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Temperature Vacuum Dryer for Biological Drying
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A bstract

Of the roughly four million known substances, about 60,000 are
processed and sold ; many of these must be dried. Many materials
are processed in the liquid state - ideal for mixing and reacting -
but most products are needed or wanted as dry, or relatively dry,
solids.

Usually operation is just below atmospheric pressure, as with
direct dryers, but some are built for vacuum operation with
pressures as low as 50mmHg abs.. This lowers the boiling point to
39

In tradition, there have been two kinds of drying methods, which
are sun drying and artificial drying. The sun drying method which
has been adopted traditionally has been replaced by the hot-air
drying method which is one of the most general methods of artificial
drying, with its simple drying system, low initial cost of drying
plant, and easy operating method. But the hot-air drying method
has some defects ; (1)much energy loss happens due to the

discharge of hot air during the drying process, (2)control of drying



rate is not easy on account of changing relative humidity of inlet air
for uniform hot air temperature, (3)high temperature of foods in
drying process brings about the production of low-grade drying
products. Also, the hot-air drying method is inducing environmental
and sanitary problems which are resulting from the emission of high
temperature and high humidity air, including stick on the drying
progress.

Vacuum drying takes advantage of energy saving and mass
production because it reduces the drying time by increasing the
drying rate under low temperature condition.

The aim of this paper is to develop the low temperature vacuum
dryer, with low initial investments and operating costs, easy

operating method and trouble- free operation.
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Fig. 2.1
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(data acquisition system)

Fig. 2.2
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Fig. 2.1 Schematic diagram of experimental apparatus
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2.2

Photo. 2.1 g 19.05
x 1.65t mm - 8Hx 0.8tx 5f/in
980Lx 800W x 70H mm 96
(load cell)
Photo. 2.1 , Photo. 2.2

30 ,
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s = (2.1)

Fig. 2.3

(throat),
(diffuser)

, Fig. 24 ,
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Photo. 2.3
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Photo. 2.1 Vacuum drying chamber

Photo. 2.2 Experimental apparatus
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Photo. 2.4 Driven pump for water jet air ejector
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2.3

K-Type (C- A thermocouple)

150mm, 4mm, 150mm ,

(data logger) ,
0.01 (standard thermometer)

(least regression)

Fig. 25 #1
24V DC A/D
(mV DC)
(mmHg abs.) ,

- 19 -



kg

Fig. 2.6
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Fig. 2.6 Attachment state of weighing sensors
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2.4

24.1

Vil

(1) Control Box Main

(2)

Vvl Vvi2 Vv2l Vv22

(3)

(Vel, V&)
2 , 1
Va1l Vck2 V&l va2
(4) ( 500mmHg abs.)
2 , 1
V2 V21 Vv22
(5)
e 2
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(7) (  50mmHg abs.)

Vvil Vvi2 VV21 V22

(8) Ve, Ve
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(2)
3 . 2
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(7) Control Box Main

Table. 2.1 50mmHg abs.
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Table. 2.1 Experimental Data

kg
hr [mmHg|mmHg kcaWkg A A keav [217] keal /| m mr
hr hr hr

0 | 7600 X X X X [25.4(26.322.9| 2.500 X X X X X X X
1 | 435 4018|829 [549.63| 3.05 |31.1|33.0(63.1| 2.420 | 0.080 |0.080| 44.0 | 799|518/ 15 | 04
2 | 410 | 423 | 350 |577.73|25.25|35.8|37.9(76.9| 2.222 | 0.198 |0.198|114 .4/208.0| 0.8 |260.0| 9.1
3 | 55.1 | 48.1 | 37.4 |576.59|22.76|42 5|43 5/754| 2.039 | 0.183 |0.183|105.5/191.8/|5.1 | 376 | 76
4 | 51.2 | 53.2 | 39.3 |575.45|20.56|42 9|44 7|75.0/1.876 | 0.163 |0.163| 93.8 |170.5/3.6 | 474 | 6.1
5 | 48.7 | 50.0 | 38.2 |576.02|21.63|44 946 8/79.3/ 1.681 | 0.195 |0.195|112.3|204.2| 6.7 | 30.5 | 7.7
6 | 435 | 46.1 | 36.7 |577.16|23.97|49.8/51.0/78.1| 1.454 | 0.227 |0.227|131.0/238.2|13.1| 18.2 | 9.9
7 | 525 | 48.0 | 39.0 |575.45/20.56|56.0/58.2(75.9| 1.307 | 0.147 |0.147| 84.6 |1538|170] 90 | 55
8 | 423 | 474 | 37.1 |576.59|22.76/68.3/71.9/79.1| 1.156 | 0.151 |0.151| 87.1 |158.3|31.2| 5.1 62
9 | 525 | 474 | 37.1 |576.59|22.76|63.6/65.9|78.5/ 0.993 | 0.163 [0.163| 94.0 |170.9|16.2| 10.5| 6.7
10 | 55.1 | 53.8 | 39.3 |575.45(20.56|68.2|67.3|77.7| 0.845 | 0.148 |0.148| 85.2 (1548|289 54 | 55
11| 461 | 506 | 38.3 |576.02|21.63|68.5/67.5/78.0/ 0.734 | 0.111 |0.111| 63.9 |116.3|30.2| 38 | 44
12 | 448 | 455 | 36.4 |577.16(/23.97|67.2/66.2|76.1| 0.651 | 0.083 |0.083| 47.9 | 87.1 (308 28 | 36
13| 512 | 48.0 | 37.3 |576.59|22.76|66.7/66.9/76 .5/ 0.563 | 0.088 |0.088| 50.7 | 92.3 294/ 3.1 | 3.6
14| 589 | 55.1 | 39.9 |574.88/19.55|66.1/66.0/75.9| 0.503 | 0.060 |0.060| 345 | 62.7 (26.2| 24 | 2.1
15| 435 | 512 | 38.7 |576.02|21.63|67.4/66.5/76.8| 0.448 | 0.055 |0.055| 31.7 | 576 |28.7) 20 | 22
16 | 499 | 46.7 | 369 |577.16(23.97|65.7/64.6(79.8/ 0.424 | 0.024 |0.024| 139 | 25.2 (288 09 | 1.0
17 | 525 | 512 | 38.7 |576.02(21.63|67.1/66.2|76.9| 0.404 | 0.020 |0.020| 11.5 | 209 (284 0.7 | 08
18

19

20

21

22

23

24

25

27 -




3.1
Fig. 3.1
50mmHg abs. 180
30
100mmHg abs.
50mmHg abs.
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180

(50mmHg abs.) ,

Fig. 3.1
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¢ Ejector
O Vacuum purmp

A Ejector, Vacuum punp

Pressure, p mmHg abs.
=

o~y

o H G0 a0 120 150 180 o

Tima, t min

Fig. 3.1 Vacuum pumping characteristic curves
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3.2

3.21

t =0 hr
Fig. 2.6
W
WC! Wh ’
Wr = W, + W, (3.1)
W, , t
W,
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T oW, Towor w,
o Wiho Wiho
0 Wr, W, + Wy,
Wio (1- @)
W, = o,
W, = Y ___w
ho — (1_ a)o) c
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Wst

Fig. 3.2 Fig. 35

, 10 13 ,
5 8
Wy = - a;t+ b (3.6)
Fig. 3.2
70 50, 100, 200mmHg
abs.
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Cayenne weight, W kg

C 5 10 18 20 25 Ky

Time, t hr
Fig. 3.2 Effect of vacuum pressure on cayenne

weight variation
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Fig. 3.3 Effect of vacuum pressure on reducing

rate of weight
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50, 100, 200mmHg abs.

Fig. 34

Fig. 34

70
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Fig.
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3.4 Effect of vacuum

variation
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50, 100, 200mmHg abs.

super heat)

Fig. 3.5 70

200mmHg abs.

(wall superheat)

(boiling curve)
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5 lin =70°C

G A A0 Bl abs.
;-:_ 4 N, | » A00mmHg abs.
E @, 200y abs,

2

Evaporation rate, u

Fig. 3.5 Effect of vacuum pressure on vapor speed
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ATs ,

. (3.12)

(3.12)

(local heat transfer coefficient), h(kcal/ hr )

_ g
h= (3.13)
Fig. 3.6 70 50, 100,

200mmHg abs.

(3.2) w (%)

Rd(kgH20/manr) ,

- 41 -



2 hr't

Local heal transfer coeflicient, b keal/m

IDH T 12 o T T T

Thin =70 T

Fy SmmHg abs,
B  100mmHg abs.
[ ]

I 200mmHg .ﬂ.‘he.

(1]
13 10 157
Temperature, ATs T

Fig. 3.6 Effect of vacuum pressure on

boiling curve
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(characteristic curve of drying)

WC
Rac = A ézlt‘\ﬂ
) (3.8)
) (3.9)
I )
tep = K, (In kl)
- L In K
ks ( al)
(3.15) t (3.6)
) , WT
Wc (3.7) “1t= 0"
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CUcAp = WTcp
_ WHZOCAp
Wc+ WHZOcp
v _ WHZOcAp (1 - wcAp)
°© - We.p
= (1 - wcAp) WTcAp
_ @e.p
WHZOCAp - (1 _ w, p) Wc
te )

- 44 -

(3.16)

(3.17)
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Wi, = a, e (3.19)

w _ WHZOe
e = wW o
! (3.20)
_ WHZOe
- Wc+ WHZOe
W _ WHZOe (1 - we)
c - We
(3.21)
= (1 - we) WTe
We
WHQOe = (1 _ a)e) Wc (322)
Fig. 3.7 70
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50, 100, 200mmHg abs.

Fig. 3.8 Fig. 3.2 Fig. 3.7

Fig. 3.9
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0.50
1 Tir: =?GUG |
0.45 : - o 50mmHg abs.
o: 100mmHg abs.

0.40 ' | a:200mmHg abs.
0.35

0.30

Drying Rate, R o kg/m°hr

0.05

0 100 200 300 400 500 600
Water Content, w %

Fig. 3.7 Effect of vacuum pressure on drying rate
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0.50
Tin = 70 °Q

 0.45 e : .
ae o . 50mmHg abs.
% 0.40 : - - o 100mmHg abs. |
= a . 200mmHg abs.
o 10,35 ; : :
e
C  0.30
g
CEEU 0.25
oo
E 020
&
9 01s

0.10

0.05

0.00

0 5 10 15 20 25 30
Time, t hr

Fig. 3.8 Effect of degree of vacuum on drying rate
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100
& B | Tag70°C|
o ¢ . 50mmHg abs.
= 80 ‘o : 100mmHg abs.
Eﬂ 70 A EDDmmHg_abs._
c
> 60
&
s 90
a
c 40
@
= 3
a O

20

10

0

0 100 200 300 400 500 600
Water Content, w %

Fig. 3.9 Effect of degree of vacuum on surface

temperature of cayenne
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70

3.2.2

Fig. 3.10 100mmHg abs.
80, 75, 70
Fig. 3.11 Fig. 3.10
11 , 75
16
Fig. 3.12
, Fig. 3.13
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80
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Fig. 3.11

Fig. 3.14

Fig. 3.15

Fig. 3.16 Fig. 3.10 Fig. 3.15

Fig. 3.17
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3.0

in = 100 mmHg abs.
A M LT
u.
o

BN

Cayenne weight, W kg

0.0
C 5 10 15 20 25 Ky

Time, 1 hr

Fig. 3.10 Effect of hot water temperature to cayenne

weight variation
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(.

Cayenne drying rate, —AW/At ka/hr

107 ¢ 5 10 15 20 25 0

lime, t hr

Fig. 3.11 Effect of hot water temperature on reducing

rate of cayenne weight
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2

3 I 1 1

. Pi, = 100 mmHg abs.
[ o |
= | A, AT

. _ _ . AR
E ., 1 L T
i ' ' L ®. O 70T
T,
—
T 1P
b
o 8
; g
s
= .
g
[
T

10

? A

L]

4

2

if
0 5 10 15 20 25 30

lime, t hr

Fig. 3.12 Effect of hot water temperature on heat

flux variation
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1 | . .
p Fin =100 mmHg abs.
, AN 0
s | B 750
“E“ @, O 70T
? 1l
=
.
@10
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2 s
b
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B
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Time, t hr

Fig. 3.13 Effect of hot water temperature on

vapor speed
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2 hr'

P,, =100 mmHg abs.

A
u
®

BT
AL
BT B

Local heat transfer coefficient, h keal/m

- = .+
10"

1]
10 10"

107

Temperature, ATs T

Fig. 3.14 Effect of hot water temperature on

boiling curve
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0.50
0.45
0.40
0.35
0.30
0.25
0.20
0.15

Drying Rate, R ac kg/m “hr

0.10
0.05

0.00

0 100 200 300 400 500 600
Water Content, w %

Fig. 3.15 Effect of hot water temperature on

drying rate
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0.50
0.45
0.40
0.35
0.30
0.25
0.20
0.15

Drying Rate, R 4 kg/mZhr

0.10
0.06

0.00

Fig. 3.16 Effect of degree of hot water temperature

on drying rate
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=
&
QED
O
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30
20
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0
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Water Content, %

Fig. 3.17 Effect of degree of hot water temperature

on surface temperature of cayenne
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3.2.3

Table. 3.1

Fig. 3.18 , Fig. 3.19 , Fig.

3.20
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Table 3.1 Weight variation of cayenne in drying

chamber

Time| Initial Weight - Initial Weight - Initial Weight - Initial Weight -
Layer 32 hr- 42hr, gr | 32 hr- 42hr, gr | 32 hr- 42hr, gr | 32 hr> 42hr, gr
1- Layer| 3,058- 862 - 566 3,016 974568 | 3,034 736552 3,022 - 685 630
2- Layer|5,014-2,048-1,170(5,018- 2,192 - 1,136| 5,012 - 2,004 - 1,084 5,034 - 1,920 - 1,044
1- Layer| 3,017-804- 612 3,032 736 - 594 3,050 616 - 560 3,008 - 678 - 554
2- Layer|5,038- 2,158 - 1,080 5,044 - 1,928 - 1,030| 5,022 1,592 926 | 5,024 - 1,896 - 956
1- Layer| 3,010-890-584 3,008- 640546 | 3,004 664548 3,020 800 638
2- Layer| 5,004 - 2,320 1256 | 5,018 - 1,726 - 1,002 5,006 - 2,132 - 1,068 5,012 - 2,290 - 1,211

Fig. 3.18 Testing location in vacuum chamber
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3.5

Weight, w kg

0.0

0 10 20 30 40 50
Time, t hr

Fig. 3.19 Cayenne weight variation according

to the location
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3.5

3.0

%]
o

Weight, w kg
Mma
=

1.5
1.0
0.5
0.0
0 10 20 30 40 50
Time, t hr

Fig. 3.20 Cayenne weight variation according

to the location
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3.2.4

(50 /kwh) (500 /¢ )
(700 /kg) (18,000 /kg)
Table. 3.2 1
76 ,
(7 9 ) 3 Table. 3.3
16,200
, 3
3
128,900 , 58,500

70,400 : 3
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Table 3.2 Drying Cost per one time

Low Temperature _
Hot- air Dryer
Vacuum Dryer

Drying quantit

ying 4 y 1,000 1,000
(green cayenne), kg
Farm electricity cost, kwh 333 185
Full cost, ¢ 45 213
T otal cost, 1,000won 739.2 815.7

Table 3.3 Drying Cost during three months

Low Temperature _
Hot- air Dryer
Vacuum Dryer

Drying number of time
ying 15 7

/month

Total cost ,1,000won 33,300 17,100

Table 3.4 Comparison of net income during three

months
Low Temperature _
Hot- air Dryer
Vacuum Dryer
Production, kg 9,000 4,200
Amount, 1,000won 162,200 75,600
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3.3

3.3.1
, Fig. 321 Fig. 3.24
Fig. 3.21 , Fig. 3.22
3.23

Fig. 3.24

60

Fig. 325 Fig. 321 Fig. 3.24
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Fig. 3.26

Fig. 3.27
200 800%
25 30 , 200%

200%
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3.0 |

P, =50 mmHg abs.
Thin =75 T

50 W=-02991+2560|

Cayenne weight, W kg

—
n

1.0
W =4.528 x EXP.(-0.306 1)
0.5
0.0
0 5 10 15 2 25 20

Time, t br

Fig. 3.21 Measuring results of weight variation

of mushroom
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Fig. 3.22 Variation of weight reducing rate

of mushroom
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. | | 2|
O Pin =90mmHg abs. [
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o
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3.3.2

Table. 3.5 ,

Table 3.5 Weight variation of mushroom in drying

chamber
ime Initial weight - Initial weight - Initial weight - Initial weight -
Layer 16 hr, gr 16 hr, gr 16 hr, gr 16 hr, gr
1- Layer 3,500 - 866 3,494 - 868 3,498 - 956 3,502 - 820
1- Layer 3,486 - 692 3,494 - 652 3,498 - 646 3,502 - 664
1- Layer 3,496 774 3504 - 724 3,502 - 698 3,504 - 780
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3.3.3

3.24
( )
: (50 /kwh)
(500 /¢ ) . (3,250 /Kg)
(kg/35,000 )
Table 3.6 1
42 :
1 Table. 3.7
24,100
1
55,000 : 27,240

27,760 : 1
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Table 3.6 Drying Cost per one time

Low Temperature _
Hot- air Dryer
Vacuum Dryer

Dryin uantit

ying 4 y 500 500
(green cayenne), kg
Farm electricity cost, kwh 167 93
Full cost, ¢ 23 107
Total cost, 1,000won 1,645.4 1,683.7

Table 3.7 Drying Cost during a month

Low Temperature _
Hot- air Dryer
Vacuum Dryer

Drying number of time
30 15

/month
Total cost ,1,000won 49,361 25,260

Table 3.8 Comparison of net income during a month

Low Temperature _
Hot- air Dryer
Vacuum Dryer

Production, kg 3,000 1,500

Amount, 1,000won 105,000 52,500
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3 W=-0.173t
+2548  W=0.115t+2.548 kg |, W=2.405x%

e-QIx W=2.451x e-Q0& kg
(4)

u=6.16
u=1.12 m/hr , u=95.93x e-Q272

u=12.75x e-Q14 m/hr

(5)

(6)
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Appendix

Spec. of Experimental Apparatus

maker size capa. pow er range head |quantity
59000 x
vacuumWOOSUNG
2485hx 1
chamber ENG.
2100w
ultimate
v acuum/WOOSUNG 3,2000 / | 220/380
) press.: 1
pump VACU. CO. min V AC
05 Torr
water jet 0.5m3
o Kl WON } 2
air ejector min
) KYUNG 50,000 220
boiler 1
DONG kcal/lhr | V AC
220
load cell CAS 20kgf -45 65 4
VvV AC
cooling|/COOL TOP| g 800x | 39,000 | 220/380 1
tower CO. 15908 kcal/hr | V AC
hot water .
) ] KYUNG 1550 /mi| 220
circulation m 2
DONG n VvV AC
pump
cold water
) ] 0.8m3 | 220/380
circulation| HAN IL . 45m 2
min VvV AC
pump
circulation| DOONG- A 160m3 | 220/380
@ 750 ) 2
fan CO. min VvV AC
) WOOSUNG | g 19.05x
fin tube
ENG. 1.65t
WOOSUNG 5,000k cal
condenser 2
ENG. /hr
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A ppendix

Experimental Data for Cayennes

Data No. 42(=50m mHg abs. T=80 ) £1998. 8. 19.
kg
kcalkg A9 el el kcaV keal / kcal /| m mr
hr hr hr
hr  mmHg|mmHg
0 | 7600 X X X X [25.4(26.3(22.9| 2.500 X X X X X X X
1 | 435 |4018| 82.9 [549.63| 3.05|31.1/33.0/63.1| 2.420| 0.080 (0.080| 440|799 518 15 | 04
2 | 410 | 423 | 35.0 |577.73|25.25|35.8/37.9/76 9| 2.222 | 0.198 |0.198|114 4| 208.0/ 0.8 |260.0| 9.1
3 | 55.1 | 48.1 | 37.4 |576.59|22.76|42 5|43.5/75.4/ 2.039 | 0.183 |0.183|105.5/191.8/5.1 | 376 | 7.6
4 | 51.2 | 53.2 | 39.3 |575.45/20.56|42.9|44.7/75.0/ 1.876 | 0.163 |0.163| 93.8 |1705(3.6 | 474 | 6.1
5 | 48.7 | 50.0 | 38.2 |576.02|21.63|44 9|46.8/79.3| 1.681 | 0.195 |0.195|112.3|204.2| 6.7 | 305 | 7.7
6 | 435 | 46.1 | 36.7 |577.16|23.97|49.8/51.0/78.1| 1.454 | 0.227 |0.227/131.0/238.2|13.1| 18.2 | 99
7 | 525 | 48.0 | 39.0 [575.45/20.56|56.0/58.2|75.9| 1.307 | 0.147 |0.147| 846 |153.8/17.0 9.0 | 55
8 | 423 | 474 | 37.1 |576.59|22.76/68.3/71.9/79.1| 1.156 | 0.151 |0.151| 87.1 |158.3|31.2| 5.1 62
9 | 525 | 474 | 37.1 |576.59|22.76|63.6/65.9/78.5/ 0.993 | 0.163 |0.163| 94.0 |1709|16.2| 105 | 6.7
10 | 55.1 | 53.8 | 39.3 |575.45|20.56|68.2|67.3|77.7) 0.845| 0.148 |0.148| 85.2 |154.8[289 54 | 55
11 | 46.1 | 506 | 38.3 |576.02|21.63|68.5/67.5/78.0/ 0.734 | 0.111 |0.111| 639 |116.3]30.2| 38 | 4.4
12 | 448 | 455 | 36.4 |577.16|23.97|67.2/66.2/76.1) 0.651 | 0.083 |0.083| 479 | 87.1 308 2.8 | 3.6
13 | 512 | 48.0 | 37.3 |576.59|22.76|66.7/66.9/76 .5/ 0.563 | 0.088 |0.088| 50.7 | 92.3 294/ 3.1 | 3.6
14 | 589 | 55.1 | 39.9 |574.88|19.55|66.1/66.0/75.9) 0.503 | 0.060 |0.060| 345 | 62.7 [26.2| 24 | 2.1
15| 435 | 51.2 | 38.7 |576.02|21.63|67.4/66.5/76.8) 0.448 | 0.055 |0.055| 31.7 | 57.6 [28.7| 2.0 | 2.2
16 | 499 | 46.7 | 36.9 |577.16|23.97|65.7|64.6/79.8) 0.424 | 0.024 |0.024| 139 | 25.2 (288 09 | 1.0
17 | 525 | 51.2 | 38.7 |576.02|21.63|67.1/66.2/76 9| 0.404 | 0.020 (0.020| 11.5| 20.9 284/ 0.7 | 0.8
18
19
20
21
22
23
24
25
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Data No. 44(P=50mm Hg abs. T=75 ) 11998. 8. 28.
kcal /| kcal /|
kcaV hr
hr  mmHg|mmHg kcaWkg| /g kg kg kg/r e hr m /hr
0 | 760.0] x X X X 16.3| 16.3| 19.9(2.500| x X X X X X X
1 49.9| 405.0 (83.3|549.63| 3.05 | 19.0| 19.7| 57.3/2.459(0.041| 0.041| 225 | 410|643 0.6 | 0.2
2 48.6| 49.3 (37.9|576.02|21.63| 34.8 35.4| 74.1/2.326/0.133| 0.133| 76.6 |139.3|/3.1| 449 | 52
3 46.0| 47.3 | 37 |576.59|22.76| 35.0| 36.6| 71.7/2.194/0.132| 0.132| 76.1 |138.4/2.0| 692 | 55
4 51.2| 48.6 |37.6|576.59|22.76| 36.8| 37.4| 70.0/2.020(/0.174| 0.174|100.3/182.4| 0.8 228.0| 7.2
5 44 8| 48.0 |37.4|576.59|22.76| 36.1| 38.4| 73.4/1.796|0.224| 0.224 |129.2|234.8/1.3|180.6| 9.3
6 48.6| 46.7 |36.9|576.59|22.76| 40.9 42.6| 75.8/1.614/0.182| 0.182|104.9/190.8|/4.0| 477 | 75
7 576| 53.1 |39.2|574.45|/20.56| 50.6| 53.4| 72.41.473|0.141|0.141 | 810 |1473|11.4/ 129 | 5.3
8 40.9| 49.3 [37.9|576.02|21.63| 53.8 56.5| 70.0/1.324/0.149| 0.149 | 85.8 |156.0|/159| 9.8 | 59
9 57.6| 49.3 [37.9|576.02|21.63| 56.4| 56.7| 72.7/1.150(0.174| 0.174|100.2{182.2|18.5| 9.9 | 6.8
10 43.5| 50.6 [38.3|576.02|21.63| 57.1| 56.3| 73.9/1.026/0.124| 0.124 | 71.4 |129.9|18.8| 6.9 | 49
11 44 8| 442 |35.9|577.16|23.97| 613 60.3| 75.7/0.902|0.124| 0.124 | 71.6 |130.1|1254| 5.1 | 54
12 46.0| 454 (36.3|577.16|23.97| 60.2| 59.3| 74.6/0.794/0.108| 0.108 | 62.3 |113.3|23.9| 4.7 | 4.7
13 51.2| 48.6 |37.6|576.59|22.76| 60.1| 58.9| 73.7|0.744/0.050| 0.050 | 28.8 | 52.4 |225| 2.3 | 2.1
14 58.8| 55.0 [39.9|574.88|19.55| 60.2| 59.0| 72.1/0.670(0.074| 0.074| 425 | 773|203 3.8 | 26
15 42.2| 50.5 (38.3|576.02|21.63| 58.9 57.6| 70.6/0.595/0.075| 0.075| 43.2 | 785|206/ 3.8 | 29
16 55.0| 48.6 |[37.6|576.59|22.76| 61.1| 60.1| 74.0/0.521|/0.074| 0.074 | 42.7 | 776|235/ 3.3 | 3.1
17 51.2| 53.1 [39.2|575.45/20.56| 59.9| 58.7| 72.6/0.496(0.025| 0.025| 144 | 26.2 |20.7] 1.3 | 09
18
19
20
21
22
23
24
25
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Data No. 45(=50mm Hg abs. T=70 ) 11998. 9. 1.
kcal /| kcal /|
kcaV hr
hrimmHg|mmHg kcaWkg| /g kg kg |kg/mr e hr m /hr
0]760.0 X X X X [33.6/31.4/38.3|3.000| x X X X X X X
1| 42.3 |401.2 | 83.0 |549.63| 3.05 (47.7|/43.3|70.6/2.944/0.056|0.056| 30.8 | 56.0 | 353 | 1.6 | 03
2| 525 | 474 | 37.1 |576.59|22.76|55.6/59.1|68.0(2.821|0.123|0.123| 70.9 |128.9| 185 | 7.0 | 5.1
3| 499 | 512 | 38.6 |575.45/20.56|55.6/58.9/68.5/2.697|0.124/0.124| 71.4 |129.7/ 170 | 76 | 4.6
4| 563 | 53.1 | 39.2 |575.45/20.56|55.3|58.6/73.2|12.573|0.124/0.124| 71.4 [{129.7/ 16.1 | 8.1 | 4.6
5| 423 | 493 | 37.9 |576.02|21.63|54.7/58.2(70.0/2.425|0.148/0.148| 85.3 [155.0/ 168 | 9.2 | 58
6| 55.1 | 48.7 | 37.7 |576.02|21.63|53.8/58.0|65.7|2.288|0.137|0.137| 78.9 |143.5|/ 16.1 | 8.9 | 54
7| 423 | 48.7 | 37.7 |576.02|21.63|54.2|58.3|66.7|2.128|0.160|0.160| 92.2 |167.6| 16 5| 10.2 | 63
8| 474 | 449 | 36.1 |577.16|/23.97|54.7|59.1/66.7|1.961/0.167|0.167| 96 .4 |1752| 186 | 94 | 7.3
9| 46.1 | 468 | 36.9 |576.59|22.76|54.5/58.8|70.2/1.868|0.093/0.093| 53.6 | 97.5 | 176 | 55 | 3.8
10| 53.8 | 50.0 | 38.1 |576.02|21.63|54.8|58.4/67.0|1.756|0.112|0.112| 645 |117.3| 16.7 | 7.0 | 44
11| 49.9 | 51.9 | 38.8 |575.45|20.56|55.3|59.1/68.1|1.626|0.130|0.130| 74.8 |136.0| 16 5| 8.2 | 49
12| 42.3 | 46.1 | 36.7 |576.59|22.76|55.7|60.8/69.8/1.509/0.117|0.117| 67.5 |122.7) 190 | 6.5 | 48
13| 48.7 | 455 | 36.3 |577.16|23.97|55.2|/59.1|67.4|1.404/0.105|0.105| 60.6 |110.2| 189 | 58 | 46
14| 60.2 | 54.5 | 39.8 |574.88|19.55|56.6|59.7|67.9|1.280|0.124|0.124| 71.3 |1296| 16 8 | 7.7 | 44
15| 42.3 | 51.3 | 38.6 |575.45/20.56|55.4/59.1/68.9|1.187|0.093|0.093| 535 | 97.3 | 168 | 5.8 | 35
16| 53.8 | 48.1 | 37.4 |576.59|22.76|56 .6/60.1|67.6/1.107|0.080|0.080| 46.1 | 83.9 | 192 | 44 | 33
17| 48.7 | 51.3 | 38.6 |575.45|20.56|57 .8|/62.7|68.8/1.020/0.087|0.087| 50.1 | 91.0 | 192 | 4.7 | 33
18| 48.7 | 48.7 | 37.7 |576.02|21.63|55.8/59.8/65.9| 0.94 |0.080|0.080| 46.1 | 83.8 | 18.1 | 46 | 3.1
19| 56.3 | 52.5 | 39.0 |575.45|20.56|59.1|61.7|69.8/0.847|0.093|0.093| 535 |97.3 | 20.1 | 48 | 35
20| 448 | 50.6 | 38.3 |576.02|21.63|57.6/60.7|67.2|0.791/0.056|0.056| 32.3 | 58.6 | 193 | 3.0 | 22
21| 46.1 | 455 | 36.3 |577.16|23.97|57.1|60.8/66.3|0.754/0.037|0.037| 21.4 | 38.8 | 208 | 19 | 16
22
23
24
25
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Data No. 56(P=100m m Hg abs. T=80 ) - 1998. 10. 19.
|
|
kcal /| kcal /|
hrimmHg|mm Hg keaWc|  pq kg kg |kgsr|kcavhri  hr hrim mn
[¢]
0 |766.7 X X X X [20.0/194|198|2.500| x X X X X X X
1|102.4|4346 | 85.1 |548.40| 2.81 |53.6/53.9|79.5|2.433/0.067/0.067| 369 | 770 (315 24 |04
2| 999 | 1012|518 |567.20{11.20|54.8/54.2|80.0|2.253/0.180/0.180| 1019 |2124|3.0| 708 | 4.2
3|1 999 | 999 | 51.6 |567.40{11.32|54.6|54.3|80.1(2.073|0.180/0.180| 1020 |212.5/3.0| 70.8 | 4.2
4| 960 | 980 | 51.2 |567.70/11.45|54.3|55.4|79.5/1.882|0.191/0.191| 1084 |225.9|3.1| 729 | 4.6
51960 | 960 | 50.7 |568.50|11.57|57.5/63.3|80.1(1.714|0.169/0.169| 95.8 [199.6/6.8| 29.3 | 4.1
6| 973 | 96.7 | 509 |568.30{11.50|{61.1/66.3|79.9|1.545/0.169|0.169| 958 [199.5(102| 196 | 4.0
71102.4| 999 | 516 |567.40/11.32|64.8/69.2|80.3|1.388/0.157|0.157| 892 (1859(13.2| 14.1 | 3.7
8 |105.0|103.7 | 52.1 |567.80|10.89|67.3|71.3|80.1|1.242|0.146/0.146| 829 |172.8|15.2| 114 | 3.3
9| 973 |101.2| 51.8 |567.20/11.20|69.1|71.3|79.9(1.096|0.146/0.146| 82.8 [172.6/17.3| 10.0 | 3.4
10| 101.1| 99.2 | 51.6 |567.40/11.32|71.9|726(80.9|0.961|0.135/0.135| 76.5 |159.4|203| 7.8 | 3.2
11/101.1|101.1| 518 |567.20/11.20|73.5/729|81.0|0.849(0.112|/0.112| 63.7 |132.7|21.7| 6.1 | 26
12| 96.0 | 98.6 | 51.3 |567.90/11.38|74.6|74.1(80.9|0.736/0.112/0.112| 63.8 |132.9|233| 5.7 | 2.7
13| 84.5 | 90.3 | 49.4 |568.20/12.27|74.7\743|81.5|0.641|0.095/0.095| 54.3 |{113.0|253| 45 | 24
14| 98.6 | 91.6 | 50.2 |568.00/12.15|73.5|729|79.7|0.585|/0.056/0.056| 31.9 | 66.5|233| 29 |14
15| 88.3 | 93.5 | 504 |569.20/11.97|74.0|/72.3|79.1|0.540(0.045/0.045| 25.6 | 53.3|236| 23 | 1.1
16| 92.2 | 90.3 | 49.4 |568.20/12.27|745|732|(79.9|0.512(0.028/0.028| 16.0 | 33.2|25.1] 13 | 0.7
17/ 101.1| 96.7 | 50.2 |568.40|/11.47|74.7\742|79.6|0.506/0.006/0.006| 3.2 6.7 (245 03 | 0.1
18
19
20
21
22
23
24
25
26
27
28
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Data No. 46(P=100mmHg abs. T=75 )

- 1998.

9. 3.
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Data No. 47(®P=100m m Hg abs. T=70 ) :1998. 9.5.
kcal /| kcal /|
hrimmHgmmHg kcaWkg| /g kg kg | kg/hr| kcaV hr hrim mn
hr

0| 757.8 X X X X [24.1/245|226|2.500 X X X X X X

1] 92.2 |425.0| 845 |54841| 283 |53.4/49.7/68.5|2.456 |0.044/0.044| 241 | 439 (31.1| 14 | 01
2| 89.6 | 90.9 | 495 |569.15/12.05(57.7|57.8|67.6| 2.374 |0.082|0.082| 46.7 | 849 82| 103 | 05
3|107.5| 986 | 51.5 |568.57| 11.5|58.1/{59.1|67.1| 2.286 |0.088|0.088| 50.0 | 91.0 |6.6| 13.8 | 0.6
4| 922 | 999 | 51.7 |568.57| 115 |58.5/59.9|66.2| 2.188 |0.098|0.098| 55.7 (101.3/6.8| 14.9 | 0.6
51103.7| 980 | 51.4 |568.57| 115 |59.4/59.4|69.3| 2.067 |0.121|0.121| 68.8 |125.1/8.0| 156 | 0.8
6| 909 | 97.3 | 51 |568.57| 11.5 [57.6/58.7|65.7| 1.958 |0.109/0.109| 62.0 |112.7|66| 17.1 | 0.7
7| 105 | 98.0 | 51.4 |568.57| 11.5 (58.2/58.9|66.8| 1.843 |0.115/0.115| 65.4 |118.9|6.8| 175 | 0.7
8| 947 | 999 | 51.7 |568.57| 115 |57.2/58.4|66.6| 1.739 |0.104|0.104| 59.1 |107.5/55|19.5 | 0.7
9|106.3|1005| 51.8 |568.57| 115 |57.7/57.9| 70 |1.651|0.088|0.088| 50.0 | 91.0 |59|154 | 0.6
10| 1024 | 104.4 | 525 |567.99|10.98|56.2|57.6|70.3| 1.558 |0.093/0.093| 52.8 | 96.0 |3.7| 260 | 06
111 1024|1024 | 52 |567.99|/10.98/56.2/57.7|65.7|1.454 |0.104/0.104| 59.1 |107.4|42| 256 | 06
12| 90.9 | 96.7 | 509 |568.57| 11.5 |56.5/56.9|70.1| 1.366 |0.088/0.088| 50.0 | 91.0|56|162| 06
13| 99.9 | 954 | 505 |569.15|12.05(55.9|57.7 |65.5| 1.273 |0.093|0.093| 52.9 | 96.2 |54 | 178 | 06
14| 93.5 | 96.7 | 509 |568.57| 11.5 |56.5| 58 | 66 | 1.180|0.093/0.093| 529 | 96.1 |56|172| 06
15| 93.5 | 93.5 | 50.2 |568.57|12.05|57.1|57.8| 70 | 1.103 |0.077|0.077| 438|796 |69|115| 05
16| 103.7 | 98.6 | 51.5 |568.57| 11.5 |56.5/58.1/68.9| 1.021 |0.082/0.082| 46.6 | 848 |5.0|170| 05
17| 99.9 | 101.8| 519 |568.57| 11.5 |57.2|57.8| 70 | 0.944 |0.077|0.077| 438|796 |53|150| 05
18| 97.3 | 98.6 | 51.5 |568.57| 11.5 |57.1/59.3|66.9| 0.873 |0.071|{0.071| 404 | 734 |56|13.1| 04
19| 94.7 | 96.0 | 50.7 |568.57| 11.5 |56.2|57.3/66.1| 0.796 |0.077|0.077| 43.8 | 796 |55|145| 05
20| 999 | 97.3 | 51 |568.57| 11.5 |56.2/57.8/66.3| 0.731 |0.065/0.065| 37.0 | 67.2|52|129| 04
21| 94.7 | 97.3 | 51 |568.57| 11.5 |59.1|/61.1/69.5|0.681 |0.050/0.050| 28.4 | 51.7|8.1| 64 | 03
22| 1024 | 98.6 | 51.5|568.57| 11.5 | 58 |58.2169.5| 0.632 |0.049/0.049| 279 | 50.7 |65| 7.8 | 03
23| 92.2 | 97.3 | 51 |568.57| 11.5 |56.7|57.6|70.7| 0577 |0.055/0.055| 31.3 | 569 |5.7| 100 | 03
24| 94.7 | 93.5 | 50.2 |569.15|12.05|57 .5/58.6|65.9| 0.533 |0.044/0.044| 25.0 | 455|73| 6.2 | 03
25/101.1| 97.9 | 51.3 |568.57| 11.5 |57.7/58.8/65.1| 0.506 |0.027|0.027| 154 | 279 |64 | 44 | 02

92



Data No. 43(P=200m mHg abs. T=80

- 1998.
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Data No.

49(P=200mm Hg abs. T=75 )

©1998.
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Data No.

48(P=200m mHg abs. T=70

D)

; 1998. 9. 7.
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Data No.50-2(P=50m mHg abs. T=80 ) :1998. 9. 24.
kcal /| kcal /|
hrimm HgmmHg kcaWkg| /g kg kg kg/r| kcaV hr hr|p Valy
hr

0| 7706 X X X X [21.0] 19.5|21.3|5.000 X X X X X X X
1| 47.4 |409.0 | 835 |549.02| 2.93 |[21.6| 20.8 |64.5|4.933| 0.067 |0.067| 36.7 | 764 |61.9| 12 | 0.2
2| 46.1 | 468 | 369 |576.59|22.76|/28.8| 30.0 |80.2|4.707| 0.226 |0.226|130.4|/271.7| 8.1 | 335 | 5.1
3| 499 | 480 | 37.3|576.59|22.76|35.2| 35.0 |79.6|4.465| 0.242 |0.242|139.3|1290.2| 2.1 (1382| 55
4| 589 | 544 | 39.7 |574.88/19.55|38.4| 39.6 |79.8|4.280| 0.185|0.185|106.4/221.6| 1.3 (1705 36
5| 435 | 51.2 | 38.6 |575.45/20.56|34.0| 342 |79.4|4.090| 0.190 |0.190|109.4/228.0| 46 | 496 | 39
6| 474 | 455 | 36.3 |577.16/2397|355| 36.4 |79.5|3.915/ 0.175 |0.175{100.9/210.1| 0.8 |262.7| 4.2
7| 499 | 487 | 376 |576.02|21.63|36.1| 36.7 |[81.5|3.669| 0.247 |0.247|142.1|/296.1| 1.5 |197.4| 5.3
8| 487 | 49.3 | 37.9 |576.02|21.63|36.3| 36.8 |79.8|3.468| 0.200 |0.200|115.5/2406| 1.6 [1503| 43
9| 538 | 51.3 | 38.7 |575.45|20.56|37.4| 37.7 |80.2|3.237| 0.231 |0.231|133.1|277.3| 1.3 |2133| 48
10| 52.5 | 532 | 39.3 |575.45/20.56|37.2| 37.8 [79.5/3.042| 0.195 |0.195|112.4|234.2| 2.1 |111.5| 4.0
11| 42.3 | 474 | 373 |576.59|22.76|35.1| 34.8 ({80.1|2.852| 0.190 |0.190|109.7|228.4| 2.2 |103.8| 4.3
12| 474 | 449 | 36.1 |577.16|23.97|385| 37.1 |79.5/2.697| 0.154 |0.154| 890 (1854 24 | 773 | 3.7
13| 49.9 | 487 | 376 |576.02|21.63|41.1| 39.6 (80.0/2.512| 0.185 |0.185|106.6/222.1| 3.5 | 63.4 | 4.0
14| 474 | 487 | 376 |576.02|21.63|41.8| 41.8 |79.9/2.343|0.170 |0.170| 97.7 |2035| 4.2 | 485 | 3.7
15| 410 | 442 | 359 |577.16|23.97|42.7| 42.7 |79.9|2.183| 0.159 |0.159| 92.0 |191.6| 6.8 | 28.2 | 3.8
16| 46.1 | 436 | 35.7 |577.16/23.97|46.3| 46.2 |[79.9|2.055| 0.128 |0.128| 74.2 |154.5/10.6| 14.6 | 3.1
17| 58.9 | 525 | 39.0 |575.45/20.56|51.4| 51.5 [80.4|1.916| 0.139 |0.139| 79.9 |166.4|12.4| 134 | 2.9
18| 41.0 | 50.0 | 38.1 |576.02|21.63|51.9| 50.6 {80.3|1.772| 0.144 |0.144| 82.9 |172.7|13.8| 125 | 3.1
19| 410 | 410 | 344 |578.29|26.60|54.2| 52.6 [79.3|1.633| 0.139 |0.139| 80.3 |167.2|{19.8| 84 | 3.7
20| 46.1 | 436 | 35.7 |577.16/23.97|58.2| 56.9 {80.4|1.531| 0.103 |0.103| 59.3 |123.6|22.5| 55 | 2.5
21| 58.9 | 525 | 39.0 |575.45/20.56|61.9| 60.4 [79.6|1.433| 0.098 |0.098| 56.2 |117.1|{22.9| 5.1 | 2.0
22| 56.3 | 576 | 40.8 |574.31|18.60|65.5| 65.5 |79.5/1.330| 0.103 |0.103| 59.0 |123.0{24.7| 50 | 1.9
23| 499 | 53.1 | 39.3 |575.45/20.56|66.8| 66.7 [79.0|1.263| 0.067 |0.067| 38.5 | 80.1 |27.5| 29 | 1.4
24| 58.9 | 544 | 39.7 |574.88|19.55|66.7| 66.4 [79.8/1.207| 0.057 |0.057| 32.5 | 67.7 |27.0| 25 | 1.1
25| 55.1 | 57.0 | 406 |574.31|/18.60|67.0| 66.7 [80.2|1.145| 0.062 |0.062| 354 | 738 |[26.4| 28 | 1.1
26| 46.1 | 506 | 38.3 |576.02|21.63|66.7| 66.5 [79.9/1.094| 0.051 |0.051| 29.6 | 61.7 |[28.4| 22 | 1.1
27| 435 | 448 | 36.1 |577.16/23.97|66.7| 66.5 |[79.6|1.053| 0.041 |0.041| 23.7 | 494 |30.6| 16 | 1.0
28| 56.3 | 499 | 38.1 |576.02|21.63|67.4| 67.0 |79.6|/1.027| 0.026 |0.026| 14.8 | 30.8 |29.3| 1.1 | 0.6
29| 56.3 | 56.3 | 40.3 |574.88|19.55|68.3| 67.6 ({80.8/1.006| 0.021 |0.021| 11.8 | 246 |28.0| 09 | 0.4
30| 51.2 | 538 | 39.4 |575.45/20.56|67.2| 669 |{80.1|0.996| 0.010 |0.010| 59 | 123 |27.8| 04 | 02
31

32

33

34
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Data No. 51-2(P=50mmHg abs. T=75 ) ©1998. 9. 28.
kecal /| kcal /|
kcaV hr
hrimmHgimmHg kcaWkg| /g kg kg | kg/hr e hr m /hr
0| 760 X X X X [20.7120.6(22.1|5.000| x X X X X X
1| 61.5 |410.8|83.7 |549.21| 29 |39.3|24.5|/745|4.939/0.061|/0.061| 33.5 699 |444| 16 | 0.2
2| 474 | 545 | 399 |57491| 196 (49.3|358|75.3(4.725/0.214|0.214|122.8|/2558| 94 | 272 | 42
3| 48.7 | 48.1 | 3773|5764 | 224 |49.7| 35 |75.4|4.522|0.203|/0.203|117.3|2443|124|19.7 | 4.6
4| 487 | 48.7 | 37.3|576.4 |224|49.8|358| 75 |4.349/0.173|0.173| 99.7 |207.6/125| 166 | 39
5| 499 | 493 | 386 |575.6 | 209 |50.8|/36.3|75.5|4.156/0.193|0.193/111.2{231.8/122| 190 | 4.0
6| 499 | 499 | 386 | 5756 | 20.9 |51.4|36.8/75.3|3.922/0.234|0.234|134.7(2805|12.8( 219 | 4.9
7| 524 | 512 |38.6|5756|209 |51.3|37.5|73.7(3.744/0.178|0.178|102.5|2135/12.7| 168 | 3.7
8| 499 | 51.2 |38.6|575.6 | 209 |50.8|/35.6|74.4|3.510/0.234|0.234/134.7|280.5/122| 230 | 49
9| 435 | 46.7 | 373 | 5764|224 | 50 |33.7|74.2|3.291|/0.219|/0.219|126.1|262.6|12.7| 20.7 | 4.9
10| 409 | 422 | 343 |578.1 | 26.2 |50.4|33.8|/75.2|3.088/0.203/0.203|117.6(245.0/16.1| 15.2 | 5.3
11| 53.7 | 473 | 373 | 5764 | 224 |51.7|375|746(2.945/0.142|0.142| 82.1 |171.0/144|119 | 32
12| 53.7 | 53.7 | 386 | 5756 | 20.9 |52.6|37.8| 75 |2.777|0.168|0.168| 96.6 (201.3|14.0| 144 | 35
13| 47.3 | 505 | 386 | 5756 | 20.9 |52.3|36.8|75.2|2.625/0.153|0.153| 87.8 |183.0/13.7| 134 | 3.2
14| 448 | 461 | 373 | 5764|224 |526| 35 |74.9|2.457|0.168/0.168| 96.7 |201.5/15.3| 13.2 | 3.8
15| 499 | 474 | 373 | 5764 | 224 | 54 |36.9/75.3|2.304|/0.153|0.153| 87.9 (183.2|16.7| 11.0 | 3.4
16| 49.9 | 499 | 386 | 5756 | 20.9 |526| 35 |75.2|2.162|0.142|0.142| 82.0 (170.8/14.0| 12.2 | 3.0
17| 499 | 499 | 386 | 5756 | 20.9 |56.5/40.6|/75.4|2.050/0.112|0.112| 64.4 |1342|179| 75 | 2.3
18| 51.2 | 506 | 386 | 5756 | 20.9 |57.1|41.4|75.2|1.948/0.102|0.102| 58.5 |122.0|/18.5| 66 | 2.1
19| 48.7 | 50.0 | 386 | 5756 | 20.9 |57.5|40.9|/75.1|1.826/0.122|0.122| 70.3 |146.4|18.9| 7.7 | 2.6
20| 48.6 | 487 | 386 | 5756 | 20.9 |57.1|41.8/749|1.725/0.102|0.102| 58.5 |122.0/18.5| 66 | 2.1
21| 473 | 480 | 373 |5764|224|58.1/43.6(74.9|1.623|0.102|0.102| 58.6 |122.1{208| 59 23
22| 48.6 | 480 | 373 | 5764|224 |593|47.2/76.1/1.542/0.081|0.081| 46.9 | 97.7 |1220| 44 | 18
23| 460 | 473 | 373 | 5764 |22.4|59.0/49.2/75.8|1.460/0.081|0.081| 46.9 | 97.7 |21.7| 45 | 1.8
24| 48.7 | 474 | 373 | 5764 |22.4|583|51.5/75.0/1.394|/0.066/0.066| 38.1 | 794 |21.0| 38 | 1.5
25| 48.7 | 487 | 386 | 5756 | 20.9 |604|57.0/74.7|1.328/0.066/0.066| 38.1 | 79.3 |21.8| 36 | 1.4
26| 499 | 493 | 386 | 5756 | 20.9 |609|58.0/75.4|1.257|0.071|0.071| 41.0 | 854 |22.3| 38 | 15
27| 499 | 499 | 386 | 5756 |20.9 |614|60.2/749|1.216/0.041|/0.041| 23.4 | 488 |22.8| 2.1 | 0.9
28| 499 | 499 | 386 | 5756 |20.9 |61.7|60.8/75.2|1.175/0.041|{0.041| 23.4 | 488 |23.1| 2.1 | 0.9
29| 48.7 | 493 | 386 | 5756 | 20.9 |62.3|61.2|75.7|1.135/0.041|0.041| 23.4 | 488 |23.7| 2.1 | 0.9
30| 499 | 493 | 386 | 5756 | 209 |63.4/62.8|75.4|1.094/0.041|0.041| 234|488 |248| 20 | 09
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Data No. 54-2(P=50mm Hg abs. T=70 ) :1998. 10. 14.
kecal /| kcal /
hr |mmHg|mmHg kcaWkg| /g kg ky |kg/hr|kcabh hr hrim mr
r
0 | 7590 X X X X [21.2]120.7|236|5.000| x X X X X X X
1 | 512 |405.1| 83.1|549.43| 297 |285|27.2|67.2|4.873/0.127|0.127| 69.6 (1449|546 2.7 0.8
2 | 512 | 51.2 | 38.6 |575.64|2091/39.8|39.2|/66.8|/4.645/0.228/0.228|131.2|273.4| 1.2 | 2279 | 99
3 | 48.7 | 500 | 384 |575.60(21.02/39.3|37.3|70.9|4.433|0.213|0.213|1225|2552| 09 | 2835 | 9.3
4 | 53.7 | 512 | 38.6 |57564|20.91/40.7|40.1|70.14.205|0.228|0.228|131.2|2734| 2.1 | 1302 | 9.9
5 1 499 | 518 | 38.7 |575.46/20.82/39.1|38.5|70.2|3.966|0.238|0.238|137.0/2855| 04 | 713.7| 103
6 | 53.7 | 51.8 | 38.7 |575.46|20.82|37.0|37.0(/70.0/3.733/0.233|0.233|134.1|{279.4| 1.7 | 1644 | 10.1
7 | 499 | 51.8 | 38.7 |575.46|20.82|36.0|36.2|70.4|3.485/0.248|0.248|142.9|297.6| 2.7 |110.2 | 108
8 | 51.2 | 506 | 38.6 |575.64|20.91/35.3|35.2|69.7|3.211|0.274|0.274|1575|328.1| 33 | 994 | 119
9 | 56.3 | 53.8 | 39.1 |574.23|20.24/37.1|36.9|70.3|3.054|0.157|0.157| 90.2 |1879| 20 | 940 | 6.6
10 | 473 | 518 | 38.7 |575.46|20.82|32.0|31.8|69.8|2.902|0.152|0.152| 875 |182.2| 6.7 | 27.2 | 66
11| 512 | 493 | 386 |575.64|2091|37.0|37.5|68.6|2.761|0.142|0.142| 81.7 |170.1| 1.6 | 106.3| 6.2
12| 524 | 518 | 38.7 |575.46|20.82|36.8|38.8|69.2|2.624|0.137|0.137| 78.7 |164.0{ 19 | 86.3 | 59
13| 524 | 524 | 38.7 |575.46|20.82|36.5|40.5|70.2|2.467|0.157|0.157| 904 |188.3| 2.2 | 856 | 6.8
14 | 486 | 505 | 386 |575.64|2091|37.4|44.2|70.5|2.386/0.081(0.081| 46.7 | 97.2| 1.2 | 810 | 35
15| 460 | 473 | 37.2 |575.71|2251|36.5|43.6/69.9|2.208|0.177(0.177|102.1|212.7| 0.7 | 303.8| 83
16 | 499 | 480 | 37.3 |576.32|22.32|/39.6|459|69.5|2.082|0.127(0.127| 730 |152.1| 2.3 | 66.1 | 59
17 | 533 | 516 | 38.7 |575.46|20.82|42.3|50.6|69.6|1.945/0.137|0.137| 78.7 |164.0| 3.6 | 456 | 59
18 | 563 | 548 | 39.8 |575.10|19.69|45.6|52.4/68.6|1.843|0.101(0.101| 58.3 |121.4| 58 | 209 | 42
19| 474 | 519 | 38.7 |575.46|20.82|46.5|53.3/69.6|1.783|0.061(0.061| 350 | 729 | 78 | 9.3 26
20| 46.1 | 468 | 36.1 |576.84|23.24/54.4|555|69.7|1.681/0.101({0.101| 58.5 |121.8|18.3| 6.7 49
21| 499 | 480 | 37.3 |576.32|22.32|55.5|56.3|69.8|1.605/0.076/0.076| 438 | 91.3 |18.2| 5.0 35
22| 537 | 518 | 38.7 |575.46|20.82|56.5|56.9|69.5|1.555/0.051(0.051| 29.2 | 60.7 |17.8| 3.4 22
23| 576 | 55.7 | 40.1 |574.71|19.39|57.0|57.3|68.8|1.499|0.056(0.056| 320 | 66.7 |16.9| 3.9 23
24| 537 | 55.7 | 40.1 |574.71|19.39|56.9|57.2|68.7|1.438|/0.061(0.061| 349 | 728 |16.8| 4.3 25
25| 53.7 | 53.7 | 39.1 |574.23|20.24|57.7|57.9|69.6|1.387|0.051(0.051| 29.1 | 606 |18.6| 3.3 21
26 | 487 | 512 | 386 |575.64|20.91|59.4|59.7|69.5|1.342|0.046(0.046| 26.2 | 54.7 |20.8| 2.6 20
27| 512 | 500 | 384 |575.60|21.02|61.0|60.7|69.3|1.306/0.035(/0.035| 204 | 425 |22.6| 1.9 16
28| 499 | 506 | 386 |575.64|20.91/60.9|60.9/69.8|1.291/0.015(0.015| 8.7 | 18.2 |22.3| 0.8 0.7
29| 499 | 499 | 384 |575.60|21.02/61.0|61.1/69.6|1.276/0.015/0.015| 88 | 18.2 |22.6| 0.8 0.7
30
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Data No. 52-2(P=100mmHg abs. T=75 ) ©1998. 9. 30.
kecal /| kcal /|
hrimm HgmmHg kcaWkg| /g kg kg |kg/hr| kcaV hr hr m /hr
hr
0| 7475 X X X X [33.7/116(31.1/5.000| x X X X X X X
11152 4314|849 |548.41|2.89 |18.8|38.0/75.8|4.925/0.075|0.075| 41.0 (854 |66.1| 1.3 | 0.2
2] 92.2 |103.7| 52.3 |567.99(/10.98(41.9|44.1|699(4.726/0.199|0.199|113.2|235.8/104|22.7 | 2.2
3| 986 | 954 | 50.7 |568.57|11.50/50.1/51.0|76.1|4.567|0.159|0.159| 90.6 |188.8| 0.6 |314.7| 1.8
4| 960 | 97.3 | 51.0 |568.57|11.50/47.9/48.8|73.5|4.377/0.189|0.189|107.6|224.2| 3.1 | 723 | 22
51103.7 | 999 | 515 |567.99|10.98|47.2|48.1|72.4|4.223|0.154|0.154| 87.7 |182.7| 43 | 425 | 1.7
611024 |103.1| 52.2 |567.99|10.98(47.71485|72.2(4.039/0.184|0.184|104.7|218.1| 45 | 485 | 2.0
7| 99.9 |101.2 | 51.8 |567.99/10.98|47.8|48.8/71.9|3.864|0.174|0.174| 99.0 (206 .3| 4.0 (516 | 1.9
81101.1|1005 | 51.7 |567.99|10.98|47.6|48.7|72.0|3.670/0.194|0.194/110.3|229.9| 4.1 |56.1 | 2.1
9| 947 | 979 | 51.1 |568.57|11.50/47.2|/48.3|71.9|3.496/0.174|0.174| 99.1 |[206.5| 39 | 530 | 2.0
10| 94.7 | 947 | 504 |569.15|12.05/47.0|48.2|72.8|3.326/0.169|0.169| 96.4 (200.8| 3.4 | 59.1 | 2.0
11| 99.9 | 97.3 | 51.0 |568.57|11.50|47.1|48.6|75.3|3.142|0.184|0.184|104.8(218.3| 3.9 | 56.0 | 2.1
12| 101.1 | 100.5 | 51.7 |567.99|10.98|47.8|49.0|74.7|2.958|0.184|0.184|104.7|218.1| 3.9 | 559 | 2.0
1311024 |101.8| 519 |567.99|10.98|47.749.7|74.2|2.783|0.174|0.174| 99.0 |2063| 42 |49.1| 19
14| 103.7 | 103.1 | 52.2 |567.99|10.98/479|50.4|74.0|2.614|0.169|0.169| 96.2 [2004| 4.3 | 466 | 1.9
15| 106.3 | 105.0 | 52.7 |567.42|10.49|/48.0|51.4|73.4|2.460/0.154|0.154| 87.6 |1825| 4.7 | 388 | 1.6
16| 103.7 | 105.0 | 52.7 |567.42|10.49|/47.0|51.6|74.2|2.305/0.154|0.154| 87.6 |1825| 5.7 | 32.0 | 1.6
17| 103.7 | 103.7 | 52.3 |567.99|/10.98/48.5|53.0|74.7|2.151|0.154|0.154| 87.7 |182.7| 38 |48.1 | 1.7
18| 105.0|104.4| 52.4 |567.99|10.98/49.254.1|73.6(1.996|/0.154|0.154| 87.7 |182.7| 32 |57.1 | 1.7
19| 97.3 | 101.2 | 51.8 |567.99|10.98/49.2|55.2|74.6|1.862|0.134|0.134| 76.4 |159.1| 2.6 |61.2 | 1.5
20| 93.5 | 954 | 50.7 |568.57|11.50/50.5|57.6|75.0|1.722|0.139|0.139| 79.3 |165.2| 0.2 [826.0| 1.6
21| 97.3 | 954 | 50.7 |568.57|11.50|/51.1|58.2|73.7|1.613|/0.110|0.110| 62.3 |129.8| 0.4 (3245 1.3
22| 94.7 | 96.0 | 50.8 |568.57|11.50/52.9|59.3|73.4|1.493/0.120|0.120| 68.0 (1416| 2.1 (674 | 1.4
23| 90.9 | 928 | 50.0 |569.15|12.05/54.1|60.2|72.5|1.389|0.105/0.105| 59.5 [124.0| 4.1 | 30.3 | 1.3
24| 90.9 | 909 | 49.7 |569.15|12.05/559|60.1|72.1{1.319|/0.070|0.070| 39.7 | 82.7 | 6.2 | 13.3 | 0.8
25| 99.9 | 954 | 50.7 |568.57|11.50/60.5|62.9|73.6|1.244|/0.075|/0.075| 425 |885| 9.8 | 90 | 0.9
26| 98.6 | 99.3 | 51.4 |568.57|11.50/62.1|63.2|73.0/1.184|0.060/{0.060| 34.0 | 708 |10.7| 66 | 0.7
27| 1063 | 102.5| 52.1 |567.99|10.98/659|65.6|74.4|1.125/0.060|{0.060| 34.0 | 70.7 |13.8| 5.1 | 0.7
28| 103.7 | 105.0 | 52.7 |567.42|10.49/65.8|64.3/73.0/1.075/0.050/0.050| 28.3 | 589 |13.1| 45 | 05
29/101.1 | 102.4| 52.1 |567.99|10.98|66.4|65.6|74.2|1.035/0.040|{0.040| 22.6 | 472 |14.3| 33 | 04
30| 986 | 999 | 51.5|567.99/10.98/67.4|66.2|74.5|1.020/0.015|/0.015| 85 | 176 |159| 1.1 | 02
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Data No.

53-2(P=200m mHg abs. T=75 )

©1998. 10. 11.

kcal /| kcal /|
hr [mmHg|mmHg keaWc|  pq kg kg | kgsr| kcaV hr hri o mr
g hr
0 | 7693 X X X X [19.0/19.0(18.7|5.000| x X X X X X X
1 |1959|482.6|87.7 |546.57| 245 |506|35.8|/77.5/4.887|0.113/0.113| 61.7 |1286(37.1| 35 | 06
2 1946|1953 | 65.9 (559.82| 595 56.0|49.1|73.7|4.733|/0.154|/0.154| 86.2 |1795/ 99 | 18.1| 1.9
3 |194.6|1946| 658 |559.82| 595 |57.4/494|747|4502/0231/0.231{129.2|2692| 84 |32.1| 29
4 |201.0|1978|66.1 |559.82| 595 |589/500|754|4271|0231{0.231{129.2|2692| 72 | 374 | 29
5 11984 |199.7 | 664 |559.82| 595 |58.2/499|75.0|4.035/0.236/0.236/132.1|2752| 82 | 336 | 29
6 |2035|201.0| 66.6 [559.23| 5.71 |58.2|50.0|75.6|3.794|/0.241/0.241|134.8/2809| 84 | 334 | 2.9
7 |208.7|206.1| 67.1 [559.23| 5.71 |[58.5|49.9|75.6|3.553|/0.241/0.241|134.8/2809| 86 | 32.7 | 2.9
8 |206.1| 2074 | 673 |559.23| 5.71 |58.3/498|75.3|3.327|0226/0.226/126.2|2630| 90 | 292 | 2.7
9 |202.3|2042| 669 |559.23| 5.71 |58.3/493|749|3.102|0226/0.226/126.2|2630| 86 | 306 | 2.7
10 | 2035|2029 | 66.8 |559.23| 5.71 |58.9|50.2|74.7|2.881|0.221{0.221|123.4|2570| 79 | 325| 26
11 |197.1| 2003 | 66.5 |559.23| 5.71 |59.7|506|74.1|2.676/0.205/0.205/1148|239.1| 68 | 352 | 24
12 11984 | 1978 | 66.1 |559.82| 595 |598|506|73.3|2.486/0.190/0.190/106.3|2214| 63 |35.1| 24
13 | 2035|201.0| 666 [559.23| 5.71 |60.1/508|73.2|2.322/0.164/0.164| 918 |191.3| 65 | 294 | 20
14 11984 201.0| 666 [559.23| 5.71 |614|515|735(2.117/0.205/0.205/1148(|239.1| 52 | 460 | 24
1519841984 | 66.2 |559.82| 595 |616|51.0/73.3|1.973/0.144/0.144| 804 |1675| 46 | 364 | 18
16 | 199.7| 199.1 | 66.3 |559.82| 595 |626|51.3|73.4|1.835/0.139/0.139| 775 |1615| 3.7 | 43.7| 1.7
17 | 2035|2016 | 66.7 |559.23| 5.71 |64.3|52.7|74.1|1.701/0.133|0.133| 746 |1554| 24 | 648 | 16
18 | 2035|2035 | 66.8 |559.23| 5.71 |65.2|536|74.4|1578/0.123/0.123| 689 (1434| 16 | 89.7| 15
19 | 206.1| 2048 | 67.0 |559.23| 5.71 |64.3|53.2|72.8|1.460/0.118/0.118| 660 |1375| 2.7 | 509 | 14
20 | 2074|2068 | 67.2 |559.23| 5.71 |649|54.7|735|1.383|/0.077|0077| 430(89.7| 23 |390| 09
21 | 2023|2049 | 670 |559.23| 5.71 |653|57.0[74.0|1.306/0.077|0077| 430|897 | 1.7 |527| 09
22 |197.1|199.7 | 66.4 |559.82| 595 |66.0/59.4|748|1.245/0.062/0.062| 345|718 | 04 |1795| 08
23 |199.7|198.4 | 66.2 |559.82| 595 |66.0/61.3|74.7|1.183/0.062/0.062| 345|718 | 0.2 |[359.0| 08
24 1197.1|198.4 | 66.2 |559.82| 595 |65.7/62.7|74.0(1.132|/0.051{0.051| 28.7 | 598 | 05 |119.7| 06
251971 197.1| 66.1 |559.82| 595 |65.7|63.2|73.3|1.096/0.036/0.036| 20.1 | 419 | 04 |104.7| 04
26 |2048|201.0| 666 [559.23| 5.71 |67.2/653|74.0|1.086/0.010/0010| 5.7 {120 06 |199| 0.1
27 118561952 | 659 [559.82| 595 |67.0/648|749|1.060/0.026/0026| 143|299 |11 |27.1| 03
28
29
30
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Data No. 55N (P=50m m Hg abs.T=75 ) 11998. 10. 16.
kcal /| kcal /|
hrimm HgmmHg kcaWkg| /g kg kg |kg/hr| kcaV hr hr m /hr
hr
0|761.6 X X X X |18.6|18.0|20.7|2500| x X X X X X X
1| 48.7 |405.2|83.1|54943| 297 |416|415|756|2.447/0.053/0053/ 293|610 415 15 | 03
2| 48.7 | 487 | 374 |57632|22.22|142.0|42.7|755(2.358/0.089|0.089| 51.2 |106.6| 46 | 232 | 4.1
3| 487 | 48.7 | 374 |576.32|122.22/41.9|/43.0|/752|2240|0.118|0.118| 68.2 |142.1| 45 |316 | 55
4| 461 | 474 | 372 |575.71(2251|41.0|/41.7|758(2.092|0.148|0.148| 85.2 |1775| 3.8 | 46.7 | 6.9
5| 435 | 448 | 35.7 |577.13|24.08/416|419|752|1.926/0.166|0.166| 956 |199.2| 59 | 338 | 8.3
6| 499 | 46.7 | 36.1 |576.84|23.24/43.0/449|75.4|1.796/0.130/0.130| 75.1 |156.5| 6.9 | 22.7 | 63
7| 48.7 | 493 | 386 |57564|20.91|/445|/495|75.7|1.642|0.154/0.154| 886 {1845/ 59 | 313 | 6.7
8| 48.7 | 48.7 | 374 |576.32|22.22|51.6/58.9|/756|1.500/0.142|0.142| 819 |1705(142| 120 | 6.6
9| 46.1 | 474 | 372 |575.71|22.51|57.6|63.0|75.9|1.370/0.130|/0.130| 750 |156.2|204| 7.7 | 6.1
10| 51.2 | 48.7 | 374 |576.32|22.22|162.1|64.8|75.7|1.245|0.124|0.124| 716 |149.2/24.7| 6.0 58
11| 538 | 525 | 38.7 |57546/20.82/64.9/65.8|76.1|1.133|0.112|0.112| 64.7 |1348|26.2| 5.1 | 49
12| 55.1 | 545 | 39.8 |575.10/19.69/65.9/66.0|75.4|1.044/0.089/0.089| 51.1 |106 4|/26.1| 4.1 | 36
13| 56.3 | 55.7 | 400 |574.71|19.42|66.4|66.7|75410944|0.101|0.101| 578 |1205/26.4| 4.6 41
14| 55.1 | 55.7 | 40.0 |574.71|/19.42|/66.0|67.2|74.7|0.849/0.095/0.095| 54.4 |1134/260| 44 | 38
15| 525 | 538 | 39.2 |575.32|20.21|/66.6|67.2|759|0.766/0.083|/0.083| 47.7 | 993 |274| 36 | 35
16| 423 | 474 | 372 |575.71|22.51|68.1|68.1|76.2|0642|0.124|/0.124| 715 |149.1/309| 4.8 58
17| 435 | 429 | 356 |577.46/24.98/68.1/69.0|76.3|0.583|/0.059/0059| 342|712 322 22 | 31
18| 448 | 442 | 358 |577.26/24.18/68.2/68.2|76.0|0.535/0.047|0.047| 273 | 569 |324| 18 | 24
19| 46.1 | 455 | 36.2 |576.82|23.42|/68.2/68.2|76.2|0.500/0.036/0.036| 205 | 42.7 |1320| 13 | 1.7
20| 538 | 50.0 | 38.4 |57560|21.02/67.1/67.9|75.2|0.488/0.012/0012| 68 | 142 |28.7| 05 | 05
21| 512 | 525 | 38.7 |57546|20.82|/67.2|67.3|75.3|0.476/0.012/0012| 68 | 142 |285| 05 | 05
22| 525 | 519 | 38.7 |575.46/20.82/67.3|67.8|76.0|0.476/0.001/0001| 06 | 1.2 |28.6| 0.0 | OO
23
24
25
26
27
28
29
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A ppendix

Experimental Data

for Mushrooms

Data No. 57 :1998. 11. 11.
kcal / kcal /
hrimmH [mmH kcaWkg| /g kg kg | kg/hr |kcabh hr hr| m Ar
[¢] [¢] r

0|760.0| x X X X [17.7/17 9162|2500 x X X X X X X
1512|4056 832 | 5495 | 297 |26.1|26 6/74.4/2.388/0.112|0.112 | 616 | 1120|571 | 20 06
2146.1|48.7| 382 | 576.2 |22.12|28.5/29.4/74.7/1.995/0.393| 0.393 |1226.3/ 4114 | 9.7 | 424 | 158
31499 |48.0|38.1| 576.3 |22.42|28.4/30.2/76.1/1.613|0.382| 0.382 |220.4| 400.7 | 9.7 | 413 | 156
41499 |49.9 | 385 | 575.8 |21.54|28 5/30.5/75.3/1.313/0.300| 0.300 |172.6/ 313.8| 100 | 314 | 11.7
5151.2|50.6 | 38.7 | 575.7 |21.02|27 5|31.1/74.2/1.013/0.300| 0.300 |172.5/ 313.7 | 11.2 | 28.0 | 115
6|499 | 506 | 38.7 | 575.7 |21.02|28.3|42.6/74.1|/0.755|0.258| 0.258 |148.7| 2704 | 104 | 260 | 9.9
7|1538|519|38.9 | 5755 |20.32|45.6/55.7/74.6/0.548|0.207| 0.207 |119.0| 216.3| 6.7 | 323 | 7.6
8|525|53.2|39.2| 575.2 |20.14|65.6/65.9/75.6/0.383/0.165/0.165 | 95.1 | 1729 | 26.4 | 66 6.1
9512|519 |38.7| 5756 |{21.02|71.4/71.4/75.8/0.269|0.114/0.114 | 65.4 | 119.0| 32.7 | 3.6 43
10/ 525|519 | 389 | 575.2 |20.32|71.3|71.6|756/0.222|/0.047| 0047 | 272 | 494 | 324 | 15 1.7
11

12

13

14

15
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