L
2.
21
( System Dynamics )
.. 1950 Jay . Forester
( Industrial Management )
. 1961 Forrester
Dynamics )

( System Dynamics)

( System Dynamics)

(MIT)
(' Industrial

( Coyle, 199 : 306 )
1 ( Information Feedback )

( Coyle, 19% : 1-3 )

( Business Management )

( Social Problems )

211

Forrester ( 191 )
Dynamics )

(Coyle, 1996 307-309 : Sharp, 1077 : 489-504)

( Industrial



(Model )

Coyle ( 1979) ‘ ( System Dynamics )

( System Dynamics )
( Control Theory ) ('Socio - Economic System )
( Management Science )

Rolf ( 1983 ) : ( System Dynamics)
( Stocks

and Flows )
Wolstenholme ( 1990 ) ‘ (' System

Dynamics )

( System Dynamics )
(' Information Feedback )

( Model )

" (Coyle, 1995 ; Forrester,
1980 ; Kohli, 1993 ; Massachusetts Institute of Technology (MIT ), 1397 )



2.1.2
v , (Forrester, 1968 67)
21
JX] Decision function
---------- Flow channel
----------- Information sources
2.1 (Forrester, 1968 : 67)

2.1
4 ( Forrester , 1968 : 67-70 )
L (Level)

10



2. (Flow Rate)

3. ( Decision Function Rate Equation)
4

2.2

Goal 5

B
Discrepancy [~ >

Observed 7

Condition

2.2

4, ( Information as a Basic for Decision )

2.3
(Feedback Loop)

_-V Decision /1

7 Action
/
1 Level
Information

(About Level of System )

2.3 (Feedback Loop)



Forrester (1968 ) ( Feedback Loop )

( Network )
6 ( Forrester, 1968 70-72)
L (Materials Network)
( Flow )
( Stock) , ,
2. ( Orders Network )
(' Orders ) ,
3. ( Money Network )
( Flow )
(Level)
4, ( Personnel Network)
) ( Capital Equipment Network)

6. (Information Network)
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2.1.3

(‘Starr, 1980)
o (Problem Definition)

1 ( Dynamics )

2

( Feedback System)
2 ( Model

Structuring and Analysis )

24

Exogenous
Influences
Parameter

Variables Values
Equation

.Forms

Validation
Measures

Links
Create a Relate : i
Select a Mathematical Response Ap:é;;ie Deg?I;cZ a
Format Representation to System validit Ana% 512
of the System Properties ¥y X
4
"Adjustments"

2.4
(Model Structuring and Analysis) ( Starr, 1980 : 51)
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2
(Richardson and Pugh 111, 1983 : 15-17)

3 ( Mathematical  Model )

2.5

inplepn?g%/ation T

Understandings o

/ a system

Policy analysis and Problem identifical
Improvement and Definition
Simulation and System
Validation conceptualization
\ Model /
formulation
2.5

(Richardson and Pugh I, 1983 : 17; Sushil, 1993 8)
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2.1.4 ( Diagrams )

2
(Kirkwood, 1998 ; Richardson and Pugh IlI, 1983 25-38 ; Randy, 2001 )
L (Causal-Loop Diagrams)
(Influence Diagrams )
( Feedback
Structure )
(+) () (*)
()
2. (Flow Diagrams) - (Level/
Rate Diagrams )
2 (
Level, Stock or Accumulation ) (Rate or Flow )
( Stock )

( Flow )
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2.1.5
DYNAMO
(DYNAmic Model) 1960 DYNAMO
DYSMAP2 (. J970)  COSMIC ( . .1984)

ITHINK Powersim
(Flow Diagram)  Forrester ( Coyle, 1996 : 361-373 ; Ventana Systems, 1999 )
3

DYNAMO / DYSMAP / COSMIC
(Text Editor)
STELLA / Powersim
/ (Level / Rate Diagram )

\Vensim
( Text Editor)

( Manuals )
(Coyle, 199 367)

( Debugging )

( Output )



216

11
12
13
Parameters Validity )
14
2,

2.1

2.2

2.3

24

17

, 2540 : 56-58 )
( Verification )

( Face Validity )
(Internal Validity )
( Variables -
( Sensitivity Testing )
( Hypothesis Validity )
( Validation )
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3, ( Problem Analysis )

L
2
3
4,
5.
6.
1. ( Input - Output )
8
217 (
1 (System Dynamics )
( , 2543 )
120 750 iV,
( Paddy Drying Silo )
2 ( Primary Sources )

( Secondary Sources )
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Powersim Constructor Version 251 1

15%

( 2520)

DYNAMO ( DYNAmic Model )

Pumendu Mandai
(11993 )

. 1980 ..2010 5

DYSMOD
Birendra S.Bisht., Vizayakumar K. Kailash, C.Sahu.( 1996 )
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DYNAMO
Sahay,B.S., Prem Vrat Jan PK. ( 19% )

DYNAMO Canava, R.Y.,
Chester, J.W. Cooper, J.F.S. (1997 )

STELLA
. .2001 Sutanto Soehodho ( 2001 )

Powersim

Rueih - Shiamg Chiang, Shaw - Er
Wang Chiang ( 1991 )



2.2

-5,000

221

2
2
Mohammed Quaddus, Arunee Intrapairot ( 2001 )
( Decision Support System )
7
ITHINK
!
gol Ty 4,000
X80 = ( )
2540: 10)
( 2531 )

1 Respiration

N[RRVA
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2 Nutritive transport
3. Excretion
creatinine

4, Homeostasis pH
5 Regulation of body temperature

6. Protection

2.2.2 (Blood Components)

Non - Newtonian  Fluid
(Anticoagulant Agents )

2540: 10)

120

10
5- 10

2. ( Plasma )
55
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1 ( Whole Blood )
Tafiaasudiu
( Whole Blood )
vinlataua TwAlan R
( Red Blood Cells ) ( Buffy Coat ) ( Plasma )
uinlafarn "
(tf;lﬁezirz?n) ( White Blood uﬂz;nﬁ?:;:l?jan Tdséu
atelets .
Cells.) ( Clotting Factors ) { Frateln)
urataas wanad IWu3Tulau

21 7, 2110 5,8 ( Fibrinogen )
[ |
waayfiu duylulnaydu

( Albumin ) ( Immunoglobulins ) |

2.6

(Blood Components)

| 2543)



2.2.3

(
166-184

20
ABO Rh
Lutheran
( Antigen )

(' Antibody )

2231 ABO

ABO
A (Antigen- A)

A
Antibody-B 1
B
Antibody - A
0
B ( Antigen - B)
Antibody-B
AB
B ( Antigen - B)
Antibody - B

2540 11-15)

24

, 2529

MNSs, Lewis,

(Antibody )

( Antigen )
B (Antigen- B)

A (Antigen- A)

B (Antigen- B)

A (Antigen- A )
Antibody - A

A ( Antigen - A )
Antibody - A



2.1

oo o X > > O o o o

P
o

2.2.3.2

L
(‘Antigen - D)
99.7% Rh
2
(Antigen - D )
1,000 3
(Rh negative )"

25

ABO

0 0

A 0,A

B =

AB A, B

A A 10

B 0,A B,AB
AB A B, AB

B B 10
AB A,B,AB
AB A, B,AB
Rh
Rh
(Antigen- D) Rh
Rh ( Rh positive )
Rh
( Rh positive ) ‘ "

Rh ( Rh negative )
0.3%
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4 Rh
99.7% Rh 3 1,000
224 Rh
( , 2540 ; 13-14)
1
Rh ( Rh negative )
(Rh )
Rh Rh
Rh  positive ) Rh
Rh
Rh
Rh
2. Rh
Rh ) Rh
) Rh
Rh
Rh
Rh
2.2 ABO Rh
ABO Rh ( ABO Rh)
, A Rh (Rh positive) ~ ARh  (ARhpositive) A
A Rh (Rhnegative)  ARh  (ARhnegative) , A
B Rh (Rh positive) ~ BRh  (BRhpositive) B
B Rh (Rhnegative) BRh  (BRhnegative) B
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22( ) ABO Rh

ABO Rh ( ABO Rh)
0 Rh (Rh posiive) O Rh (O Rhpositive) 0
0 Rh (Rhnegative) O0Rh (0 Rhnegative) 0
AB  Rh  (Rhpositive) ABRh  (ABRhpositive) AB
AB  Rh (Rhnegative) ABRh  (AB Rhnegative) AB
ABO Rh
2.2.5 (Blood Product)
( , 2539 ; , 2538 ; , 2539 ;
, 2534 ; , 2542
, 2540
, 2543)

Tt Asian and Pacific Regional Seminar on The Red Cross
Blood Programs Basic Blood Components 5 Whole Blood,
Packed Red Cells, Plasma, Cryoprecipitate Platelet Concentrate ,
2536 )
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1 (Whole Blood : WB)
Preparation : 1 450
63 hematocrit 36- 44 %
Storage 2-6 2 - 42
, ACD, CPD
CPD-AL 35 Adsol
42
Indication : Whole Blood
Oxygen carrying capacity ~ Volume
Acute blood loss 30
Hypovolemic shock
Hematocrit 28% 20- 30

Colloid

200 - 250

blood
Granulocyte

Volume replacement Crystalloid

Exchange transfusion Hemolytic disease of new bom
Cardiac bypass
2. (Packed Red Cells PRC)
Preparation
Refrigerated centrifuge 4
Storage : 2-6 Whole

Functional platelets

Indication : ( Anemia )

( Blood volume )

( Exchange Transfusion )
( Whole Blood )



3.
Red Cells LPRC)
Preparation

( Specific Leukocyte Filter )
90%
Storage:
Indication

4,
Leukocytes Concentrate )
Preparation :

Storage :
24
Indication :

29

( Leukocyte - Poor Packed

Refrigerated Centrifuge
80%
95%
10%
Packed Red Cells

( Granulocytes  Concentrate

granulocytes 20 -24

( Platelet Concentrates PC)

5.1 Random - Donor Platelets Concentrates

Preparation :

48 ) 50- 70

55X 100 20- 50 (
3-5 )



30

Storage : 20- 24 Platelet
1- 6 48
5.2.  Single-Donor Platelets Concentrates

Preparation : Platelets Concentrates

Cell Separator 8-10
Platelets Concentrates 1 1
200- 300
Storage : Random - Donor Platelets Concentrates
Indication .

6. (Plasma)
Preparation :
1-6
Storage : 1-6 1
-20 5
Indication : (Plasma volume )

£ (Fresh Plasma FP)
Preparation : 4-6

Clotting  Factors Labile
Factors Stable factors
Storage : 1- 6 1
-20 5
Indication :



3

8, (Fresh Frozen Plasma FFP)
Preparation :
Labile coagulation factors -20
Ethanol bath -40 Fresh Frozen Plasma
4-6
Storage : -20
1 37
Indication :
9, ' ( Cryoprecipitate )
Preparation
4 Refrigerated
centrifuge 4 Cryoprecipitate
-20 Fresh Frozen Plasma Cryoprecipitate - removed
Storage : -20
1 18 Factor
il
Indication : Cryoprecipitate
Factor VIII Hemophilia A
Factor |
von illebrand factor (vWf) von Willebrand' disease
Factor XIII ]
10. ' , ( Heat Treate Freeze

Dried Cryoprecipitatt HTFDC)



32

Storage : 4

Indication : , von illebrand’ disease
XIII

11,
( Cryo- Removed Plasma)
Preparation :
Stable Clotting Factors
Storage -20

Indication .

12, ( Fresh Dried Plasma )
Preparation . ( Fresh Plasma )
( Lyophilization )

Storage ! 4
1

Indication :

13. ( Dried Human Plasma )

Preparation : Cryo - Removed Plasma
( Lyophilization )
Stable Clotting Factors

Storage : 4 5

Indication :
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14, ( Leukodepletated Fresh
Frozen Plasma LDFFP)

Preparation :

-20

Storage : -20

Indication ! 1

15. (Fibrin Glue)
Preparation 2 Human
Thrombin
Storage -20
(Sterle Spray Delivery System) 1

Indication .

16,
( Reagent Red
Blood Cells Standard )

17.

Anti - A ( ) ( Polyclonal )
( Monoclonal )

Anti- B ( ) ( Polyclonal )
( Monoclonal )



34

Anti - AB ( ) (Polyclonal )
(Monoclonal )
Anti- A, Dolichos Biflorus
Anti-H Ulex Europaeus
Anti Human Globulin ( Anti  lgG+anti
complements )
Anti- M (Anti IgM)
Anti-N (Anti IgM)
Anti-D (Monoclonal)
18, (20% Albumin Solution)
19, (Hepatitis B Immunoglobulin )
20. (Human Rabies Immunoglobulin )
2.26 D
( , 2539 ; , 2536 , 2536 )

L ( General Donation )



2.2.1

(Replacement Donation )

( Direct Donation )

( Paid Donation )

( Autologous Donation )

( 2536 )

laodg N 6 ‘?

35



2544

228

6- 7%

( 1 2538)

300 - 450 . .
4,000 - 5000 . .
(
(2500 15)
17-60
5
( )
100 . .
3
1)

36

300 - 450 . .
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2.2.9 ( )
2540: 15-16)

80% 90%



38

5 24

2210
( 254 2543

153-156)

( , 2539 ;
. 2538)
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(ABO)II (Rh)
(Anti HIV Ag)
(HBsAg)
(AntiHCV )
(VDRL)
4, (Blood Components )
80%
5 (Whole Blood ),
( Packed Red Cells ) 1 ( Platelet ) |
( Cryoprecipitate ) ( Plasma )
5. ,
2,000 - 3,000
21, 28
42 4

2.1



n1siauriana
( Recruitment)

- new/repeat donor

40

- age/ sex
- blood group
y
As13AANTAY nrsudsgu _[pastiudnmn REEGREERTRER T n15A53
( Screening ) (Producting) ( Storage ) ( Supply) Tafia
(Distribution)
- VDRL - PRCs - Hospital in
- HBsAg - PC Bangkok :
- Anti-HCV - FFP public, private
- Anti-HIV - Cryo - Region Hospital
- HIV-Ag - Cryo-rem - Depart NBC's
l A
nvs3tudluhieiana ( Wastage )
- Infections - Outdate - Others
2.7 ( , 25391 4)
( , 2539; 2536 : , 2539)

2

ABO

Hemolytic Transfusion Reaction

0

Rh
Rh negative (-)

Rh positive (+)

(Mismatched Reaction )



ABO Rh positive
Rh positive
2. Transmissible Infections
2.1, 24
(Immediate )
Hemolysis
Pyrogen
2.2
24 (Delayed )
Hemolysis
HIV, Hepatitis B, Malaria
2212

12
530,000
940,000 . .2535

2%

15%

( %53 )

41

, 2536 )
2%

.. 2524
5.91%



2538)

17- 24

5
215

80

2538

i

3,082

42
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( 55.7) ( 428
) 69.7
( Wantana Nanthana 1 1990 )

( 5% )

2 Mismatched Reaction Transmissible Infections
Mismatched Reaction ABO Incompatibility ( 90% )
10%
Transmissible Infections
Syphilis, Hepatitis, HIV ~ Malaria

( 2539)
63.16



( 505)

58.39
34.32

4,64
0.84)

0 ( 83)

m |
( 19.06)

146

28.98

( 230)

2539)

2537

2538 )

( 5037)
( 3%%)

9.75
048
55.46
163
32.32
29.69
2.14

(1)

104

44



-30 D, 4
MISTRAL 6000  MISTRAL 3000i
2.3

Dynamics )

Rh 1
Ramaswamy, N. , 1991 )

(Shoukath Ali, K. , Ramaswamy, N. , 1993 )
STATGRAPHICS ~ SPSS

45

0,
19, 12 22

( System

( Shoukath Ali , K. ,

(FTest) , (T Test) , Adjacency Matrix Method ,

( Parameter Estimation ) ,

(' Numeric Performance Measures )

( System Trajectories )
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