87		0.250		0.108		0.273		0.239		0.255		0.303		0.410				Tuuli (m/s)		0°		45°		90°

		14.4		0.53		3.67		0.164		0.068		0.207		0.145		0.141		0.158		0.211				0.5

																								1.1		0.352

																								4.1		0.291

																								8.1		0.222

		kohtisuoraan																						15.0		0.141

		wind (m/s)		left shoulder		right shoulder		chest		back														1.0				0.369

		1.1		0.447		0.444		0.361		0.405														3.8				0.316

		4.4		0.290		0.269		0.228		0.324														7.6				0.250

		7.9		0.190		0.203		0.165		0.245														14.2				0.164

		15.2		0.117		0.117		0.102		0.187														1.0						0.381

																								3.8						0.317

		45 kulmassa																						7.7						0.257

		wind (m/s)		left shoulder		right shoulder		chest		back														14.4						0.164

		1.0		0.412		0.559		0.408		0.392

		3.8		0.237		0.450		0.291		0.336

		7.6		0.122		0.298		0.188		0.273

		14.2		0.076		0.164		0.115		0.193

		90 kulmassa

		wind (m/s)		left shoulder		right shoulder		chest		back

		1.0		0.348		0.539		0.390		0.369

		3.8		0.208		0.385		0.341		0.320

		7.7		0.108		0.273		0.239		0.255

		14.4		0.068		0.207		0.145		0.141
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		Turbulenttisuuden vaikutus

		+15 C						kokonais		vasen olka		oikea olka		rinta		selkä		vasen reisi		oikea reisi

		Tuuli (m/s)		Hajonta		Turbulenttisuus		kokonais		vasen olka		oikea olka		rinta		selkä		vasen reisi		oikea reisi

		1.4		0.27		19.92		0.328		0.387		0.369		0.302		0.351		0.343		0.297

		3.5		0.55		15.85		0.283		0.367		0.259		0.213		0.323		0.314		0.278

		6.8		0.94		13.81		0.222		0.209		0.167		0.158		0.270		0.235		0.212

		9.5		1.30		13.63		0.167		0.138		0.109		0.118		0.216		0.159		0.156

		Nukke 45 astetta tuuleen

		+5 C

		Tuuli (m/s)		hajonta		turbulenttisuus		kokonais		vasen olka		oikea olka		rinta		selkä		vasen reisi		oikea reisi

		1.0		0.04		3.68		0.381		0.412		0.559		0.408		0.392		0.359		0.351

		3.8		0.16		4.22		0.317		0.237		0.450		0.291		0.336		0.323		0.332

		7.6		0.30		3.90		0.257		0.122		0.298		0.188		0.273		0.332		0.346

		14.2		0.53		3.76		0.164		0.076		0.164		0.115		0.193		0.139		0.172

		Nukke 90 astetta tuuleen

		+ 5 C

		Tuuli (m/s)		hajonta		turbulenttisuus		kokonais		vasen olka		oikea olka		rinta		selkä		vasen reisi		oikea reisi

		1.0		0.04		3.87		0.369		0.348		0.539		0.390		0.369		0.344		0.352

		3.8		0.15		4.01		0.316		0.208		0.385		0.341		0.320		0.316		0.342

		7.7		0.30		3.87		0.250		0.108		0.273		0.239		0.255		0.303		0.410

		14.4		0.53		3.67		0.164		0.068		0.207		0.145		0.141		0.158		0.211
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Sheet1

		Kokonaislämmöneristävyys tuulen funktiona

				basic		woollen		cotton		laminated		lighter

		0.5		0.431		0.418		0.406		0.450		0.393

		1		0.387		0.380		0.374		0.418		0.241

		4		0.317		0.298		0.298		0.349		0.184

		8		0.247		0.241		0.247		0.292		0.152

		15		0.148		0.158		0.158		0.260		0.101

		18		0.127		0.108		0.120		0.241		0.089

		Kokokonaistehon ja pinta-alapainotetun laskennan lämmöneristävyydet

				basic parallell		basic seriel		laminated parallel		laminated seriel

		0.5		72		70		67		67				0.45

		1		68		62		60		59

		4		57		52		52		47

		8		49		44		41		37

		15		43		38		24		21

		18		39		35		21		18

				basic parallell		basic seriel		laminated parallel		laminated seriel

		0.5		0.450		0.438		0.419		0.419

		1		0.425		0.388		0.375		0.369

		4		0.356		0.325		0.325		0.294

		8		0.306		0.275		0.256		0.231

		15		0.269		0.238		0.150		0.131

		18		0.244		0.219		0.131		0.113
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paikalliset

		KOKONAISLÄMMÖNERISTÄVYYDEN MUUGTOKSET KESKIARVONA 3 LÄMPÖTILASSA

		basic																		ptfe																		cotton																				sparse

		wind		standing		walking 0.3 m/s		walking  0.8 m/s												wind		standing		walking 0.3 m/s		walking  0.8 m/s												wind		standing		walking 0.3 m/s		walking  0.8 m/s														wind		standing		walking 0.8 m/s

		0.42		0%		0%		0%												0.4		0%		0%		0%												0.4		0%		0%		0%														1		0%		0%

		1		-9%		-5%		-3%												1		-6%		-4%		-3%												1		-3%		-6%		-4%														3.9		-41%		-35%

		4.1		-26%		-19%		-17%												3.9		-22%		-20%		-19%												4		-26%		-21%		-19%														8		-64%		-57%

		8.1		-44%		-37%		-32%												8		-33%		-32%		-29%												7.9		-40%		-38%		-35%														12.1		-73%		-65%

		15.9		-67%		-61%		-60%												14.9		-43%		-41%		-40%												14.7		-60%		-60%		-58%														15		-76%		-72%

		18		-72%				-63%																																																		17.7		-79%
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		Lokaaliset eristävyydet keskiarvona eri lämpötiloissa mitattuna

				basic																laminated																		sparse																		cotton

				wind		shoulder		chest		back		thigh								wind		shoulder		chest		back		thigh										wind		shoulder		chest		back		thigh										wind		shoulder		chest		back		thigh

				0.00		0.609		0.462		0.451		0.385								0.00		0.524		0.499		0.625		0.383										0		0.466		0.397		0.515		0.316										0.00		0.532		0.380		0.346		0.367

				0.45		0.542		0.415		0.442		0.352								0.44		0.506		0.474		0.613		0.371										1		0.386		0.330		0.473		0.293										0.45		0.512		0.368		0.352		0.345

				1.05		0.455		0.356		0.404		0.331								1.03		0.447		0.417		0.580		0.364										3.9		0.187		0.179		0.338		0.181										1.06		0.453		0.325		0.334		0.349

				4.13		0.277		0.230		0.345		0.302								4.07		0.269		0.265		0.482		0.348										8		0.098		0.111		0.183		0.109										4.16		0.237		0.208		0.251		0.300

				8.12		0.191		0.163		0.260		0.227								7.98		0.207		0.200		0.374		0.334										12.1		0.066		0.088		0.137		0.078										8.15		0.162		0.156		0.221		0.221

				15.03		0.119		0.103		0.180		0.140								14.84		0.201		0.159		0.331		0.301										15		0.054		0.073		0.113		0.067										15.12		0.094		0.096		0.155		0.122

				17.97		0.085		0.086		0.157		0.080																										17.7		0.051		0.070		0.090		0.049
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		Tuulen vaikutus lokaalisiin eristävyyksiin

				basic																laminated																		cotton																				sparse

				wind		shoulder		chest		back		thigh								wind		shoulder		chest		back		thigh										wind		shoulder		chest		back		thigh												wind		shoulder		chest		back		thigh

				0.00		0.609		0.462		0.451		0.385								0.00		0.524		0.499		0.601		0.383										0.00		0.532		0.380		0.346		0.367												0		0.466		0.397		0.488		0.316

				0.45		0.542		0.415		0.442		0.352								0.44		0.506		0.474		0.613		0.371										0.45		0.512		0.368		0.352		0.345												1		0.386		0.330		0.473		0.293

				1.05		0.455		0.356		0.404		0.331								1.03		0.447		0.417		0.580		0.364										1.06		0.453		0.325		0.334		0.349												3.9		0.187		0.179		0.338		0.181

				4.13		0.277		0.230		0.345		0.302								4.07		0.269		0.265		0.482		0.348										4.16		0.237		0.208		0.251		0.300												8		0.098		0.111		0.183		0.109

				8.12		0.191		0.163		0.260		0.227								7.98		0.207		0.200		0.374		0.334										8.15		0.162		0.156		0.221		0.221												12.1		0.066		0.088		0.137		0.078

				15.03		0.119		0.103		0.180		0.140								14.84		0.201		0.159		0.331		0.301										15.12		0.094		0.096		0.155		0.122												15		0.054		0.073		0.113		0.067

				17.97		0.085		0.086		0.157		0.099		0.077																																												17.7		0.051		0.065		0.099		0.049

				wind		shoulder		chest		back		thigh								wind		shoulder		chest		back		thigh										wind		shoulder		chest		back		thigh												wind		shoulder		chest		back		thigh

				0.45		0%		-0%		0%		-0%								0.44		-0%		0%		-0%		0%										0.45		0%		0%		0%		0%												1		0%		-0%		0%		0%

				1.05		-16%		-14%		-9%		-6%								1.03		-12%		-12%		-5%		-2%										1.06		-12%		-12%		-5%		-1%												3.9		-52%		-46%		-29%		-38%

				4.13		-49%		-44%		-22%		-14%								4.07		-47%		-44%		-21%		-6%										4.16		-54%		-43%		-29%		-13%												8		-75%		-66%		-61%		-63%

				8.12		-65%		-61%		-41%		-36%								7.98		-59%		-58%		-39%		-10%										8.15		-68%		-58%		-37%		-36%												12.1		-83%		-73%		-71%		-74%

				15.03		-78%		-75%		-59%		-60%								14.84		-66%		-66%		-46%		-19%										15.12		-82%		-74%		-56%		-65%												15		-86%		-78%		-76%		-78%

				17.97		-84%		-79%		-65%		-72%										-60%																																				17.7		-87%		-80%		-79%		-83%





		0.4521111111		0.4521111111		0.4521111111

		1.0544444444		1.0544444444		1.0544444444

		4.1283333333		4.1283333333		4.1283333333

		8.1162222222		8.1162222222		8.1162222222

		15.0305555556		15.0305555556		15.0305555556

		17.97		17.97		17.97



wind (m/s)

shoulder

chest

back

Change of local thermal insulation (%)

Basic clothing

0.0004521134

-0.0001471129

0.0009933606

-0.1607985941

-0.1426584269

-0.0858264165

-0.4888653351

-0.444687529

-0.2205781153

-0.6478370074

-0.6075196697

-0.4126569739

-0.7812746146

-0.7528610933

-0.5924860503

-0.8440491956

-0.7938702421

-0.6459091715



		0.4381111111		0.4381111111		0.4381111111

		1.0267777778		1.0267777778		1.0267777778

		4.0654444444		4.0654444444		4.0654444444

		7.9818888889		7.9818888889		7.9818888889

		14.8394444444		14.8394444444		14.8394444444



wind (m/s)

shoulder

chest

back

Change of local thermal insulation (%)

PTFE-laminated clothing

-0.0009218862

0.0008320951

-0.0007373892

-0.1158847427

-0.1194349303

-0.0533973817

-0.468469499

-0.4408934468

-0.2144990442

-0.590420972

-0.5778868948

-0.3906389063

-0.66

-0.6644429028

-0.459919728
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		Nuken kääntämisen vaikutus

		turbulenttisuus																						Tuuli (m/s)		normal (3.6 %)		turbulence (20 %)

		nukke kohtisuoraan tuuleen																						0.5

		tuuli (m/s)		hajonta		turbulenttisuus		kokonais		left shoulder		right shoulder		chest		back								1.1		0.352

		1.08		0.04		3.70		0.357		0.447		0.444		0.361		0.405								4.1		0.291

		4.39		0.20		4.56		0.291		0.290		0.269		0.228		0.324								8.1		0.222

		7.86		0.34		4.26		0.224		0.190		0.203		0.165		0.245								15.0		0.141

		15.17		0.61		4.02		0.145		0.117		0.117		0.102		0.187								1.4				0.328

																								3.5				0.283

																								6.8				0.222

																								9.5				0.167

		Nukke 45 astetta tuuleen

		+5 C

		Tuuli (m/s)		hajonta		turbulenttisuus		kokonais		left shoulder		right shoulder		chest		back		vasen reisi		oikea reisi

		1.0		0.04		3.68		0.381		0.412		0.559		0.408		0.392		0.359		0.351

		3.8		0.16		4.22		0.317		0.237		0.450		0.291		0.336		0.323		0.332

		7.6		0.30		3.90		0.257		0.122		0.298		0.188		0.273		0.332		0.346				M91		kokonais45		kokonais

		14.2		0.53		3.76		0.164		0.076		0.164		0.115		0.193		0.139		0.172				0.352		0.381		0.369

																								0.291		0.317		0.316

																								0.222		0.257		0.250

		Nukke 90 astetta tuuleen																						0.141		0.164		0.164

		+ 5 C

																								3%		8%		5%

		Tuuli (m/s)		hajonta		turbulenttisuus		kokonais		left shoulder		right shoulder		chest		back		vasen reisi		oikea reisi				0%		9%		9%

		1.0		0.04		3.87		0.369		0.348		0.539		0.390		0.369		0.344		0.352				3%		16%		12%

		3.8		0.15		4.01		0.316		0.208		0.385		0.341		0.320		0.316		0.342				0%		16%		16%

		7.7		0.30		3.87		0.250		0.108		0.273		0.239		0.255		0.303		0.410				Tuuli (m/s)		0°		45°		90°

		14.4		0.53		3.67		0.164		0.068		0.207		0.145		0.141		0.158		0.211				0.5

																								1.1		0.352

																								4.1		0.291

																								8.1		0.222

		kohtisuoraan																						15.0		0.141

		wind (m/s)		left shoulder		right shoulder		chest		back														1.0				0.369

		1.1		0.447		0.444		0.361		0.405														3.8				0.316

		4.4		0.290		0.269		0.228		0.324														7.6				0.250

		7.9		0.190		0.203		0.165		0.245														14.2				0.164

		15.2		0.117		0.117		0.102		0.187														1.0						0.381

																								3.8						0.317

		45 kulmassa																						7.7						0.257

		wind (m/s)		left shoulder		right shoulder		chest		back														14.4						0.164

		1.0		0.412		0.559		0.408		0.392

		3.8		0.237		0.450		0.291		0.336

		7.6		0.122		0.298		0.188		0.273

		14.2		0.076		0.164		0.115		0.193

		90 kulmassa

		wind (m/s)		left shoulder		right shoulder		chest		back

		1.0		0.348		0.539		0.390		0.369

		3.8		0.208		0.385		0.341		0.320

		7.7		0.108		0.273		0.239		0.255

		14.4		0.068		0.207		0.145		0.141
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		Turbulenttisuuden vaikutus

		+15 C						kokonais		vasen olka		oikea olka		rinta		selkä		vasen reisi		oikea reisi

		Tuuli (m/s)		Hajonta		Turbulenttisuus		kokonais		vasen olka		oikea olka		rinta		selkä		vasen reisi		oikea reisi

		1.4		0.27		19.92		0.328		0.387		0.369		0.302		0.351		0.343		0.297

		3.5		0.55		15.85		0.283		0.367		0.259		0.213		0.323		0.314		0.278

		6.8		0.94		13.81		0.222		0.209		0.167		0.158		0.270		0.235		0.212

		9.5		1.30		13.63		0.167		0.138		0.109		0.118		0.216		0.159		0.156

		Nukke 45 astetta tuuleen

		+5 C

		Tuuli (m/s)		hajonta		turbulenttisuus		kokonais		vasen olka		oikea olka		rinta		selkä		vasen reisi		oikea reisi

		1.0		0.04		3.68		0.381		0.412		0.559		0.408		0.392		0.359		0.351

		3.8		0.16		4.22		0.317		0.237		0.450		0.291		0.336		0.323		0.332

		7.6		0.30		3.90		0.257		0.122		0.298		0.188		0.273		0.332		0.346

		14.2		0.53		3.76		0.164		0.076		0.164		0.115		0.193		0.139		0.172

		Nukke 90 astetta tuuleen

		+ 5 C

		Tuuli (m/s)		hajonta		turbulenttisuus		kokonais		vasen olka		oikea olka		rinta		selkä		vasen reisi		oikea reisi

		1.0		0.04		3.87		0.369		0.348		0.539		0.390		0.369		0.344		0.352

		3.8		0.15		4.01		0.316		0.208		0.385		0.341		0.320		0.316		0.342

		7.7		0.30		3.87		0.250		0.108		0.273		0.239		0.255		0.303		0.410

		14.4		0.53		3.67		0.164		0.068		0.207		0.145		0.141		0.158		0.211
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Sheet1

		Kokonaislämmöneristävyys tuulen funktiona

				basic		woollen		cotton		laminated		lighter

		0.5		0.431		0.418		0.406		0.450		0.393

		1		0.387		0.380		0.374		0.418		0.241

		4		0.317		0.298		0.298		0.349		0.184

		8		0.247		0.241		0.247		0.292		0.152

		15		0.148		0.158		0.158		0.260		0.101

		18		0.127		0.108		0.120		0.241		0.089

		Kokokonaistehon ja pinta-alapainotetun laskennan lämmöneristävyydet

				basic parallell		basic seriel		laminated parallel		laminated seriel

		0.5		72		70		67		67				0.45

		1		68		62		60		59

		4		57		52		52		47

		8		49		44		41		37

		15		43		38		24		21

		18		39		35		21		18

				basic parallell		basic seriel		laminated parallel		laminated seriel

		0.5		0.450		0.438		0.419		0.419

		1		0.425		0.388		0.375		0.369

		4		0.356		0.325		0.325		0.294

		8		0.306		0.275		0.256		0.231

		15		0.269		0.238		0.150		0.131

		18		0.244		0.219		0.131		0.113
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paikalliset

		KOKONAISLÄMMÖNERISTÄVYYDEN MUUGTOKSET KESKIARVONA 3 LÄMPÖTILASSA

		basic																		ptfe																		cotton																				sparse

		wind		standing		walking 0.3 m/s		walking  0.8 m/s												wind		standing		walking 0.3 m/s		walking  0.8 m/s												wind		standing		walking 0.3 m/s		walking  0.8 m/s														wind		standing		walking 0.8 m/s

		0.42		0%		0%		0%												0.4		0%		0%		0%												0.4		0%		0%		0%														1		0%		0%

		1		-9%		-5%		-3%												1		-6%		-4%		-3%												1		-3%		-6%		-4%														3.9		-41%		-35%

		4.1		-26%		-19%		-17%												3.9		-22%		-20%		-19%												4		-26%		-21%		-19%														8		-64%		-57%

		8.1		-44%		-37%		-32%												8		-33%		-32%		-29%												7.9		-40%		-38%		-35%														12.1		-73%		-65%

		15.9		-67%		-61%		-60%												14.9		-43%		-41%		-40%												14.7		-60%		-60%		-58%														15		-76%		-72%

		18		-72%				-63%																																																		17.7		-79%
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 kääntäminen ja turbulenttisuus
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		Lokaaliset eristävyydet keskiarvona eri lämpötiloissa mitattuna

				basic																laminated																		sparse																		cotton

				wind		shoulder		chest		back		thigh								wind		shoulder		chest		back		thigh										wind		shoulder		chest		back		thigh										wind		shoulder		chest		back		thigh

				0.00		0.609		0.462		0.451		0.385								0.00		0.524		0.499		0.625		0.383										0		0.466		0.397		0.515		0.316										0.00		0.532		0.380		0.346		0.367

				0.45		0.542		0.415		0.442		0.352								0.44		0.506		0.474		0.613		0.371										1		0.386		0.330		0.473		0.293										0.45		0.512		0.368		0.352		0.345

				1.05		0.455		0.356		0.404		0.331								1.03		0.447		0.417		0.580		0.364										3.9		0.187		0.179		0.338		0.181										1.06		0.453		0.325		0.334		0.349

				4.13		0.277		0.230		0.345		0.302								4.07		0.269		0.265		0.482		0.348										8		0.098		0.111		0.183		0.109										4.16		0.237		0.208		0.251		0.300

				8.12		0.191		0.163		0.260		0.227								7.98		0.207		0.200		0.374		0.334										12.1		0.066		0.088		0.137		0.078										8.15		0.162		0.156		0.221		0.221

				15.03		0.119		0.103		0.180		0.140								14.84		0.201		0.159		0.331		0.301										15		0.054		0.073		0.113		0.067										15.12		0.094		0.096		0.155		0.122

				17.97		0.085		0.086		0.157		0.080																										17.7		0.051		0.070		0.090		0.049
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		Tuulen vaikutus lokaalisiin eristävyyksiin

				basic																laminated																		cotton																				sparse

				wind		shoulder		chest		back		thigh								wind		shoulder		chest		back		thigh										wind		shoulder		chest		back		thigh												wind		shoulder		chest		back		thigh

				0.00		0.609		0.462		0.451		0.385								0.00		0.524		0.499		0.601		0.383										0.00		0.532		0.380		0.346		0.367												0		0.466		0.397		0.488		0.316

				0.45		0.542		0.415		0.442		0.352								0.44		0.506		0.474		0.613		0.371										0.45		0.512		0.368		0.352		0.345												1		0.386		0.330		0.473		0.293

				1.05		0.455		0.356		0.404		0.331								1.03		0.447		0.417		0.580		0.364										1.06		0.453		0.325		0.334		0.349												3.9		0.187		0.179		0.338		0.181

				4.13		0.277		0.230		0.345		0.302								4.07		0.269		0.265		0.482		0.348										4.16		0.237		0.208		0.251		0.300												8		0.098		0.111		0.183		0.109

				8.12		0.191		0.163		0.260		0.227								7.98		0.207		0.200		0.374		0.334										8.15		0.162		0.156		0.221		0.221												12.1		0.066		0.088		0.137		0.078

				15.03		0.119		0.103		0.180		0.140								14.84		0.201		0.159		0.331		0.301										15.12		0.094		0.096		0.155		0.122												15		0.054		0.073		0.113		0.067

				17.97		0.085		0.086		0.157		0.099		0.077																																												17.7		0.051		0.065		0.099		0.049

				wind		shoulder		chest		back		thigh								wind		shoulder		chest		back		thigh										wind		shoulder		chest		back		thigh												wind		shoulder		chest		back		thigh

				0.45		0%		-0%		0%		-0%								0.44		-0%		0%		-0%		0%										0.45		0%		0%		0%		0%												1		0%		-0%		0%		0%

				1.05		-16%		-14%		-9%		-6%								1.03		-12%		-12%		-5%		-2%										1.06		-12%		-12%		-5%		-1%												3.9		-52%		-46%		-29%		-38%

				4.13		-49%		-44%		-22%		-14%								4.07		-47%		-44%		-21%		-6%										4.16		-54%		-43%		-29%		-13%												8		-75%		-66%		-61%		-63%

				8.12		-65%		-61%		-41%		-36%								7.98		-59%		-58%		-39%		-10%										8.15		-68%		-58%		-37%		-36%												12.1		-83%		-73%		-71%		-74%

				15.03		-78%		-75%		-59%		-60%								14.84		-66%		-66%		-46%		-19%										15.12		-82%		-74%		-56%		-65%												15		-86%		-78%		-76%		-78%

				17.97		-84%		-79%		-65%		-72%										-60%																																				17.7		-87%		-80%		-79%		-83%





		0.4521111111		0.4521111111		0.4521111111

		1.0544444444		1.0544444444		1.0544444444

		4.1283333333		4.1283333333		4.1283333333

		8.1162222222		8.1162222222		8.1162222222

		15.0305555556		15.0305555556		15.0305555556

		17.97		17.97		17.97



wind (m/s)

shoulder

chest

back

Change of local thermal insulation (%)

Basic clothing

0.0004521134

-0.0001471129

0.0009933606

-0.1607985941

-0.1426584269

-0.0858264165

-0.4888653351

-0.444687529

-0.2205781153

-0.6478370074

-0.6075196697

-0.4126569739

-0.7812746146

-0.7528610933

-0.5924860503

-0.8440491956

-0.7938702421

-0.6459091715



		0.4381111111		0.4381111111		0.4381111111

		1.0267777778		1.0267777778		1.0267777778

		4.0654444444		4.0654444444		4.0654444444

		7.9818888889		7.9818888889		7.9818888889

		14.8394444444		14.8394444444		14.8394444444



wind (m/s)

shoulder

chest

back

Change of local thermal insulation (%)

PTFE-laminated clothing

-0.0009218862

0.0008320951

-0.0007373892

-0.1158847427

-0.1194349303

-0.0533973817

-0.468469499

-0.4408934468

-0.2144990442

-0.590420972

-0.5778868948

-0.3906389063

-0.66

-0.6644429028

-0.459919728
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		Nuken kääntämisen vaikutus

		turbulenttisuus																						Tuuli (m/s)		normal (3.6 %)		turbulence (20 %)

		nukke kohtisuoraan tuuleen																						0.5

		tuuli (m/s)		hajonta		turbulenttisuus		kokonais		left shoulder		right shoulder		chest		back								1.1		0.352

		1.08		0.04		3.70		0.357		0.447		0.444		0.361		0.405								4.1		0.291

		4.39		0.20		4.56		0.291		0.290		0.269		0.228		0.324								8.1		0.222

		7.86		0.34		4.26		0.224		0.190		0.203		0.165		0.245								15.0		0.141

		15.17		0.61		4.02		0.145		0.117		0.117		0.102		0.187								1.4				0.328

																								3.5				0.283

																								6.8				0.222

																								9.5				0.167

		Nukke 45 astetta tuuleen

		+5 C

		Tuuli (m/s)		hajonta		turbulenttisuus		kokonais		left shoulder		right shoulder		chest		back		vasen reisi		oikea reisi

		1.0		0.04		3.68		0.381		0.412		0.559		0.408		0.392		0.359		0.351

		3.8		0.16		4.22		0.317		0.237		0.450		0.291		0.336		0.323		0.332

		7.6		0.30		3.90		0.257		0.122		0.298		0.188		0.273		0.332		0.346				M91		kokonais45		kokonais

		14.2		0.53		3.76		0.164		0.076		0.164		0.115		0.193		0.139		0.172				0.352		0.381		0.369

																								0.291		0.317		0.316

																								0.222		0.257		0.250

		Nukke 90 astetta tuuleen																						0.141		0.164		0.164

		+ 5 C

																								3%		8%		5%

		Tuuli (m/s)		hajonta		turbulenttisuus		kokonais		left shoulder		right shoulder		chest		back		vasen reisi		oikea reisi				0%		9%		9%

		1.0		0.04		3.87		0.369		0.348		0.539		0.390		0.369		0.344		0.352				3%		16%		12%

		3.8		0.15		4.01		0.316		0.208		0.385		0.341		0.320		0.316		0.342				0%		16%		16%

		7.7		0.30		3.87		0.250		0.108		0.273		0.239		0.255		0.303		0.410				Tuuli (m/s)		0°		45°		90°

		14.4		0.53		3.67		0.164		0.068		0.207		0.145		0.141		0.158		0.211				0.5

																								1.1		0.352

																								4.1		0.291

																								8.1		0.222

		kohtisuoraan																						15.0		0.141

		wind (m/s)		left shoulder		right shoulder		chest		back														1.0				0.369

		1.1		0.447		0.444		0.361		0.405														3.8				0.316

		4.4		0.290		0.269		0.228		0.324														7.6				0.250

		7.9		0.190		0.203		0.165		0.245														14.2				0.164

		15.2		0.117		0.117		0.102		0.187														1.0						0.381

																								3.8						0.317

		45 kulmassa																						7.7						0.257

		wind (m/s)		left shoulder		right shoulder		chest		back														14.4						0.164

		1.0		0.412		0.559		0.408		0.392

		3.8		0.237		0.450		0.291		0.336

		7.6		0.122		0.298		0.188		0.273

		14.2		0.076		0.164		0.115		0.193

		90 kulmassa

		wind (m/s)		left shoulder		right shoulder		chest		back

		1.0		0.348		0.539		0.390		0.369

		3.8		0.208		0.385		0.341		0.320

		7.7		0.108		0.273		0.239		0.255

		14.4		0.068		0.207		0.145		0.141
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		Turbulenttisuuden vaikutus

		+15 C						kokonais		vasen olka		oikea olka		rinta		selkä		vasen reisi		oikea reisi

		Tuuli (m/s)		Hajonta		Turbulenttisuus		kokonais		vasen olka		oikea olka		rinta		selkä		vasen reisi		oikea reisi

		1.4		0.27		19.92		0.328		0.387		0.369		0.302		0.351		0.343		0.297

		3.5		0.55		15.85		0.283		0.367		0.259		0.213		0.323		0.314		0.278

		6.8		0.94		13.81		0.222		0.209		0.167		0.158		0.270		0.235		0.212

		9.5		1.30		13.63		0.167		0.138		0.109		0.118		0.216		0.159		0.156

		Nukke 45 astetta tuuleen

		+5 C

		Tuuli (m/s)		hajonta		turbulenttisuus		kokonais		vasen olka		oikea olka		rinta		selkä		vasen reisi		oikea reisi

		1.0		0.04		3.68		0.381		0.412		0.559		0.408		0.392		0.359		0.351

		3.8		0.16		4.22		0.317		0.237		0.450		0.291		0.336		0.323		0.332

		7.6		0.30		3.90		0.257		0.122		0.298		0.188		0.273		0.332		0.346

		14.2		0.53		3.76		0.164		0.076		0.164		0.115		0.193		0.139		0.172

		Nukke 90 astetta tuuleen

		+ 5 C

		Tuuli (m/s)		hajonta		turbulenttisuus		kokonais		vasen olka		oikea olka		rinta		selkä		vasen reisi		oikea reisi

		1.0		0.04		3.87		0.369		0.348		0.539		0.390		0.369		0.344		0.352

		3.8		0.15		4.01		0.316		0.208		0.385		0.341		0.320		0.316		0.342

		7.7		0.30		3.87		0.250		0.108		0.273		0.239		0.255		0.303		0.410

		14.4		0.53		3.67		0.164		0.068		0.207		0.145		0.141		0.158		0.211
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