
)1>�@0�1>%1/��@1อB"/0@�1@  />%0@0@2#1์  />�?0O3>'/?#�11/ 

N1ANอ�  ห3?�N�!�์/@#1�@'2ํ@ห1?(Nค1ANอ��N/0ห@0Q�2ํ@ห1?(*CO)่/0/>�2#> 
2N/'%?N  1  :  />&?�@12อ(N%?0(Nค1ANอ��N/0ห@0Q�2ํ@ห1?(*CO)่/0/>�2#> 

N3�%?N  �//.  4-2566 

 

 

P"0%?NN)็'�@12/ค/1QหO/?ห3?�N�!�์/@#1�@'2$@(?'/@#1/>%0@OหN��@#>  2ํ@ห1?(Nค1ANอ��N/0ห@0Q� 
2ํ@ห1?(*CO)่/0/>�2#>  2N/'%?N  1  :  />&?�@12อ(N%?0(Nค1ANอ��N/0ห@0Q�2ํ@ห1?(*CO)่/0/>�2#>   

อ@0?0อํ@'@�#@/ค/@/Q'/@#1@  __  (a)  O3>/@#1@  `f  OหN�พ1>1@�(?ญญ?#>พ? '@1>((
/@#1/>%0@OหN��@#>  พ.0.  `cb^  �@N�O�OR�Nพ>N/N#>/P"0พ1>1@�(?ญญ?#>พ? '@1>((/@#1/>%0@OหN��@#>   
(�(?(%?N  `)  พ.0.  `ccg  1?�/'#1?/N@�@1�1>%1/��@1อB"/0@�1@  />%0@0@2#1์  />�?0O3>'/?#�11/  
P"0คํ@O'>'ํ@�อ�ค!>�11/�@1/@#1/>%0@OหN��@#>  Q'�@1)1>�B/ค1?O�%?N  _/`cde  N/ANอ/?'%?N   
f  /�1@ค/  `cde  �@�ออ�)1>�@0�1>%1/��@1อB"/0@�1@  />%0@0@2#1์  />�?0O3>'/?#�11/   
N1ANอ�  ห3?�N�!�์/@#1�@'2ํ@ห1?(Nค1ANอ��N/0ห@0Q�2ํ@ห1?(*CO)่/0/>�2#>  2N/'%?N  1  :  />&?�@12อ(N%?0( 

Nค1ANอ��N/0ห@0Q�2ํ@ห1?(*CO)่/0/>�2#>  N3�%?N  �//.  4-2566  "?�/?1@03>Nอ?0"#Nอ%O@0)1>�@0'?O 
%?O�'?O  QหO/?*3Q�O(?�ค?(#?O�O#N/?'$?"�@�/?')1>�@0Q'1@��>��@'BN(�1@N)็'#O'R) 

 

)1>�@0  !  /?'%?N  f  /?'@ค/  พ.0.  `cde 

0B./@2  อ>01.?�"? 
1?�/'#1?/N@�@1�1>%1/��@1อB"/0@�1@  />%0@0@2#1์  />�?0O3>'/?#�11/ 

หนา  ๙
เลม   ๑๔๑ ตอนพิเศษ   ๑๕๙    ง ราชกิจจานุเบกษา ๑๒   มิถุนายน   ๒๕๖๗



- 1 - 
�!/. 4 � 2566 

 

ห3?�N���์/@!1�@%2ํ@ห1?&Nค1APอ��N/0ห@0Q�2ํ@ห1?&(CO'่/0/>�2!> 
2N/%#?P 1 : />$?�@12อ&N#?0&Nค1APอ��N/0ห@0Q�2ํ@ห1?&(CO'่/0/>�2!> 

 

1. �อ&�N@0 
 ห%?�N���์!@�#�@���?��?Q /�>�@"�@��@#2/�N�?"�Nค#AP/��N/"ห@"Q�2ํ@ห#?��CO�N/"

/>�$�>  #@"%>N/?"�N�AQ/ห@ค#/�ค%B!  �@#N�#?"!�@#2ํ@ห#?��@#2/�N�?"� �@#@!>N�/#์�?P2/�N�?"�  
�B�2/�N�?"� �?Q��/��@#2/�N�?"� �@#คํ@�/��%�@#2/�N�?"� �@##@"�@��%�@#2/�N�?"� #/!�@� 
�@#�/�2/�2ํ@ห#?��@#2/�N�?"�Nค#AP/��N/"ห@"Q�2ํ@ห#?��CO�N/"/>�$�> (critical care ventilator) �?PQหO�@#
�N/"ห@"Q�O��#B�%Qํ@N�O@R�Q�#N@��@" (invasive) O%>2#O@�ค/@!�?��/�N�็�#>"> (intermittent positive 
pressure ventilator) N�N@�?Q�   

 �%BN!Nค#AP/��N/"ห@"Q��?PR!N/"CNQ��/��N@" R�OO�N  Nค#AP/��N/"ห@"Q��?Pค/�คB!�@#Nค%AP/��?P
�/�/@�@0�O/"/B��#�์N�>��%  Nค#AP/��N/"ห@"Q��#>N �Q�O�@��?P�O@� (home ventilator)  Nค#AP/��N/"ห@"Q�
2ํ@ห#?��@#Nค%AP/�"O@"�CO�N/" (ambulance ventilator)  Nค#AP/��N/"ห@"Q��?PQ�O#N/!�?�#>���N@""@�!2%� 

(anesthesia ventilator) Nค#AP/��N/"ห@"Q��#>N �ค/@!�?�%� (negative pressure ventilator) O%>
Nค#AP/��N/"ห@"Q��#>N �ค/@!�?P2C� (high frequency ventilator)   

 

2. Nอ�2@1อO@�อ>�  
  N/�2@#/O@�/>��N/R��?Q�>N�็���?��ั��B�?�O%>N�็�2>P��ํ@N�็�2ํ@ห#?��@#�#>"B��์Q�O�?�

ห%?�N���์!@�#�@��?Q 
ISO 80601-2-12 Medical electrical equipment � Part 2-12: Particular requirements for basic 

safety and essential performance of critical care ventilators 
ISO 80601-2-55 Medical electrical equipment � Part 2-12: Particular requirements for basic 

safety and essential performance of respiratory gas monitors.  
F1100-90 Standard specification of ventilators intended for used in critical care.  
JCGM 100 Evaluation of Measurement data - Guide to the Expression of Uncertainty in 

Measurement 
JCGM 200 International vocabulary of metrology � Basic and general concepts and 

associated terms (VIM) 
ECRI Intensive Care Ventilators Procedure No. 458-20200409 COVID 19 

Emergency Care Research Institute  
TP-MMD-07  คCN!A/�@#��2/�Nค#AP/�!A//?��@��@#O��"์ Nค#AP/��N/"ห@"Q� 
ISO 80000-1 Quantities and units � Part 1: General  
 

3. %>0@/ 
3.1 Nค1APอ��N/0ห@0Q�2ํ@ห1?&(CO'่/0/>�2!> (critical care ventilators) 

  Nค#AP/�!A/�@��@#O��"์�?P�ํ@�@�O��#N@��@"�@�2N/�ห#A/�?Q�ห!�O��#B�%Qํ@N�O@R�
Q�#N@��@" (invasive)  Q��O@��@#ค/�คB!QหON�>��@#Nค%AP/��?P�/�/@�@0N�O@O%>//��@��/� (ventilation) 
�O/"�@#2#O@�ค/@!�?��/�N�็�#>"> 2ํ@ห#?��CO�N/"�?P�?��้ื�/"CNQ�ห// >�@%�CO�N/"ห�?� (intensive care unit)  
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3.2 /��1�@1ห@0Q� (breathing circuit) 
  2N/��#>�/�ห�@P��/�Nค#AP/��N/"ห@"Q� �ํ@ห�O@�?P�ํ@/@�@0�@�Nค#AP/��N/"ห@"Q�

R�2CN�/�O%>�ํ@/@�@0//��@��/� #>�@"2CN�##"@�@0 @"�/� 
3.3 พ@1@/>N!อ1์�@1ห@0Q� (respiratory parameters)   
 �#>!@��?PO2���@�คB�%?�1�>�/�#>��ห@"Q�ห#A//@�@0�?PNค%AP/��?PN�O@O%>//�

�@��/� �@P��C��#/�/?�O%>O2���% #/!�@�ค/�คB!P�"Nค#AP/��N/"ห@"Q� N�N� ค/@!�?��@#ห@"Q�N�O@ ค/@!
�?��/���>2>Q�2B�#>">ห@"Q�//� �#>!@�#�@#ห@"Q�N�O@   

3.4 Nค1APอ�/>Nค1@>ห์�@1#ํ@�@%�อ�Nค1APอ��N/0ห@0Q� (ventilator analyzer) 
  Nค#AP/�!A/!@�#�@��?P//�O��O%>2#O@��@Q�P�"!?�B�!BN�ห!@"N�AP/�#/�/?�

�@#@!>N�/#์�@#ห@"Q��?PN�>��@Q� @"Q�O�@#�ํ@�@��/�Nค#AP/��N/"ห@"Q� 2ํ@ห#?��@#2/�N�?"�Nค#AP/��N/"
ห@"Q�  Q�N�>��@�>�"์/@�N#?"�/N@ Nค#AP/�/>Nค#@>ห์/?�#@Rห%�/�O�P2 (gas flow analyzer)   

3.5 ค/@/ ?%2C�2B Q%1>0>ห@0Q�N�O@ (inspiratory peak pressure, PPEAK) 
 ค/@!�?�/@�@02C�2B��?PNค#AP/��N/"ห@"Q�ค/�คB!O%>QหO�ํ@N�>��@Q��?P�@�N�>�/@�@0

2N/��O� (proximal airway) Q�#>">ห@"Q�N�O@  ค/@!�?�2C�2B�Q�#>">ห@"Q�N�O@!?คN@N�N@�?��%#/!�/�ค/@!
�?��@#ห@"Q�N�O@ (PINSP) O%>ค/@!�?��/���>2>Q�2B�#>">ห@"Q�//� (PEEP)  ห�N/"�/�คN@ค/@!�?�2C�2B�
Q�#>">ห@"Q�N�O@ N�N� N���>N!�#�Qํ@ (cmH2O)  !>%%>�@#์ (mbar)  N0�P��@2ค?% (hPa)  �@Q�/"CN�?��@#�?Q�คN@
Q�O�@�Q�Nค#AP/��N/"ห@"Q� 

3.6 ค/@/ ?%�@1ห@0Q�N�O@ (inspiratory pressure, PINSP) 
 #>�?�ค/@!�?��?PNค#AP/��N/"ห@"Q�2#O@��@Q�ห#A/ค/�คB!�@!N�AP/�R��@#�?Q�คN@�?P

�ํ@ห�� P�"!?N�O@ห!@"N�AP/�ํ@QหON�>��@#Nค%AP/��?P�/�/@�@0N�O@2CN�/�  ค/@!�?��@#ห@"Q�N�O@ !?คN@N�N@�?� 
�%�N@�#>ห/N@�คN@ค/@!�?�2C�2B�Q�#>">ห@"Q�N�O@ (PPEAK) �?�ค/@!�?��/���>2>Q�2B�#>">ห@"Q�//� 
(PEEP)  ค/@!�?��@#ห@"Q�N�O@ค/�คB!P�"Nค#AP/��N/"ห@"Q�Q���>�?P�ํ@�@�Q�Pห!�ค/�คB!ค/@!�?� 
(pressure control � continuous mandatory ventilation, PC-CMV) QหO!?�#>!@��@!�@#�?Q�คN@ (setting)  
P�"คN@�/��#>!@�ค/@!�?��@#ห@"Q�N�O@�>�@#�@R�O�@�คN@ค/@!�?�N�%?P" 50 !>%%>/>�@�?2B��O@"Q�#>">
2>Q�2B��@#ห@"Q�N�O@  ห�N/"�/�คN@ค/@!�?��@#ห@"Q�N�O@ N�N� N���>N!�#�Qํ@ (cmH2O)  !>%%>�@#์ (mbar)  
N0�P��@2ค?% (hPa)  �@Q�/"CN�?��@#�?Q�คN@Q�O�@�Q�Nค#AP/��N/"ห@"Q� 
 ห!@"Nห�B  

 �@#�>�@#�@คN@ค/@!�?��@#ห@"Q�N�O@ (PINSP) QหO"@��A/�>"@!�?PQหOR/OQ�/>�?
!@�#�@���?��?QN�็�ห%?�  Nค#AP/��N/"ห@"Q��@�"?PหO//@��ํ@ห���>"@!�/�คํ@/N@ค/@!�?��@#ห@"Q�N�O@
O���N@�R��@��>"@!�?��%N@/�O@��O�  P�"!?�@##/!คN@ค/@!�?��/���>2>Q�2B�#>">ห@"Q�//� (PEEP) N�O@
N�็�2N/�ห�@P��/�คN@ค/@!�?��@#ห@"Q�N�O@ Q��#�?N�N��?Q  �@#�>�@#�@คN@ค/@!�?��@#ห@"Q�N�O@QหOห?�คN@
ค/@!�?��/���>2>Q�2B�#>">ห@"Q�//� (PEEP) //��@�คN@ค/@!�?��@#ห@"Q�N�O@�?P�?Q���Nค#AP/��N/"ห@"Q�
N2?"�N/� O%O/Q�OคN@�%�N@��?Q�N�็�คN@ค/@!�?��@#ห@"Q�N�O@ (PINSP)  

3.7 ค/@/ ?%&/���>2>Q%2B 1>0>ห@0Q�ออ�  (positive end expiratory 
pressure, PEEP)  

  ค/@!�?�/@�@0Nห�A/�##"@�@0�?PNค#AP/��N/"ห@"Q�ค/�คB!QหON�>��@Q� @"Q��/�
��>2>Q�2B�#>">ห@"Q�//� คN@�/��#>!@�ค/@!�?��/���>2>Q�2B�#>">ห@"Q�//��>�@#�@R�O�@�คN@ค/@!
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�?�N�%?P" 50  !>%%>/>�@�?2B��O@"Q�#>">2>Q�2B��@#ห@"Q�//� ห�N/"�/�คN@ค/@!�?��/���>2>Q�2B�#>">
ห@"Q�//� N�N� N���>N!�#�Qํ@ (cmH2O)  !>%%>�@#์ (mbar) N0�P��@2ค?% (hPa)  �@Q�/"CN�?��@#�?Q�คN@�@#Q�O
�@�Q�Nค#AP/��N/"ห@"Q� 

3.8 '1>/@!1�@1ห@0Q� (tidal volume, VT) 
 �#>!@�#�/�/@�@0 @"Q��/�2N/��?PN�>��@Q��@��@#ห@"Q�N�O@ห#A///�O�����> 

ห�N/"�/��#>!@�#�@#ห@"Q� N�N� !>%%>%>�# (ml)  
3.9 '1>/@!1�@1ห@0Q�N�O@ (inspiratory tidal volume, VTI) 
 �#>!@�#�/�/@�@0�?PRห%N�O@2CN�/�Q�#>">ห@"Q�N�O@  ห#A/�#>!@�#2N/��?PN�>��@Q�

Q���>�?P/@�@0N#>P!Rห%N�O@2CN�/����@�#>">2>Q�2B��@#ห@"Q�N�O@  �#>!@�#2N/��?Qค/�คB!P�"Nค#AP/��N/"
ห@"Q�Q���>�?P�ํ@�@�Q�Pห!�ค/�คB!�#>!@�# (volume control � continuous mandatory ventilation, 
VC-CMV) QหO!?�#>!@��@!�@#�?Q�คN@ ห�N/"�/��#>!@�#�@#ห@"Q�N�O@ N�N� !>%%>%>�# (ml)   

3.10 '1>/@!1�@1ห@0Q�ออ� (expiratory tidal volume, VTE) 
 �#>!@�#�/�/@�@0�?PRห%//��@��/�2CN�##"@�@0 @"�/�Q�#>">ห@"Q�//�  

ห#A/�#>!@�#2N/��?PN�>��@Q�Q���>�?P/@�@0N#>P!Nค%AP/��?P//��@��/��@�#>">2>Q�2B��@#ห@"Q�//�  �#>!@�#
Q�2N/��?QN�>��@Q��@��@#คA��?/�/��/� (elastic recoil) O%>R!NR�O�C��ํ@ห��ห#A/ค/�คB!P�"Nค#AP/��N/"ห@"Q�  
ห�N/"�/��#>!@�#�@#ห@"Q�//� N�N� !>%%>%>�# (ml) 

3.11 1>0>ห@0Q�N�O@ (inspiratory time, TI) 
 �N/�N/%@Q�#>">ห@"Q�N�O@ ห#A/�N/�N/%@��>�?P!?�@#Rห%�/�O�P2�@�Nค#AP/��N/"

ห@"Q�N�O@2CN�/� ห�N/"�/�#>">ห@"Q�N�O@ คA/ />�@�? (s)  
3.12 อ?!1@�@1ห@0Q� (respiration rate) 
 �ํ@�/�ค#?Q��?PNค#AP/��N/"ห@"Q�ค/�คB!QหON�>��@#Nค%AP/��?P�/�/@�@0N�O@2CN�/�Q�

ห�@P��@�? ห�N/"�/�/?�#@�@#ห@"Q� คA/ ค#?Q��N/�@�? (breaths per minute, bpm)   
3.13 ค/@/N�O/�O%ออ��>N�% (oxygen concentration) 

 �ํ@�/�2?�2N/�ห#A/#O/"%>�/�//��>N��Q�/@�@0�?PNค#AP/��N/"ห@"Q�ค/�คB!
O%>�%?�N�O@2CN�/�Q�#>">ห@"Q�N�O@ ห�N/"�/�ค/@!N�O!�O�//��>N�� คA/ N�/#์N�O��์ (vol%)  

3.14 BTPS (body temperature pressure, saturated) 
 2 @/>!@�#�@��?PQ�OQ��@##@"�@��#>!@�#O%>�@#Rห%�/�O�P2�?P/"CN @"Q�/��#

�@#ห@"Q��/�Nค#AP/��N/"ห@"Q� N�AP/�R� BTPS �ํ@ห��QหOO�P2!?/B�ห C!> 37 ðC ค/@!�?�2?!�C#�์ (absolute) 
�/��##"@�@0��>�?P�ํ@�@#/?� O%>ค/@!�AQ�2?!�?��์�?P 100%   

3.15 Nค1APอ��ํ@3อ�'อ N#?0/ (artificial test lung)  
 Nค#AP/��ํ@%/��/�N�?"!  �@P��N/R�Q�ห%?�N���์!@�#�@��?Q N#?"�/N@ ��/�N�?"!�  

N�็�/B��#�์�?P//�O��O%>2#O@��@Q�N�AP/�ํ@ห�O@�?PN%?"�O��คB�%?�1�>�@��@" @��/��/� Q�O2ํ@ห#?��@#
��2/�O%>2/�N�?"�Nค#AP/��N/"ห@"Q� P�"!?คB�%?�1�>�?P2ํ@ค?ญ R�OO�N ค/@!�O@��@�O%>ค/@!"/!�@!   

3.16 ค/@/!O@%#@% (resistance) 
 �#>!@��?P�N��?Q�@�คB�%?�1�>ห�@P��/��/�N�?"!Q�2N/��?PN�็��@�N�>�/@�@0 �N��?Q

�@�ค/@!2@!@#�Q��@#�O@��@��@#Rห%�/�/@�@0  ห�N/"�/�คN@ค/@!�O@��@� N�N� N���>N!�#�Qํ@�N/%>�#�N/
/>�@�? (cmH2O/l/s)  !>%%>�@#์�N/%>�#�N//>�@�? (mbar/l/s)  N0�P��@2ค?%�N/%>�#�N//>�@�? (hPa/l/s) 
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3.17 ค/@/0อ/!@/ (compliance) 
 คB�%?�1�>ห�@P��/��/�N�?"! O2���@�ค/@!2@!@#�Q��@#"/!QหON�>��@#

N�%?P"�O�%��#>!@�#�/��/�N�?"! � คN@ค/@!�?� @"Q��/�คN@ห�@P�  คN@ค/@!"/!�@!2@!@#��>�@#�@R�O
�@�/?�#@2N/�#>ห/N@��#>!@�#�/�/@�@0�?P�##�B/"CNQ��/�N�?"!�?�ค/@!�?��/�/@�@0�?P/"CN @"Q��/�N�?"!  
ห�N/"�/�คN@ค/@!"/!�@! N�N� !>%%>%>�#�N/N���>N!�#�Qํ@ (ml/cmH2O) !>%%>%>�#�N/!>%%>�@#์ (ml/mbar)  
!>%%>%>�#�N/N0�P��@2ค?% (ml/hPa)  

3.18 �@12อ&N#?0& (calibration) 
 �@#��>�?�>�@� @"Q�ON�AP/�R��?P#>�B �@P�Q��?Q�O#�2#O@�ค/@!2?!�?��์#>ห/N@� 

คN@�#>!@��?�ค/@!R!NO�N�/��/��@#/?��?PR�O�@�!@�#�@��@#/?� O%>คN@�N��?Q�?P2!�?"�?�ค/@!R!NO�N�/��/�
�@#/?��?PN�AP/!2?!�?��์คN@�N��?Q�?Q� Q��?Q��?P 2 �>Q�O2@#2�N�0�?��%N@/2#O@�ค/@!2?!�?��์N�AP/QหOR�O�%�@#/?��@�
คN@�N��?Q  

  Q�ห%?�N���์!@�#�@��?Q �%N@/�@�N�AP/�R��@#2/�N�?"�Q�ห?/�O/�@#2/�N�?"�  
คN@ค/@!�?��@#ห@"Q�N�O@ คN@ค/@!�?��/���>2>Q�2B�#>">ห@"Q�//� คN@�#>!@�#�@#ห@"Q�N�O@ คN@�#>!@�#
�@#ห@"Q�//� O%>คN@ค/@!N�O!�O�//��>N�� �?Q�ห!��?Q�>�>�@#�@N�็��#>!@�2/�N�?"� (measurand) 

3.19 ค/@/2@/@1"2อ&�3?&R O#@�/@!1/>#0@ (metrological traceability) 
2!�?�>�/��%�@#/?� P�"�?P�%�@#/?��?Q�2?!�?��์�?�2>P�/O@�/>�/"N@�R!N�@��N/� 

�@#2/�N�?"��?PR�O�?��ํ@N�็�N/�2@#R/O P�"�@#2/�N�?"�O�N%>ค#?Q�!?2N/��N/ค/@!R!NO�N�/��/��@#/?�  
 

4. �@1N!1?0/�@12ํ@ห1?&�@12อ&N#?0& 
4.1 2.@/>O/ 3Oอ/O3>N2"?01.@พ�อ�อB�ห.C/> 

/B�ห C!> (temperature)  : 15 ðC �@� 35 ðC 
4.2 �@1!1/�2อ&N&AQอ�!O% 

�@#2/�N�?"�Nค#AP/��N/"ห@"Q� �#>�/��O/"Nค#AP/�!A/�?P�O/�!?คB�%?�1�>
N�AQ/��O� �?��N/R��?Q 

4.2.1 Nค#AP/��N/"ห@"Q��O/�N�็�Nค#AP/��?P�ํ@O��R�O/N@/"CN @"Q��/��N@"�/�
ห%?�N���์!@�#�@���?��?Q 

4.2.2 Nค#AP/�/>Nค#@>ห์�@#�ํ@�@��/�Nค#AP/��N/"ห@"Q�ห#A/Nค#AP/�!A/!@�#�@� 
�O/�/"CNQ�2 @��#O/!Q�O�@�  P�"Nค#AP/��O/��N@��@#2/�N�?"� O%>"?�!?2�@� @�/"CNQ��#/�N/%@�?P2@!@#�
�ํ@R�Q�OQ��@#2/�N�?"�Nค#AP/��N/"ห@"Q�R�O   

4.2.3 �/�N�?"!!?คB�%?�1�>�?P�#��@!N�AP/�R��@#2/�N�?"��?P�O/��@# O%>/"CN
Q�2 @��#O/!Q�O�@� R!N�ํ@#B� ห#A/�?��@� 

4.2.4 Oห%N��N@"O�P22@!@#��N@"O�P2 �@P�R�OO�N /@�@0/?�ห#A///��>N�� �@!
ค/@!�O/��@#�/�Nค#AP/��N/"ห@"Q��?Q� N R�O/"N@�N�?"��/2ํ@ห#?��@#2/�N�?"�  

4.3 �@1!> !?Q� 
Nค#AP/�!A/O%>/B��#�์�?P2ํ@ค?ญ 
1) �/�N�?"!  
 �/�N�?"!�?P�ํ@!@Q�OQ��@#2/�N�?"�Nค#AP/��N/"ห@"Q� ค/#!?คN@ค/@!�O@��@� 
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O%>คN@ค/@!"/!�@!�#��@!N�AP/�R��@#2/�N�?"� P�"�?PคN@ค/@!�O@��@�O%>คN@ค/@!"/!�@! !?คN@
N�?P"�N�� R!NN�>� ±10% �/�คN@�?P�ํ@ห�� 

2) Nค#AP/�/>Nค#@>ห์�@#�ํ@�@��/�Nค#AP/��N/"ห@"Q�  
Nค#AP/�/>Nค#@>ห์�@#�ํ@�@��/�Nค#AP/��N/"ห@"Q�   ห#A/�B�Nค#AP/�!A/!@�#�@��?P

!?คB�%?�1�>N�?"�N�N@ห#A/�?�/N@ �O/�2@!@#��#/�/?�O%>#@"�@�คN@�@#@!>N�/#์�@#ห@"Q� (respiratory 
parameters)  O%>!?คB�%?�1�>/"N@��O/"�?��?Q  
 

�@#@!>N�/#์�@#ห@"Q� 
(respiratory parameters) 

ค/@!�C��O/� (accuracy) 
ห#A/N���์�@#Q�O�@� 

ค/@!�?�2C�2B�Q�#>">ห@"Q�N�O@(PPEAK) R!NN�>� ±1.0%  
ห#A/ ±0.2 !>%%>�@#์ ค/@!�?��/���>2>Q�2B�#>">ห@"Q�//� (PEEP) 

�#>!@�#�@#ห@"Q�N�O@ (VTI) R!NN�>� ±3.0%  
ห#A/ ±2.0 !>%%>%>�# �#>!@�#�@#ห@"Q�//� (VTE) 

ค/@!N�O!�O�//��>N�� (O2) R!NN�>� ±2 vol% 
 

�@#�>��?Q�Nค#AP/�!A/ 

 
 

#C��?P 1 �@#�>��?Q�Nค#AP/�!A/2ํ@ห#?��@#2/�N�?"� 
 

2N/��#>�/� 
1) Oห%N��N@"O�P2 (gas supply) 
2) Nค#AP/��N/"ห@"Q��?P�>2/�N�?"� (ventilator under calibration) 
3) /��#�@#ห@"Q� (breathing circuit) 
4) Nค#AP/�/>Nค#@>ห์�@#�ํ@�@��/�Nค#AP/��N/"ห@"Q�ห#A/�B�Nค#AP/�!A/!@�#�@�

2ํ@ห#?��@#2/�N�?"�Nค#AP/��N/"ห@"Q�  
5) �/�N�?"!  
 - ค/@!"/!�@! (compliance)   
 - ค/@!�O@��@� (resistance) 

4.4 �@1!1/�2.@พค/@/พ1Oอ/�อ�Nค1APอ��N/0ห@0Q�  
Nค#AP/��N/"ห@"Q��?P!?ค/@!�#O/!2ํ@ห#?��@#2/�N�?"� �O/�!?คB�%?�1�> 

�?��N/R��?Q  
4.4.1 Nค#AP/��>�O/�R!N�#>�/��O/"/B��#�์�?PN2AP/!2 @�ห#A/�ํ@#B� N�N� N�O�N�/#์

�ํ@#B� /��#�@#ห@"Q�!?#/"#?P/ 2@"R��O@�?��@� N�็��O�  
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4.4.2 Nค#AP/��O/�/"CNQ�2 @��#O/!Q�O N2!A/�/N@�ํ@%?��>�ํ@R�Q�O�?��CO�N/" �%N@/คA/
Nค#AP/��>�>��?Q��O/"/��#�@#ห@"Q��?PNห!@>2!�@!N���@�/��@#�ํ@Nค#AP/�R�Q�O  

4.4.3 Nค#AP/��O/��N@��#>�/��@#�#/�2/���N/� N�N� �@#�#/�2/��@##?P/�/�
/��#�@#ห@"Q� �@#��N�"คN@ค/@!�O@��@�O%>คN@ค/@!"/!�@!�/�/��#�@#ห@"Q�  

4.4.4 Nค#AP/��O/��N//"CN�?�Oห%N��N@"O�P2�?P�ํ@N�็�2ํ@ห#?��@#�ํ@�@�R�O/"N@�
2!�C#�์  P�"Oห%N��N@"O�P2�O/�!?ค/@!2@!@#��N@"O�P2R�O/"N@�N�?"��/ 

4.5 �@1N!1?0/ค/@/พ1Oอ/�อ�Nค1APอ�/Aอ/@!1�@%  
Q��#�?�?PNค#AP/�/>Nค#@>ห์�@#�ํ@�@��/�Nค#AP/��N/"ห@"Q�N�็�Nค#AP/�!A/!@�#�@�

2ํ@ห#?��@#2/�N�?"�  �?Q��/��@#N�#?"!ค/@!�#O/!�/�Nค#AP/��N/��ํ@R�Q�OQ��@#2/�N�?"� !?�?��N/R��?Q  
4.5.1 N�ิ�Nค#AP/�/>Nค#@>ห์�@#�ํ@�@��/�Nค#AP/��N/"ห@"Q�QหO/"CNQ�2 @/>�#O/!Q�O

�@� N�็�N/%@/"N@��O/" 15 �@�? ห#A/�@!�?P�CO�%>�O�>�ํ@  
4.5.2 �#?�0C�"์ (zero) �B��@#@!>N�/#์�@#ห@"Q��?P�ํ@�@#/?� P�"�ํ@Q���>�?P�N/

�ํ@O�P2�B�N2O��%�//��@��?/Nค#AP/� 
4.5.3 �#?�N�?"��@#/?�//��>N���@!/>�?�@#�?P�CO�%>�O�>�ํ@/"N@��O/"N�A/�%> 1 

ค#?Q��N/��@#Q�O�@� ห#A/N!AP/2?�N��NหO�/N@ค/@!N�O!�O��/�//��>N���?P�#/�/?�Q��##"@�@0���>N�?P"�N��R�
�@� (21±0.5) vol%  �@Q�/"CN�?�/N@/?�Q��@�N���์�N/� 

4.5.4 �#/�2/�/N@!?�?/�#/� (filter) N�AP/!�N//"CN�?�2N/��?P�>�ํ@R��N/�?�
Nค#AP/��N/"ห@"Q� N�AP/�O/��?�ค/@!N2?"ห@"�?P�>N�>��@Q�O�NN�O�N�/#์�?P/"CN @"Q�Nค#AP/�/>Nค#@>ห์�@#�ํ@�@��/�
Nค#AP/��N/"ห@"Q� 

4.5.5 �#/�2/��@#�?Q�คN@�AQ��@� �N/R��?Q  
�. ��>��/�O�P2 �O/��ํ@ห��N�็�/@�@0 
�. !@�#�@��@#/?�O�P2 �O/��ํ@ห��N�็� BTPS 
ค. ห�N/"�/��@#@!>N�/#์�@#ห@"Q��?PNค#AP/�#@"�@��O/��ํ@ห��QหO�#��?�

ห�N/"�?PQ�OQ�Nค#AP/��N/"ห@"Q��?P�ํ@�@#2/�N�?"�  P�"�#>!@�ค/@!�?� �>"!Q�Oห�N/" N���>N!�#�Qํ@ (cmH2O)  
!>%%>�@#์ (mbar)  ห#A/N0�P��@2ค?% (hPa) 2N/��#>!@�# �>"!Q�Oห�N/"!>%%>%>�# (ml)  

�. �ํ@ห��Pห!��@#Q�O�@� �@#�?Q�คN@�@#Q�O�@� O%>�N/��@��@#/?�
�@#@!>N�/#์�@#ห@"Q��@!�?P�CO�%>��ํ@ห��  

 
5. พ@1@/>N!อ1์#?P2อ&N#?0& 

�@#@!>N�/#์�?P2/�N�?"� ห!@"�@� �@#@!>N�/#์�@#ห@"Q��?P�#/�/?�P�"Nค#AP/�!A/
!@�#�@� P�"�ํ@�%�@#/?�R�คํ@�/�N�AP/O2��N�็��%�@#2/�N�?"��N/R�  ห%?�N���์!@�#�@���?��?Q
�ํ@ห��QหO�@#@!>N�/#์�@#ห@"Q��?P2/�N�?"� �#>�/��O/"�@#@!>N�/#์�?��N/R��?Q  

5.1 ค/@!�?��@#ห@"Q�N�O@ (inspiratory pressure, PINSP) 
5.2 ค/@!�?��/���>2>Q�2B�#>">ห@"Q�//� (PEEP) 
5.3 �#>!@�#�@#ห@"Q�N�O@ (inspiratory tidal volume, VTI) 
5.4 �#>!@�#�@#ห@"Q�//� (expiratory tidal volume, VTE) O%> 
5.5 ค/@!N�O!�O�//��>N�� (oxygen, O2) 
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�@#@!>N�/#์�@#ห@"Q��?P�ํ@ห��QหON�็��@#@!>N�/#์�?P2/�N�?"��?��%N@/�O@��O� N�็�
�@#@!>N�/#์�?P�>�@#�@/N@!?ค/@!�ํ@N�็��O/�R�O#?��@#2/�N�?"�2ํ@ห#?��@#�/�2/�2!##��>�/�Nค#AP/��N/"
ห@"Q�N�AQ/��O�  �@#�ํ@ห���@#@!>N�/#์�@#ห@"Q�/AP��/�Nห�A/�@��@#@!>N�/#์Nห%N@�?QN�็��@#@!>N�/#์�?P�>
2/�N�?"�2@!@#��ํ@R�O �?Q��?Q �@Q�/"CN�?��B%"�>�>�O%>ค/@!2@!@#��/�O�N%>หO/���>�?�>�@#  

 
�@#2/�N�?"�N�AP/�C2!##��>�/�Nค#AP/��N/"ห@"Q�Q��O@��@#/?��O/��@#�%�@#/?��?Q�

�@�Nค#AP/��N/"ห@"Q��?P2/�N�?"�O%>�@�Nค#AP/�!A/!@�#�@�  Q���>�?P�@#�>�@#�@�%�@#2/�N�?"�Q��O@�
�@#ค/�คB!�O/��@#�%�@#/?��@�Nค#AP/�!A/!@�#�@�N�N@�?Q� �@!ห%?�N���์!@�#�@���?��?Q �@#@!>N�/#์�@#
ห@"Q��?P�O/��ํ@�@#/?��@Q�/"CN�?��@#�?Q�คN@Pห!��@#�ํ@�@��/�Nค#AP/��N/"ห@"Q� �?�O2��Q��@#@��?P 1 

 
N!AP/�?Q�คN@Nค#AP/��N/"ห@"Q�QหO�ํ@�@�Q�Pห!�ค/�คB!�#>!@�#  �@#@!>N�/#์�@#ห@"Q��?P

�O/�/?�!?�?Q�ห!� 4 �@#@!>N�/#์ R�OO�N  �#>!@�#�@#ห@"Q�N�O@ (VTI)  �#>!@�#�@#ห@"Q�//� (VTE)  ค/@!�?�
�/�Q���>2>Q�2B�#>">ห@"Q�//� (PEEP) O%>ค/@!N�O!�O�//��>N�� (O2)   �@#2/�N�?"��O@��@#/?�
�O/��@#�%�@#/?��?Q� 4 �@#@!>N�/#์�?Q�@��?Q�Nค#AP/��N/"ห@"Q��?P�C�2/�N�?"�O%>�@�Nค#AP/�!A/!@�#�@�  O�N
2ํ@ห#?��@#2/�N�?"��O@��@#ค/�คB!�O/��@#�%�@#/?�N�?"�OคN 3 �@#@!>N�/#์ �@�Nค#AP/�!A/!@�#�@�N�N@�?Q� 
R�OO�N �#>!@�#�@#ห@"Q�N�O@ (VTI)  ค/@!�?��/�Q���>2>Q�2B�#>">ห@"Q�//� (PEEP) O%>ค/@!N�O!�O�
//��>N�� (O2) 

 
�@#@��?P 1 �@#@!>N�/#์�@#ห@"Q��?P�O/��ํ@�@#/?�Q���>�?PNค#AP/��N/"ห@"Q��ํ@�@�Q�O�N%>Pห!�  
 

�@#@!>N�/#์�@#ห@"Q� Pห!�ค/�คB!�#>!@�# Pห!�ค/�คB!ค/@!�?� 
�@#/?� �@#ค/�คB! �@#/?� �@#ค/�คB! 

PPEAK - -   
PINSP - - ô(1) ô(1) 
VTI   - - 

VTE  -  - 

PEEP     
O2     

 �@#@!>N�/#์�@#ห@"Q��?P�O/��#/�/?�     

ô �@#@!>N�/#์�@#ห@"Q��?PR�O!@�@��@#คํ@�/�  
(1) PINSP =  PPEAK - PEEP  

 
N!AP/�?Q�คN@Nค#AP/��N/"ห@"Q�QหO�ํ@�@�Q�Pห!�ค/�คB!ค/@!�?�   �@#@!>N�/#์�@#ห@"Q�

�?P�O/�/?�!?�?Q�ห!� 4 �@#@!>N�/#์ R�OO�N ค/@!�?�2C�2B�Q�#>">ห@"Q�N�O@ (PPEAK) �#>!@�#�@#ห@"Q�//� 
(VTE)  ค/@!�?��/�Q���>2>Q�2B�#>">ห@"Q�//� (PEEP) O%>ค/@!N�O!�O�//��>N�� (O2)   �@#2/�N�?"�
�O@��@#/?��O/��@#�%�@#/?��?Q� 4 �@#@!>N�/#์�@��?Q�Nค#AP/��N/"ห@"Q�O%>Nค#AP/�!A/!@�#�@�  ��>�?P�@#
2/�N�?"��O@��@#ค/�คB! �O/��@#�%�@#/?�N�?"� 3 �@#@!>N�/#์�@�Nค#AP/�!A/!@�#�@�  R�OO�N ค/@!�?�
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2C�2B�Q�#>">ห@"Q�N�O@ (PPEAK)  ค/@!�?��/�Q���>2>Q�2B�#>">ห@"Q�//� (PEEP) O%>ค/@!N�O!�O�
//��>N�� (O2)  P�"�?PคN@ค/@!�?��@#ห@"Q�N�O@ (PINSP) �>R�O!@�@��@#คํ@�/� O%>!?คN@N�N@�?��%�N@�
#>ห/N@�คN@ค/@!�?�2C�2B�Q�#>">ห@"Q�N�O@ (PPEAK) �?�คN@ค/@!�?��/�Q���>2>Q�2B�#>">ห@"Q�//� (PPEEP)   

 
6. �B 2อ&N#?0& 

�B�2/�N�?"� ห!@"�@� คN@�/��@#@!>N�/#์�@#ห@"Q��?P�?Q�Q��>2/�N�?"�  O%>N�AP/�R�
�@#2/�N�?"� ห!@"�@� คB�%?�1�>�/��/�N�?"! Pห!��@#�ํ@�@� #/!�@��@#�?Q�คN@Nค#AP/��N/"ห@"Q��?PQ�OQ�
�@#2/�N�?"� N�AP/QหO/>�?�@#2/�N�?"�Nค#AP/��N/"ห@"Q�!?�B�2/�N�?"�O%>N�AP/�R��@#2/�N�?"��?PN�็�
�B�/O@�/>�#N/!�?�  ห%?�N���์!@�#�@���?��?Q�ํ@ห��QหO!?�B�2/�N�?"�O%>N�AP/�R��@#2/�N�?"��?Q�Q���>�?P
Nค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!�#>!@�#�?�O2��Q��@#@��?P 3  O%>Pห!�ค/�คB!ค/@!�?��?�O2��Q�
�@#@��?P 4  O%>N�AP/QหOR�O!@�@P��%�@#2/�N�?"��?P2@!@#��ํ@R�Q�O2ํ@ห#?��@#�/�2/�2!##��>�/�
Nค#AP/��N/"ห@"Q�/N@"?�/"CNQ��/�N���?P2@!@#�Q�O�@�R�O�#��@!�B��#>2�ค์�@#Q�O�@�  ห%?�N���์!@�#�@�
��?��?QR�O�ํ@ห��O�/�@��@#�ํ@ห���B�2/�N�?"�R/O �?��?Q  

6.1 �>�@#�@�#>!@�#�@#ห@"Q� (VT) �?PNค#AP/��N/"ห@"Q��ํ@R�Q�O�@�Q�2 @/>���> 
P�"O�N�N�็� 3 �N/� �?�O2��Q��@#@��?P 2 %ํ@�?��/�N�AP/�R��@#2/�N�?"��?P2/�ค%O/��?�O�N%>�N/��#>!@�#
�@#ห@"Q� R�OO�N  

�. VT ó 300 ml   

�. 300 ml ó VT ó 50 ml  

ค. VT  50 ml  
6.2 �ํ@ห���N/��/��#>!@�#�@#ห@"Q��?P�O/��@#�>2/�N�?"� P�"2@!@#�N%A/�

�ํ@ห��R�O!@��/N@ 1 �N/�  
6.3 �ํ@ห���B�2/�N�?"� P�"�@#N%A/�N�AP/�R��@#2/�N�?"�Q���>�?PNค#AP/��N/"

ห@"Q��ํ@�@�Q�Pห!�ค/�คB!�#>!@�#�@!�?P#>�BQ��@#@��?P 3  O%>Q���>�?P�ํ@�@�Q�Pห!�ค/�คB!ค/@!�?�
�@!�?P#>�BQ��@#@��?P 4 P�"!?�ํ@�/�R!N�O/"�/N@ 3 N�AP/�R� �?�#>�BQ��@#@��?P 2  

6.4 Q��#�?�?P�ํ@ห���N/��/��#>!@�#�@#ห@"Q��?P�O/��@#2/�N�?"�!@��/N@ 1 �N/�  
�>�O/�!?N�AP/�R��@#2/�N�?"��?P2/�ค%O/��?��N/��#>!@�#�?Q�/"N@��O/" 1 N�AP/�R�  

6.5 Q��#�?�?P"?�R!N2@!@#��?�ห@�/�N�?"!�?P!?คB�%?�1�>�#��@!�?P�ํ@ห��Q�N�AP/�R�
�@#2/�N�?"��@!�@#@��?P 3 O%>�@#@��?P 4 ห%?�N���์!@�#�@���?��?Q/�BP%!QหOQ�O�/�N�?"!�@!�?P!? O�NQหO
คํ@�@��@�คB�%?�1�>�?PQ�%ONค?"��?�N�AP/�R��@#2/�N�?"��?PN%A/�N�็�2ํ@ค?ญ O%>�O/�#@"�@�คN@คB�%?�1�>�/�
�/�N�?"!�?PQ�O%�#@"�@��%�@#2/�N�?"�  
 
�@#@��?P 2  %ํ@�?��/�N�AP/�R��@#2/�N�?"��?P2/�ค%O/��?�O�N%>�N/��/��#>!@�#�@#ห@"Q� 
 

N�APอ%R��@12อ&N#?0& 
(%ํ@�?�N�AP/�R��@!�@#@��?P 3 

O%>�@#@��?P 4) 

�N/��อ�'1>/@!1�@1ห@0Q�(VT) #?PNค1APอ��N/0ห@0Q�%ํ@R'Q�O�@% 

VT ó 300 ml 300 ml ó VT ó 50 ml VT  50 ml 
1 � 7 5 - 11 12 - 21 
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�@#@��?P 3 N�AP/�R��@#2/�N�?"�N!AP/Nค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!�#>!@�# 
 

N�APอ%R� 

คB�3?�1�>�อ�'อ N#?0/ �@1!?Q�คN@Nค1APอ��N/0ห@0Q� 
ค/@/ 

0อ/!@/ 
(C) 

ค/@/
!O@%#@% 

(R) 

'1>/@!1 
�@1ห@0Q� 

(VT) 

อ?!1@ 
�@1ห@0Q� 
(RATE) 

1>0> 
ห@0Q�N�O@ 

(TI) 
O2 PEEP 

ml/hPa 
±10% 

hPa/l/s 
±10% 

ml 
Breaths 
/min 

s % 
hPa ห#A/ 
cmH2O 

1 50 5 500 20 1 30 5 
2 50 20 500 12 1 90 10 
3 20 5 500 20 1 90 5 
4 20 20 500 20 1 30 10 
5 20 20 300 20 1 30 5 
6 20 50 300 12 1 90 10 
7 10 50 300 20 1 30 10 
8 10 10 200 20 1 90 5 
9 3 10 50 30 0.6 30 5 
10 3 20 50 30 0.6 30 10 
11 3 50 50 20 0.6 60 5 
12 3 20 30 30 0.6 30 5 
13 3 50 30 20 0.6 90 10 
14 1 20 30 30 0.6 90 5 
15 1 100 30 30 0.6 30 10 
16 1 200 20 50 0.4 30 5 
17 1 200 15 50 0.4 60 10 
18 1 50 10 60 0.4 60 5 
19 0.5 50 5 60 0.4 60 10 
20 0.5 200 5 30 0.4 30 5 
21 0.5 200 5 60 0.4 30 10 
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�@#@��?P 4 N�AP/�R��@#2/�N�?"�N!AP/Nค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!ค/@!�?� 
 

N�APอ%R� 

คB�3?�1�>�อ�'อ N#?0/ �@1!?Q�คN@Nค1APอ��N/0ห@0Q� 
ค/@/ 

0อ/!@/ 
(C) 

ค/@/
!O@%#@% 

(R) 

อ?!1@�@1
ห@0Q�
(RATE) 

1>0> 
ห@0Q�N�O@ 

(TI) 

ค/@/ ?% 
�@1ห@0Q�N�O@ 

(PINSP) 
O2 PEEP 

ml/hPa 
±10% 

hPa/l/s 
±10% 

Breaths 
/min 

s hPa % 
hPa ห#A/ 
cmH2O 

1 50 5 20 1 10 30 5 
2 50 20 12 1 15 90 10 
3 20 5 20 1 25 90 5 
4 20 20 20 1 25 30 10 
5 20 20 20 1 15 30 5 
6 20 50 12 1 25 90 10 
7 10 50 20 1 30 90 5 
8 10 10 20 1 25 30 10 
9 3 10 30 0.6 15 30 5 
10 3 20 30 0.6 15 30 10 
11 3 50 20 0.6 25 60 5 
12 3 20 30 0.6 10 30 5 
13 3 50 20 0.6 15 90 10 
14 1 20 30 0.6 30 90 5 
15 1 100 30 0.6 30 30 10 
16 1 200 50 0.4 20 30 5 
17 1 200 50 0.4 15 60 10 
18 1 50 60 0.4 10 60 5 
19 0.5 50 60 0.4 15 60 10 
20 0.5 50 30 0.4 10 30 5 
21 0.5 200 60 0.4 15 30 10 
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7. �?Q%!อ%�@12อ&N#?0& 
�@#2/�N�?"�Nค#AP/��N/"ห@"Q� คA/ �#>�/��@#/?�P�"�@#Q�ONค#AP/�!A/!@�#�@��?P!?

ค/@!2@!@#�2/��%?�R�OQ��@�!@�#/>�"@ N�AP/�ํ@QหO�#@��@�คN@�/��@#@!>N�/#์�@#ห@"Q��N@� N �?PN�>��@Q�
 @"Q�O�@#�ํ@�@��/�Nค#AP/��N/"ห@"Q�Q���>�?PNค#AP/��ํ@�@� @"Q�OPห!��@#�ํ@�@�O%>N�AP/�R��@#�?Q�คN@
�N@� N  

 
�@#2/�N�?"�Nค#AP/��N/"ห@"Q� 2@!@#��ํ@R�OP�"Q�ONค#AP/�/>Nค#@>ห์�@#�ํ@�@��/�

Nค#AP/��N/"ห@"Q� ห#A/�B�Nค#AP/�!A/!@�#�@��?P2@!@#��#/�/?��@#@!>N�/#์�@#ห@"Q�R�O/"N@��C��O/�N�?"��/ 
�%�@#2/�N�?"�2@!@#��ํ@R�Q�OQ��@#�/�2/�2!##��>�/�Nค#AP/��N/"ห@"Q� P�"O�N�//�N�็� 2 �O@� 
R�OO�N �O@��@#/?�O%>�O@��@#ค/�คB!  P�"�%�@#2/�N�?"��O@��@#/?��N��?Q�@�ค/@!2@!@#��/�Nค#AP/��N/"
ห@"Q�Q��O@��@#�#/�/?��@#@!>N�/#์�@#ห@"Q��?PN�>��@Q� @"Q�/��#�@#ห@"Q���>�?PQ�O�@�Nค#AP/��N/"
ห@"Q� (monitoring accuracy)  Q���>�?P�%�@#2/�N�?"��O@��@#ค/�คB!�N��?Q�@�ค/@!2@!@#��/�
Nค#AP/��N/"ห@"Q�Q��O@��@#ค/�คB!�@#@!>N�/#์�@#ห@"Q��@!�?P�ํ@ห��Q��@#�?Q�คN@N�AP/Q�O�@� (control 
accuracy) 

 
Q�ห%?�N���์!@�#�@��?Q �@#2/�N�?"�Nค#AP/��N/"ห@"Q��O/��ํ@Q���>�?PNค#AP/��N/"

ห@"Q��ํ@�@�Q� 2 Pห!��AQ��@�  R�OO�N  Pห!�ค/�คB!�#>!@�#  (volume control � continuous 
mandatory ventilation (VC-CMV))  O%>Pห!�ค/�คB!ค/@!�?�  (pressure control � continuous 
mandatory ventilation (PC-CMV))  P�"�?P��@��/�N�?"!�?PQ�O�#>�/��@#2/�N�?"�O%>�@#�?Q�คN@�@#Q�O
�@�Nค#AP/��N/"ห@"Q� ค/#N�็�R��@!N�AP/�R��@#2/�N�?"��?P�ํ@ห��  �?Q��?Q N�AP/N�็��@#�ํ@%/� @#>�@��?P�>
N�>��@Q��?�Nค#AP/��N/"ห@"Q�N2!A/�/N@�ํ@%?�Q�O�@��?��CO�N/" O%>N�AP/QหOR�O�%�@#2/�N�?"�2>�O/��@�2!##��>
�/�Nค#AP/��N/"ห@"Q��@!�@#�ํ@�@��?P�>N�>��@Q��#>� 

 
 7.1 �?Q%!อ%�@12อ&N#?0&Nค1APอ��N/0ห@0Q���>#ํ@�@%Q%Pห/ ค/&คB/'1>/@!1 

7.1.1 �>��?Q�Oห%N��N@"O�P2 Nค#AP/��N/"ห@"Q� /��#�@#ห@"Q� O%>�/�N�?"!�?P!?
คB�%?�1�>�#��@!N�AP/�R��@#2/�N�?"� N�O@�?�Nค#AP/�/>Nค#@>ห์�@#�ํ@�@��/�Nค#AP/��N/"ห@"Q� ห#A/�B�
Nค#AP/�!A/!@�#�@�2ํ@ห#?��@#2/�N�?"�Nค#AP/��N/"ห@"Q�  �?�O2��Q�#C��?P 1  

7.1.2 �#?�Nค#AP/��N/"ห@"Q�QหO�ํ@�@�Q�Pห!�ค/�คB!�#>!@�# VC-CMV ห#A/
Pห!��?P!?�@#�ํ@�@�N�?"�N�N@  

7.1.3 Q��#�?�?P�ํ@R�O  �#?�N%A/�#C�O���@#ค/�คB!/?�#@Rห%QหON�็�O��2?PNห%?P"! 
(rectangular)  

7.1.4 �#?��@#�?Q�คN@Nค#AP/��N/"ห@"Q�QหO�ํ@�@��#��@!N�AP/�R��@#2/�N�?"��?P
�ํ@ห�� O%>#/�#>�?P�Nค#AP/��N/"ห@"Q��ํ@�@�/"CNQ�2 @/>N2�?"#  

7.1.5 Q�O�N%>#/��@#�ํ@�@��/�Nค#AP/��N/"ห@"Q� �?��@�คN@�/��@#@!>N�/#์�@#
ห@"Q��?Q��@�2N/�O2���%�/�Nค#AP/��N/"ห@"Q� O%>�@�Nค#AP/�/>Nค#@>ห์�@#�ํ@�@��/�Nค#AP/��N/"ห@"Q� QหO
R�O�ํ@�/� 30 คN@�>��N/�?� (ÿ = 30)  P�"�#>�/��O/"�@#@!>N�/#์�@#ห@"Q��?��N/R��?Q (�C�?//"N@�O��
�?��@��%�@#/?�R�OQ� @ค��/� �) 
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 �. �#>!@�#�@#ห@"Q�N�O@ (VTI)  
 �. �#>!@�#�@#ห@"Q�//� (VTE) 
 ค. ค/@!�?��/���>2>Q�2B�#>">ห@"Q�//� (PEEP) O%> 
 �. ค/@!N�O!�O�//��>N�� (O2)  
7.1.6 �ํ@�Qํ@Q��O/ 4 �@��O/ 5 ���#>�?P�ค#��@!N�AP/�R��@#2/�N�?"��?P�ํ@ห��  
7.1.7 คํ@�/��%�@#2/�N�?"��@!/>�?�@#Q�ห?/�O/�?P 8 (�C�?//"N@��@#@�O2���%

�@#คํ@�/�คN@ค/@!ค%@�Nค%AP/�Q� @ค��/� � O%>�@#@�O2���%�@#2/�N�?"�Q�ห?/�O/�?P 9)  
7.1.8 �#>N!>�คN@ค/@!R!NO�N�/��/��@#/?� (�CO�/�@��@#�#>N!>�ค/@!R!N

O�N�/��/��@#/?�R�OQ� @ค��/� ค) 
7.1.9 (ห@��O/��@#) �ํ@�@#�/�2/�2!##��>�/�Nค#AP/��N/"ห@"Q�Q���>

�ํ@�@�Q�Pห!�ค/�คB!�#>!@�# (�CO�/�@��@#�/�2/�O%>�@#�ํ@ห��N���์�@#�/�2/�R�OQ� @ค��/� �) 
 

7.2 �@12อ&N#?0&Nค1APอ��N/0ห@0Q���>#ํ@�@%Q%Pห/ ค/&คB/ค/@/ ?% 
7.2.1 �>��?Q�Oห%N��N@"O�P2 Nค#AP/��N/"ห@"Q� /��#�@#ห@"Q� O%>�/�N�?"!�?P!?

คB�%?�1�>�#��@!N�AP/�R��@#2/�N�?"� N�O@�?�Nค#AP/�/>Nค#@>ห์�@#�ํ@�@��/�Nค#AP/��N/"ห@"Q� ห#A/�B�
Nค#AP/�!A/!@�#�@�2ํ@ห#?��@#2/�N�?"�Nค#AP/��N/"ห@"Q� �?�O2��Q��@#@��?P 1  

7.2.2 �#?�Nค#AP/��N/"ห@"Q�QหO�ํ@�@�Q�Pห!�ค/�คB!ค/@!�?� PC-CMV ห#A/
Pห!��?P!?�@#�ํ@�@�N�?"�N�N@  

7.2.3 �#?��@#�?Q�คN@Nค#AP/��N/"ห@"Q�QหO�ํ@�@��#��@!N�AP/�R��@#2/�N�?"��?P
�ํ@ห�� O%>#/�#>�?P�Nค#AP/��N/"ห@"Q��ํ@�@�/"CNQ�2 @/>N2�?"#  
ห!@"Nห�B   Q��#�?�?PN�>��@#O�/N��/�ค/@!�?��@#ห@"Q��?P#>">N#>P!ห@"Q�N�O@ ค/@!�?�2C�2B�Q�#>">
ห@"Q�N�O@ (PPEAK) �?PNค#AP/�/>Nค#@>ห์�@#�ํ@�@��/�Nค#AP/��N/"ห@"Q��#/�/?�R�O/@�N�็�คN@ค/@!�?��?P#>�?�
�@#O�/N��@Q�2C�2B� �@P�R!N2@!@#��ํ@!@Q�O�#>N!>�N�็�ค/@!�?��@#ห@"Q�N�O@ (PINSP) R�O/"N@��C��O/��N/R�R�O  
Q��#�?N�N��?Q QหO�#?��@#�?Q�คN@Nค#AP/��N/"ห@"Q�P�"N�>P!#>">�/��@�@Q� (rise time) �#>�?P�ค/@!�?�2C�2B�
N�>��@Q��?P#>">2>Q�2B��@#ห@"Q�N�O@ (�#>!@� 50 ms 2B��O@"�/�#>">ห@"Q�N�O@)   

7.2.4 Q�O�N%>#/��@#�ํ@�@��/�Nค#AP/��N/"ห@"Q� �?��@�คN@�/��@#@!>N�/#์�@#
ห@"Q��?Q��@�2N/�O2���%�/�Nค#AP/��N/"ห@"Q�O%>�@�Nค#AP/�/>Nค#@>ห์�@#�ํ@�@��/�Nค#AP/��N/"ห@"Q� QหO
R�O�ํ@�/� 30 คN@�>��N/�?� (ÿ = 30)  P�"�#>�/��O/"�@#@!>N�/#์�@#ห@"Q��?��N/R��?Q (�C�?//"N@�O��
�?��@��%�@#/?�R�OQ� @ค��/� �) 

 �. ค/@!�?�2C�2B�Q�#>">ห@"Q�N�O@ (PPEAK) 
 �. �#>!@�#�@#ห@"Q�//� (VTE) 
 ค. ค/@!�?��/���>2>Q�2B�#>">ห@"Q�//� (PEEP) 
 �. ค/@!N�O!�O�//��>N�� (O2)  

ห!@"Nห�B  �#>!@�ค/@!�?��@#ห@"Q�N�O@ (PINSP) 2@!@#�ห@R�O�@��@#ห@�%�N@�#>ห/N@�ค/@!�?�2C�2B�Q�
#>">ห@"Q�N�O@ (PPEAK) �?�ค/@!�?��/���>2>Q�2B�#>">ห@"Q�//� (PEEP) 

7.2.5 �ํ@�Qํ@Q��O/ 3 �@��O/ 4 ���#>�?P�ค#��@!N�AP/�R��@#2/�N�?"��?PR�O�ํ@ห��  
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7.2.6 คํ@�/��%�@#2/�N�?"� �@!/>�?�@#Q�ห?/�O/�?P 8 (�C�?//"N@��@#@�O2���%
�@#คํ@�/�คN@ค/@!ค%@�Nค%AP/�Q� @ค��/� � O%>�@#@�O2���%�@#2/�N�?"�Q�ห?/�O/�?P 9)  

7.2.7 �#>N!>�คN@ค/@!R!NO�N�/��/��@#/?� (�CO�/�@��@#�#>N!>�ค/@!R!N
O�N�/�R�OQ� @ค��/� ค) 

7.2.8 (ห@��O/��@#) �ํ@�@#�/�2/�2!##��>�/�Nค#AP/��N/"ห@"Q�Q���>
�ํ@�@�Q�Pห!�ค/�คB!ค/@!�?� (�CO�/�@��@#�/�2/�O%>�@#�ํ@ห��N���์�@#�/�2/�R�OQ� @ค��/� �) 

 
8. �@1คํ@%/�(3�@12อ&N#?0& 

 �@#คํ@�/��%�@#2/�N�?"� คA/ �#>�/��@#/>Nค#@>ห์�%�@#/?�P�"/@0?"�@#
�ํ@N�>��@#�@�ค�>�0@2�#์ O%>�@#/>Nค#@>ห์�@�2�>�>N�AQ/��O� N�AP/QหOR�O!@�@P��%�@#2/�N�?"� P�"�>�ํ@R�
#@"�@�N�็��%�@#2/�N�?"� O%>�ํ@R�Q�OQ��@#�#>N!>�ค/@!R!NO�N�/�ห#A/�@#�/�2/��N/R�   
 
 �@#คํ@�/��%�@#2/�N�?"� �#>�/��O/"  
 8.1 �@#ห@คN@N�%?P"�/��%�@#/?� (ÿ�)   
 8.2 คN@2N/�N�?P"�N��!@�#�@� (standard deviation, ý�) �/��%�@#/?�   
 8.3 คN@ค/@!ค%@�Nค%AP/��/��%�@#/?� (ÿ)   
 8.4 คN@N�%?P"�/�ค/@!ค%@�Nค%AP/� (ÿ)̅   
 8.5 คN@N�/#์N�O��์ค/@!ค%@�Nค%AP/� (%ÿ)̅   
 8.6 คN@2N/�N�?P"�!@�#�@��/�คN@ค/@!ค%@�Nค%AP/� (ý�)  

 
P�"!?#@"%>N/?"��?��N/R��?Q 
8.1 �@1ห@คN@N�3?P0�อ�(3�@1/?  

�@#ห@คN@N�%?P"�/��%�@#/?� �?Q��?PR�O!@�@�Nค#AP/��N/"ห@"Q�O%>Nค#AP/�!A/
!@�#�@�2@!@#�ห@R�O�@!2!�@#�?P (1) 

ÿ� �  1ÿ � ÿ��
���  (1) 

N!AP/ ÿ� O��  คN@N�%?P"�/��%�@#/?��@#@!>N�/#์�@#ห@"Q� (ÿ) 
 ÿ� O��  �%�@#/?��@#@!>N�/#์�@#ห@"Q��?P�#/�/?�R�O�@�Nค#AP/��N/"ห@"Q� ห#A/Nค#AP/�!A/!@�#�@� 
     Q�%ํ@�?��?P ÿ  
 ÿ O��  �ํ@�/��O/!C%�@#@!>N�/#์�@#ห@"Q��?P�#/�/?�R�O�?Q�ห!� O%> 
 ÿ   O��  %ํ@�?��/��O/!C%�%�@#/?� 
 
"��?//"N@�N�N� N!AP/�@#@!>N�/#์�@#ห@"Q� (ÿ) คA/ �#>!@�#�@#ห@"Q�//� (VTE) คN@N�%?P"�/��%�@#/?� 
�#>!@�#�@#ห@"Q�//��>2@!@#�ห@R�O�?��?Q 

ýÿ����� � 1ÿ � ýÿ��
�

���  
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8.2 คN@2N/%N&?P0�N&%/@!1�@%�อ�(3�@1/?  
�@#คํ@�/�ห@คN@2N/�N�?P"�N��!@�#�@��/��%�@#/?� �?Q��?PR�O!@�@�Nค#AP/��N/"

ห@"Q�O%>Nค#AP/�!A/!@�#�@�2@!@#�ห@R�O�@!2!�@#�?P (2) �?��?Q 

ý�  � � 1�ÿ � 1� ��ÿ� � ÿ����
���  (2)   

N!AP/ ý� O�� คN@2N/�N�?P"�N��!@�#�@��/��%�@#/?��@#@!>N�/#์�@#ห@"Q��?PR�O!@�@�Nค#AP/��N/"ห@"Q�
   ห#A/Nค#AP/�!A/!@�#�@� 
 ÿ� O�� �%�@#/?��@#@!>N�/#์�@#ห@"Q��?P�#/�/?��@�Nค#AP/��N/"ห@"Q�ห#A/Nค#AP/�!A/!@�#�@�Q�
   %ํ@�?��?P ÿ  

 ÿ�  O�� คN@N�%?P"�/��%�@#/?��@#@!>N�/#์�@#ห@"Q��?PR�O!@�@�Nค#AP/��N/"ห@"Q�ห#A/Nค#AP/�!A/
!@�#�@� 

 
"��?//"N@�N�N� N!AP/�@#@!>N�/#์�@#ห@"Q� คA/ ค/@!�?��@#ห@"Q�N�O@ (PINSP)  คN@2N/�N�?P"�N��!@�#�@��/�
�%�@#/?�ค/@!�?��@#ห@"Q�N�O@�>2@!@#�ห@R�O�?��?Q  

ý�����  � � 1�ÿ � 1� ��ÿ����� � ÿ��������
���  

 
8.3 คN@ค/@/ค3@ Nค3APอ% 

คN@ค/@!ค%@�Nค%AP/� คA/ �%�N@�#>ห/N@�คN@�@#@!>N�/#์�@#ห@"Q��?PR�O!@�@�
Nค#AP/��N/"ห@"Q��?�คN@�?PR�O!@�@�Nค#AP/�!A/!@�#�@� O�N�//�R�ON�็� 2 #C�O�� R�OO�N คN@ค/@!ค%@�Nค%AP/�
�/��@#/?��@#@!>N�/#์�@#ห@"Q� (ÿ�)  O%>คN@ค/@!ค%@�Nค%AP/��/��@#ค/�คB!�@#@!>N�/#์�@#ห@"Q� 
(ÿ�)  P�"!?/>�?�@#คํ@�/��@!2!�@#�?P (3) O%> (4) �@!%ํ@�?� �?��?Q ÿ��� �  ÿ���� � ÿ���� (3) 

N!AP/ ÿ��� O��  คN@ค/@!ค%@�Nค%AP/��/��@#/?��@#@!>N�/#์�@#ห@"Q� (ÿ) �?Pคํ@�/�R�O�@��%�@#/?� 
       Q�%ํ@�?��?P ÿ   
 ÿ���� O��  คN@�@#@!>N�/#์�@#ห@"Q��?P�#/�/?�R�O�@�Nค#AP/��N/"ห@"Q��?PR�O!@�@��@#/?�Q�%ํ@�?��?P ÿ 
  ÿ����   O��  คN@�@#@!>N�/#์�@#ห@"Q��?P�#/�/?�R�O�@�Nค#AP/�!A/!@�#�@��?PR�O!@�@��@#/?�Q�%ํ@�?��?P ÿ ÿ��� �  ÿ���� � ÿ��� (4) 

N!AP/ ÿ���  O��  คN@ค/@!ค%@�Nค%AP/��/��@#ค/�คB!�@#@!>N�/#์�@#ห@"Q� (ÿ) �?Pคํ@�/�R�O�@��@#�% 
      �@#/?�Q�%ํ@�?��?P ÿ  
 ÿ��� O��  คN@�@#@!>N�/#์�@#ห@"Q��?P�C��?Q�คN@��Nค#AP/��N/"ห@"Q� 
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"��?//"N@�N�N�  N!AP/�@#@!>N�/#์�@#ห@"Q� คA/ ค/@!�?��/���>2>Q�2B�#>">ห@"Q�//� (PEEP)  คN@
ค/@!ค%@�Nค%AP/��/��@#/?�O%>�@#ค/�คB!ค/@!�?��/���>2>Q�2B�#>">ห@"Q�//��?PR�O!@�@��%�@#/?�Q�
%ํ@�?��?P ÿ �>2@!@#�ห@R�O�?��?Q  ÿ������ � ÿýýÿ���� � ÿýýÿ���� 

O%> ÿ������ � ÿýýÿ���� � ÿýýÿ��� 
 
8.4 คN@ค/@/ค3@ Nค3APอ%N�3?P0 

�@#ห@คN@ค/@!ค%@�Nค%AP/�N�%?P"�?Q��/��@#/?��@#@!>N�/#์�@#ห@"Q� (ÿ  ̅�) O%>
�@#ค/�คB!�@#@!>N�/#์�@#ห@"Q� (ÿ  ̅� ) !?/>�?�@#คํ@�/��@!2!�@#�?P (5) O%> (6) �@!%ํ@�?� �?��?Q 

ÿ�̅ �  � 1ÿ � ÿ�� ��
���  ห#A/ ÿ�̅� � ÿ���� � ÿ���� (5) 

ÿ�̅ �  � 1ÿ � ÿ�� ��
���  ห#A/ ÿ�̅� � ÿ���� � ÿ��� (6) 

N!AP/ ÿ�̅ � O�� คN@ค/@!ค%@�Nค%AP/�N�%?P"�/��@#/?��@#@!>N�/#์�@#ห@"Q� (ÿ) 
 ÿ�̅ � O�� คN@ค/@!ค%@�Nค%AP/�N�%?P"�/��@#ค/�คB!�@#@!>N�/#์�@#ห@"Q� (ÿ) 
 ÿ�� � O�� คN@ค/@!ค%@�Nค%AP/��/��@#/?��@#@!>N�/#์�@#ห@"Q��?Pคํ@�/�R�O�@��%�@#/?�Q� 
    %ํ@�?��?P ÿ  
  ÿ�� � O�� คN@ค/@!ค%@�Nค%AP/��/��@#ค/�คB!�@#@!>N�/#์�@#ห@"Q��?Pคํ@�/�R�O�@��@#�%�@# 
    /?�Q�%ํ@�?��?P ÿ   
 ÿ����  O�� คN@N�%?P"�/��%�@#/?��@#@!>N�/#์�@#ห@"Q��?PR�O�@�Nค#AP/��N/"ห@"Q� 
  ÿ���� O�� คN@N�%?P"�/��%�@#/?��@#@!>N�/#์�@#ห@"Q��@�Nค#AP/�!A/!@�#�@� 
 ÿ O�� �ํ@�/��O/!C%�@#@!>N�/#์�@#ห@"Q��?P�#/�/?�R�O�?Q�ห!�  
 

"��?//"N@�N�N�  N!AP/�@#@!>N�/#์�@#ห@"Q� คA/ ค/@!N�O!�O�//��>N�� (O2)  คN@ค/@!ค%@�Nค%AP/�N�%?P"�/�
�@#/?�O%>�@#ค/�คB!ค/@!N�O!�O�//��>N���>2@!@#�ห@R�O�?��?Q  ÿ�̅� �  � 1ÿ � ÿ��� ��

���  ห#A/ ÿ�̅�� � ÿ����� � ÿ����� 

O%> ÿ�̅� �  � 1ÿ � ÿ��� ��
���  ห#A/ ÿ�̅�� � ÿ����� � ÿ���� 
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8.5 คN@N'อ1์N�O%!์ค/@/ค3@ Nค3APอ%   
คN@N�/#์N�O��์ค/@!ค%@�Nค%AP/� ห#A/�ํ@�/�#O/"%>�/�คN@ค/@!ค%@�Nค%AP/� 

2@!@#�คํ@�/�R�O�@�คN@�@#@!>N�/#์�@#ห@"Q�N�%?P"�?P�#/�/?�R�O�@��?Q�Nค#AP/��N/"ห@"Q� (ÿ����) O%>�@�
Nค#AP/�!A/!@�#�@� (ÿ����) O%>คN@�@#@!>N�/#์�@#ห@"Q��?P�?Q���Nค#AP/��N/"ห@"Q� (ÿ���)  คN@N�/#์N�O��์
ค/@!ค%@�Nค%AP/��?Q�Q��O@��@#/?�O%>�@#ค/�คB!2@!@#�ห@R�O�@�2!�@#�?P (7) O%> (8) �@!%ํ@�?� �?��?Q  %ÿ�̅ � �  ÿ���� � ÿ����ÿ���� � 100 (7) 

%ÿ�̅ � �  ÿ���� � ÿ���ÿ��� � 100 (8) 

N!AP/ %ÿ�̅ � O%> %ÿ�̅ � O�� คN@N�/#์N�O��์ค/@!ค%@�Nค%AP/��O@��@#/?�O%>�@#ค/�คB!�@!%ํ@�?�   
"��?//"N@�N�N� N!AP/�@#@!>N�/#์�@#ห@"Q� คA/ �#>!@�#�@#ห@"Q�N�O@ (VTI) คN@N�/#์N�O��์ค/@!ค%@�Nค%AP/�
�O@��@#/?�O%>�O@��@#ค/�คB!�>2@!@#�ห@R�O�?��?Q  %ÿ�̅�� � � ýÿ�������� � ýÿ��������ÿ���� � 100 

%ÿ�̅�� � � ýÿ�������� � ýÿ����ýÿ���� � 100 

ห!@"Nห�B  คN@ค/@!ค%@�Nค%AP/��/��@#/?��#>!@�ค/@!N�O!�O�//��>N��R!N�C��ํ@!@คํ@�/�N�็�คN@
N�/#์N�O��์ค/@!ค%@�Nค%AP/�  

 
8.6 คN@2N/%N&?P0�N&%/@!1�@%�อ�คN@ค/@/ค3@ Nค3APอ% 

�@#ห@คN@2N/�N�?P"�N��!@�#�@��/�คN@ค/@!ค%@�Nค%AP/��?Q��/��@#/?�
�@#@!>N�/#์�@#ห@"Q� (ý��)   O%>�@#ค/�คB!�@#@!>N�/#์�@#ห@"Q� (ý��)  !?/>�?�@#คํ@�/��@!2!�@#�?P 
(9)  O%> (10) �@!%ํ@�?� �?��?Q 

ý���  � � 1�ÿ � 1� ��ÿ�� � � ÿ�̅ ����
���  (9) 

ý���  � � 1�ÿ � 1� ��ÿ�� � � ÿ�̅ ����
���  (10) 

N!AP/ ý��� O%> ý��� O�� คN@2N/�N�?P"�N��!@�#�@��/�คN@ค/@!ค%@�Nค%AP/��/��@#/?�O%>�@#ค/�คB!
�@#@!>N�/#์�@#ห@"Q� �@!%ํ@�?�  

 
9. �@11@0�@%(3�@12อ&N#?0& 

�@##@"�@��%�@#2/�N�?"� คA/ �@#�ํ@�%�@#/?� �%�@#คํ@�/� #/!�@��%�@#
�#>N!>�ค/@!R!NO�N�/��/��@#/?� !@#@"�@�QหO�#@��@�2!##��>�/�Nค#AP/��N/"ห@"Q��?P�ํ@�@#2/�N�?"�  
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#@"�@��%�@#2/�N�?"�2@!@#�O2��QหONหO��@�2!##��>�/�Nค#AP/��N/"ห@"Q�Q� 2 �O@� R�OO�N �O@��@#/?�
�@#@!>N�/#์�@#ห@"Q� O%>�O@��@#ค/�คB!�@#@!>N�/#์�@#ห@"Q�  Q���>�?PNค#AP/��N/"ห@"Q��ํ@�@� @"Q�O
N�AP/�R��@#2/�N�?"��?P�ํ@ห��  

 
#@"�@��%�@#2/�N�?"��#>�/��O/" �%�@#คํ@�/��?PR�O�@��@#�#>!/%�%�%�@#

/?� (�?PR�O�@��@#คํ@�/��@!/>�?�@#Q�ห?/�O/�?P 8) O%>คN@ค/@!R!NO�N�/��/��@#/?� (�@!O�/�@��@#
�#>N!>�Q� @ค��/� ค)   �@##@"�@��%�@#2/�N�?"�2@!@#�N%A/�#@"�@�N��@>�O@��@#/?� �O@��@#
ค/�คB! ห#A/#@"�@��?Q�2/��O@� �@Q�/"CN�?��B��#>2�ค์�/��@#2/�N�?"� O�N�O/�#@"�@��%�@#2/�N�?"��?Q�
2/�Pห!��@#�ํ@�@��/�Nค#AP/��N/"ห@"Q� O%>�O/�#@"�@��B�N�AP/�R��?PR�O�ํ@�@#2/�N�?"��?�O2��Q��@#@�
�?P 5  �@#@!>N�/#์�@#ห@"Q��?P/"CNQ�#@"�@��%�@#2/�N�?"�Q�O�N%>�O@�   

 
�@#@��?P 5 �@#@!>N�/#์�@#ห@"Q��?P/"CNQ�#@"�@��%�@#2/�N�?"�Q�O�N%>�O@�   

�@#@!>N�/#์ 
�@#ห@"Q� 

�O@��@#/?� �O@��@#ค/�คB! 
VC-CMV PC-CMV VC-CMV PC-CMV 

VTI  -  - 

VTE   - - 

PINSP -  -  
PEEP     
O2     

 O2��คN@�?P/"CNQ�#@"�@��%�@#2/�N�?"�   
 

9.1 1@0�@%(3�@12อ&N#?0& O@%�@1/?  
�%�@#2/�N�?"��O@��@#/?� N�็�2N/��?PO2���@�ค/@!�C��O/��/�Nค#AP/��N/"ห@"Q�

Q��O@��/��@#/?��@#@!>N�/#์�@#ห@"Q���>�?PNค#AP/��ํ@�@� @"Q�ON�AP/�R��@#2/�N�?"��?P�ํ@ห��  Q���>�?P
Nค#AP/��N/"ห@"Q��C��ํ@ห��QหO�ํ@�@�Q�Pห!�ค/�คB!�#>!@�#  �%�@#2/�N�?"��O@��@#/?�O2��ค/@!
�C��O/��/��@#/?��@#@!>N�/#์�@#ห@"Q� 4 �@#@!>N�/#์ R�OO�N �#>!@�#�@#ห@"Q�N�O@ (VTI)  �#>!@�#�@#
ห@"Q�//� (VTE)  ค/@!�?��/�Q�#>">2>Q�2B��@#ห@"Q�//� (PEEP)  O%>ค/@!N�O!�O�//��>N�� (O2)  �?�
O2��Q��@#@��?P 6   

 

�@#@��?P 6 #@"�@��%�@#2/�N�?"��O@��@#/?���>�?PNค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!�#>!@�#  
�@#@!>N�/#์
�@#ห@"Q� ห�N/" คN@�?P/?�R�O

�@� UUC 
คN@�?P/?�R�O
�@� STD 

คN@ค/@!ค%@�Nค%AP/� คN@ค/@!R!NO�N�/� 
�#>!@� #O/"%> �#>!@� #O/"%> 

VTI ml (1) (1)  (5)  (7)  (ค.13)  (ค.14) 
VTE ml (1) (1)  (5)  (7)  (ค.13)  (ค.14) 

PEEP cmH2O (1) (1)  (5)  (7)  (ค.13)  (ค.14) 
O2 vol% (1) (1)  (5)  -  (ค.13)  - 

ห!@"Nห�B  �?/N%� @"Q�/�N%O�O2���@�2!�@#�?PQ�OQ��@#คํ@�/�คN@�/��#>!@�Q��@#@� 
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2N/�Q���>�?PNค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!ค/@!�?�  �%�@#2/�N�?"�
�O@��@#/?��>O2��ค/@!�C��O/��/��@#/?��@#@!>N�/#์�@#ห@"Q� 4 �@#@!>N�/#์ R�OO�N ค/@!�?��@#ห@"Q�
N�O@ (PINSP)  �#>!@�#�@#ห@"Q�//� (VTE)  ค/@!�?��/���>2>Q�2B�#>">�@#ห@"Q�//� (PEEP) O%>ค/@!
N�O!�O�//��>N�� (O2)  #@"�@��%�@#2/�N�?"��O@��@#/?���>�?PNค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!
�#>!@�#O%>Pห!�ค/�คB!ค/@!�?� �?�O2��Q��@#@��?P 7   

 
�@#@��?P 7 #@"�@��%�@#2/�N�?"��O@��@#/?���>�?PNค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!ค/@!�?� 
�@#@!>N�/#์
�@#ห@"Q� ห�N/" คN@�?P/?�R�O

�@� UUC 
คN@�?P/?�R�O
�@� STD 

คN@ค/@!ค%@�Nค%AP/� คN@ค/@!R!NO�N�/� 
�#>!@� #O/"%> �#>!@� #O/"%> 

PINSP cmH2O (1) (1)  (5)  (7)  (ค.13)  (ค.14) 
VTE ml (1) (1)  (5)  (7)  (ค.13)  (ค.14) 

PEEP cmH2O (1) (1)  (5)  (7)  (ค.13)  (ค.14) 
O2 vol% (1) (1)  (5)  -  (ค.13)  - 

ห!@"Nห�B  �?/N%� @"Q�/�N%O�O2���@�2!�@#�?PQ�OQ��@#คํ@�/�คN@�/��#>!@�Q��@#@�  
 

9.2 1@0�@%(3�@12อ&N#?0& O@%�@1ค/&คB/ 
�%�@#2/�N�?"��O@��@#ค/�คB! N�็�2N/��?PO2���@�ค/@!�C��O/��/�Nค#AP/��N/"

ห@"Q�Q��O@��/��@#ค/�คB!�@#@!>N�/#์�@#ห@"Q� Q���>�?PNค#AP/��ํ@�@� @"Q�ON�AP/�R��@#2/�N�?"��?P
�ํ@ห�� Q���>�?PNค#AP/��N/"ห@"Q��C��ํ@ห��QหO�ํ@�@�Q�Pห!�ค/�คB!�#>!@�# �%�@#2/�N�?"��O@��@#
ค/�คB!O2��ค/@!�C��O/��/��@#คB!�@#@!>N�/#์�@#ห@"Q� 3 �@#@!>N�/#์ R�OO�N �#>!@�#�@#ห@"Q�N�O@ 
(VTI)  ค/@!�?��/�Q�#>">2>Q�2B��@#ห@"Q�//� (PEEP)  O%>ค/@!N�O!�O�//��>N�� (O2)  �?�O2��Q��@#@�
�?P 8 

 
�@#@��?P 8  #@"�@��%�@#2/�N�?"��O@��@#ค/�คB!��>�?PNค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!�#>!@�#  
�@#@!>N�/#์
�@#ห@"Q� ห�N/" คN@�?P�?Q��?P 

UUC 
คN@�?P/?�R�O
�@� STD 

คN@ค/@!ค%@�Nค%AP/� คN@ค/@!R!NO�N�/� 
�#>!@� #O/"%> �#>!@� #O/"%> 

VTI ml (1) (1)  (6)  (8)  (ค.13)  (ค.15) 
PEEP cmH2O (1) (1)  (6) (8)  (ค.13)  (ค.15) 
O2 % (1) (1)  (6) -  (ค.13)  - 

ห!@"Nห�B  �?/N%� @"Q�/�N%O�O2���@�2!�@#�?PQ�OQ��@#คํ@�/�คN@�/��#>!@�Q��@#@� 
 
2N/�Q���>�?PNค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!ค/@!�?�  �%�@#2/�N�?"�

�O@��@#ค/�คB!�>O2��ค/@!�C��O/��/��@#ค/�คB!�@#@!>N�/#์�@#ห@"Q� 3 �@#@!>N�/#์ R�OO�N ค/@!�?�
�@#ห@"Q�N�O@ (PINSP)  ค/@!�?��/���>2>Q�2B�#>">�@#ห@"Q�//� (PEEP) O%>ค/@!N�O!�O�//��>N�� (O2)  
#@"�@��%�@#2/�N�?"��O@��@#ค/�คB!��>�?PNค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!�#>!@�# O%>Pห!�
ค/�คB!ค/@!�?� �?�O2��Q��@#@��?P 9 �@!%ํ@�?� 
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�@#@��?P 9  #@"�@��%�@#2/�N�?"��O@��@#ค/�คB!��>�?PNค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!ค/@!�?� 
�@#@!>N�/#์
�@#ห@"Q� ห�N/" คN@�?P�?Q��?P 

UUC 
คN@�?P/?�R�O
�@� STD 

คN@ค/@!ค%@�Nค%AP/� คN@ค/@!R!NO�N�/� 
�#>!@� #O/"%> �#>!@� #O/"%> 

PINSP cmH2O (1) (1)  (6)  (8)  (ค.13)  (ค.15) 
PEEP cmH2O (1) (1)  (6)  (8)  (ค.13)  (ค.15) 
O2 % (1) (1)  (6)  -  (ค.13)  - 

ห!@"Nห�B  �?/N%� @"Q�/�N%O�O2���@�2!�@#�?PQ�OQ��@#คํ@�/�คN@�/��#>!@�Q��@#@� 
 

10. �@1#/%2อ&  
Q�ห%?�N���์!@�#�@��?Q QหOคํ@O�>�ํ@�@#�/�2/�O%>O�/�@��@#�ํ@ห��N���์�@#

�/�2/��/�คN@ค/@!ค%@�Nค%AP/��?P2@!@#�"/!#?�R�O2C�2B� (maximum permissible error) O%>คN@ค/@!
R!NO�N�/��/��@#/?� R/OQ� @ค��/� � 
 

11. !?/อ0N@�(3�@12อ&N#?0&Nค1APอ��N/0ห@0Q� 
 �?//"N@��%�@#2/�N�?"�Nค#AP/��N/"ห@"Q��C�@! @ค��/� �   
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.@ค(%/� �  !?/อ0N@�O&&&?%#@�(3�@1/?  
 

�.1 O&&&?%#@�(3�@1/? ��>Nค1APอ��N/0ห@0Q�#ํ@�@%Q%Pห/ ค/&คB/'1>/@!1 

Pห/ ค/&คB/'1>/@!1 (VC-CMV) 
/?��?P2/�N�?"�............................................................. 
�CO�ํ@�@#/?� ............................................................... 

N�APอ%R��@1!?Q�คN@�@12อ&N#?0& 2.@/>O/ 3Oอ/ 
%ํ@�?�N�AP/�R��@#�?Q�คN@ .................................... /B�ห C!> ............................................................... 

คB�3?�1�>�อ�'อ N#?0/ Nค1APอ��N/0ห@0Q� (UUC) 
คN@ค/@!�O@��@� .................................... �CO�%>� ������������������..�..... 
คN@ค/@!"/!�@! .................................... P!N�% ������������������.��� 

�@1!?Q�คN@Nค1APอ��N/0ห@0Q� (SET) ห!@"N%�Nค#AP/� ....................................................... 
�#>!@�#�@#ห@"Q� (VTI) .................................... Nค1APอ�/>Nค1@>ห์�@1#ํ@�@%�อ�Nค1APอ��N/0ห@0Q�(STD) 
#>">ห@"Q�N�O@ (TI) .................................... �CO�%>� ��������������������.... 
/?�#@�@#ห@"Q� (RATE) .................................... P!N�% ��������������������� 
PEEP .................................... ห!@"N%�Nค#AP/� ....................................................... 
//��>N��(O2) ....................................  
�?��@� ............................................................................................................................................................. 
......................................................................................................................................................................... 

�@#@!>N�/#์
�@#ห@"Q� 

�#>!@�#�@# 
ห@"Q�N�O@ (VTI) 

�#>!@�#�@# 
ห@"Q�//�(VTE) 

ค/@!�?��/� 
��>2>Q�2B� 

#>">ห@"Q�//� 
(PEEP) 

//��>N�� (O2) 

ห�N/" ml ml cmH2O vol% 
%ํ@�?��?P UUC STD UUC STD UUC STD UUC STD 

1.         
.         
.         

30         ÿ� (1) (1) (1) (1) (1) (1) (1) (1) ý� (2) (2) (2) (2) (2) (2) (2) (2) 
ห!@"Nห�B  �?/N%� @"Q�/�N%O�O2���@�2!�@#�?PQ�OQ��@#คํ@�/�คN@�/��#>!@�Q��@#@� 
 
 
 
 
 



- 21 - 
�!/. 4 � 2566 

 

�.2 O&&&?%#@�(3�@1/? ��>Nค1APอ��N/0ห@0Q�#ํ@�@%Q%Pห/ ค/&คB/ค/@/ ?% 

Pห/ ค/&คB/ค/@/ ?% (PC-CMV) 
/?��?P .......................................................................... 
�CO�ํ@�@#/?� ���................................................... 

N�APอ%R��@1!?Q�คN@�@12อ&N#?0& 2.@/>O/ 3Oอ/ 
%ํ@�?�N�AP/�R��@#�?Q�คN@ ..................................... /B�ห C!> ............................................................ 

คB�3?�1�>�อ�'อ N#?0/ Nค1APอ��N/0ห@0Q� (UUC) 
คN@ค/@!�O@��@� ..................................... �CO�%>� ��������������������. 
คN@ค/@!"/!�@! ..................................... P!N�% ............................................................ 

�@1!?Q�คN@Nค1APอ��N/0ห@0Q� (SET) ห!@"N%�Nค#AP/� .................................................... 
ค/@!�?��@#ห@"Q�N�O@(PINSP) .............................. Nค1APอ�/>Nค1@>ห์�@1#ํ@�@%�อ�Nค1APอ��N/0ห@0Q�(STD) 

#>">ห@"Q�N�O@ (TI) ..................................... �CO�%>� ��������������������. 
/?�#@�@#ห@"Q� (RATE) ..................................... P!N�% �������������������.... 
PEEP ..................................... ห!@"N%�Nค#AP/� .................................................... 
//��>N�� (O2) .....................................  
�?��@� .............................................................................................................................................................. 

�@#@!>N�/#์
�@#ห@"Q� 

ค/@!�?�2C�2B� 
Q�#>">ห@"Q�
N�O@ (PPEAK) 

ค/@!�?��@#
ห@"Q�N�O@

(PINSP) 

�#>!@�#�@# 
ห@"Q�//� 

(VTE) 

ค/@!�?��/� 
��>2>Q�2B� 

#>">ห@"Q�//� 
(PEEP) 

//��>N�� (O2) 

ห�N/" cmH2O cmH2O ml cmH2O vol% 
%ํ@�?��?P UUC STD UUC STD UUC STD UUC STD UUC STD 

1.   * **       
.   * **       
.   * **       

30.   * **       ÿ� (1) (1) (1) (1) (1) (1) (1) (1) (1) (1) ý� (2) (2) (2) (2) (2) (2) (2) (2) (2) (2) 
  * R�O!@�@�คํ@�/� P�" UUC PINSP = UUC PPEAK � UUC PEEP 

** R�O!@�@�คํ@�/� P�" STD PINSP = STD PPEAK � STD PEEP 
ห!@"Nห�B  �?/N%� @"Q�/�N%O�O2���@�2!�@#�?PQ�OQ��@#คํ@�/�คN@�/��#>!@�Q��@#@�   
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.@ค(%/� �  !?/อ0N@�!@1@�O2 �(3�@1คํ@%/�คN@ค/@/ค3@ Nค3APอ% 
 
�.1 !@1@�O2 �(3�@1คํ@%/�คN@ค/@/ค3@ Nค3APอ% (Pห/ ค/&คB/'1>/@!1) 
  /O@�/>��@�O���?��@��%�@#/?���>Nค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!�#>!@�# 
 

 
ค/@!ค%@�Nค%AP/� (error)  

��>�?PNค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!�#>!@�# (VC-CMV) 

 
�O@��@#/?�  

(Measurement Error, ÿ�) 
�O@��@#ค/�คB! 

(Control Error, ÿ�) 
�@#@!>N�/#์
�@#ห@"Q� VTI VTE PEEP O2 VTI PEEP O2 

ห�N/" ml ml cmH2O vol% ml cmH2O vol% 
1. (3) (3) (3) (3) (4) (4) (4) 
2. (3) (3) (3) (3) (4) (4) (4) 
3. (3) (3) (3) (3) (4) (4) (4) 
. (3) (3) (3) (3) (4) (4) (4) 
. (3) (3) (3) (3) (4) (4) (4) 
. (3) (3) (3) (3) (4) (4) (4) 

28. (3) (3) (3) (3) (4) (4) (4) 
29. (3) (3) (3) (3) (4) (4) (4) 
30. (3) (3) (3) (3) (4) (4) (4) ÿ ̅ (5) (5) (5) (5) (6) (6) (6) ý� (9) (9) (9) (9) (10) (10) (10) 

ห!@"Nห�B  �?/N%� @"Q�/�N%O�O2���@�2!�@#�?PQ�OQ��@#คํ@�/�คN@�/��#>!@�Q��@#@� 
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�.2 !@1@�O2 �(3�@1คํ@%/�คN@ค/@/ค3@ Nค3APอ% (Pห/ ค/&คB/ค/@/ ?%) 
  /O@�/>��@�O���?��@��%�@#/?���>Nค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!ค/@!�?� 
 

 
ค/@!ค%@�Nค%AP/� (error)  

��>�?PNค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!ค/@!�?� (PC-CMV) 

 
�O@��@#/?�  

(Measurement Error, ÿ�) 
�O@��@#ค/�คB! 

(Control Error, ÿ�) 
�@#@!>N�/#์
�@#ห@"Q� PINSP VTE PEEP O2 PINSP PEEP O2 

ห�N/" cmH2O ml cmH2O vol% cmH2O cmH2O vol% 
1. (3) (3) (3) (3) (4) (4) (4) 
2. (3) (3) (3) (3) (4) (4) (4) 
3. (3) (3) (3) (3) (4) (4) (4) 
. (3) (3) (3) (3) (4) (4) (4) 
. (3) (3) (3) (3) (4) (4) (4) 
. (3) (3) (3) (3) (4) (4) (4) 

28. (3) (3) (3) (3) (4) (4) (4) 
29. (3) (3) (3) (3) (4) (4) (4) 
30. (3) (3) (3) (3) (4) (4) (4) ÿ ̅ (5) (5) (5) (5) (6) (6) (6) ý� (9) (9) (9) (9) (10) (10) (10) 

ห!@"Nห�B  �?/N%� @"Q�/�N%O�O2���@�2!�@#�?PQ�OQ��@#คํ@�/�คN@�/��#>!@�Q��@#@� 
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.@ค(%/� ค  O%/#@��@1'1>N/>%ค/@/R/NO%N%อ%�อ��@1/?   
 

 �@#�#>N!>�คN@ค/@!R!NO�N�/��/��@#/?� คA/ �#>�/��@#�#>!/%�%�@#/?�ค/�คCN�?��@#
�#>N!>�2>P��?Pค@�/N@�>2N��%�#>���?��%�@#/?� N�AP/QหOR�O!@�@P�คN@�?PO2���@��/�N���?Pค@�/N@�#>!@��?PO�O�#>�
/"CN @"Q��?Q� �@#�#>N!>�ค/@!R!NO�N�/��@�N�็��#>�/��@#�?P�ํ@QหO�%�@#2/�N�?"�!?ค/@!2!�C#�์  

 �@#�#>N!>�Oห%N��/�ค/@!R!NO�N�/� N�็��#>�/��@#2ํ@ค?ญ�/��@#�#>N!>�ค/@!R!N
O�N�/�  N�AP/��@��@#�>�@#�@Oห%N��/�คN@ค/@!R!NO�N�/��/�O�N%>�@#@!>N�/#์�@#ห@"Q��?Q�Q��O@��/�
�@#/?�ห#A/�@#ค/�คB! Q�O�N%>หO/���>�?�>�@#/@�!?ค/@!O���N@��?�  N�AQ/ห@�@#�#>N!>�ค/@!R!NO�N�/�Q�
 @ค��/� ค �?Q �@�N�็�N�?"��O/O�>�ํ@N�AQ/��O�  P�"�%N@/�@�O�/�@��@#�#>N!>�O%>Oห%N��/�ค/@!R!N
O�N�/�N�AQ/��O��?P�ํ@N�็��O/��>�@#�@2ํ@ห#?��@#�#>N!>�ค/@!R!NO�N�/�Q��@#2/�N�?"�Nค#AP/��N/"ห@"Q�
�@!ห%?�N���์!@�#�@���?��?QN�N@�?Q�  

 Q�ห%?�N���์!@�#�@��?Q �@#�#>N!>�ค/@!R!NO�N�/�2ํ@ห#?��@#2/�N�?"�Nค#AP/��N/"
ห@"Q�O�N�//�R�ON�็� 2 �O@�  R�OO�N �O@��@#/?��@#@!>N�/#์�@#ห@"Q�O%>�O@��@#ค/�คB!�@#@!>N�/#์�@#
ห@"Q�  Oห%N��/�ค/@!R!NO�N�/�/"N@��O/"�?P2B��?Pค/#�>�@#�@ 2ํ@ห#?��@#�#>N!>�ค/@!R!NO�N�/��O@��@#
/?�O%>�@#ค/�คB! O2��Q��@#@��?P ค.1 O%> ค.2  �@!%ํ@�?�  
�@#@��?P ค.1 Oห%N��/�ค/@!R!NO�N�/�N�AQ/��O�2ํ@ห#?��@#�#>N!>�ค/@!R!NO�N�/��O@��@#/?� 

Oห%N��/� 
ค/@!R!NO�N�/� 

2?ญ%?�1�์ Oห%N��/��#>!@� 
�@#O��O��
�O/!C% 

ค/@!R!NO�N�/�
!@�#�@� 

#>�?��?Q� 
ค/@!N2#? 

Nค#AP/�!A/!@�#�@� ÿý��� �@�N���์�@#Q�O�@� 2?PNห%?P"!!B!�@� 
(rectangular) 

ÿ��� ∞ 

ค/@!%>N/?"��/�
Nค#AP/�!A/!@�#�@� 

ÿý���_��� �@�2N/�O2���%�@#/?��/�
Nค#AP/�!A/!@�#�@� 

2?PNห%?P"!!B!�@� 
(rectangular) 

ÿ���_��� ∞ 

ค/@!%>N/?"��/�
Nค#AP/��N/"ห@"Q� 

ÿý���_��� �@�2N/�O2���%�@#/?��/�
Nค#AP/��N/"ห@"Q� 

2?PNห%?P"!!B!�@� 
(rectangular) 

ÿ���_���  ∞ 

ค/@!2@!@#�/?��Qํ@ ÿý�_��� คN@2N/�N�?P"�N��!@�#�@��/�
คN@ค/@!�>��%@��/��@#/?�
�@#@!>N�/#์�@#ห@"Q� (ý�� ) 
�@! 2!�@#�?P (9) 

���> 
(normal) 

ÿ��� 29 

 

 

�@#@��?P ค.2 Oห%N��/�ค/@!R!NO�N�/�N�AQ/��O�2ํ@ห#?��@#�#>N!>�ค/@!R!NO�N�/��O@��@#ค/�คB! 
Oห%N��/� 

ค/@!R!NO�N�/� 
2?ญ%?�1�์ Oห%N��/��#>!@� 

�@#O��O��
�O/!C% 

ค/@!R!NO�N�/�
!@�#�@� 

#>�?��?Q� 
ค/@!N2#? 

Nค#AP/�!A/!@�#�@� ÿý��� �@�N���์�@#Q�O�@� 2?PNห%?P"!!B!�@� 
(rectangular) 

ÿ��� ∞ 

ค/@!%>N/?"��/�
Nค#AP/�!A/!@�#�@� 

ÿý���_��� �@�2N/�O2���%�@#/?� 
�/�Nค#AP/�!A/!@�#�@� 

2?PNห%?P"!!B!�@� 
(rectangular) 

ÿ���_��� ∞ 

ค/@!2@!@#�/?��Qํ@
�/�Nค#AP/�!A/
!@�#�@� 

ÿý���_��� คN@2N/�N�?P"�N��!@�#�@��/�
คN@ค/@!�>��%@��/��@#/?�
�@#@!>N�/#์�@#ห@"Q� (ý�� ) 
�@! 2!�@#�?P (10) 

���> 
(normal) 

ÿ��� 29 
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P�"O�/�@��@#คํ@�/�ห@คN@ค/@!R!NO�N�/� !?/>�?�@#�?��N/R��?Q  
ค.1 O&&�ํ@3อ�#@�ค�>!0@2!1์  

ค.1.1 O&&�ํ@3อ�#@�ค�>!0@2!1์Q%�@1'1>N/>%ค/@/R/NO%N%อ% O@%�@1/? 
พ@1@/>N!อ1์�@1ห@0Q� 

�@#�#>N!>�ค/@!R!NO�N�/��O@��@#/?��@#@!>N�/#์�@#ห@"Q� !?/�ค์�#>�/�
�/�ค/@!R!NO�N�/�/"N@��O/" 4 2N/� �?��?Q ค/@!R!NO�N�/��/��@#/?��Qํ@  ค/@!R!NO�N�/��/�Nค#AP/�!A/
!@�#�@�  O%>ค/@!R!NO�N�/�N�AP/��@�ค/@!%>N/?"��/��@##@"�@�คN@�@#@!>N�/#์�@#ห@"Q��/��?Q�
Nค#AP/�!A/!@�#�@�O%>Nค#AP/��N/"ห@"Q� P�"2@!@#�N�?"�N�็�O���ํ@%/�ค�>�0@2�#์ R�O�?��?Q  ∆ý � �ý��� � ÿý���_���� � �ý��� � ÿý��� � ÿý���_���� � ÿý��� (ค.1) 

N!AP/ ∆ý   O�� คN@ค/@!ค%@�Nค%AP/��/��%�@#/?��@#@!>N�/#์�@#ห@"Q� 
  ý���   O�� คN@�@#@!>N�/#์�@#ห@"Q��?P/?�R�O�@�Nค#AP/��N/"ห@"Q� 
 ÿý���_��� O��  ค/@!ค%@�Nค%AP/�N�AP/��@�ค/@!%>N/?"�  (resolution) �/��@##@"�@�

คN@�@#@!>N�/#์�@#ห@"Q��/�Nค#AP/��N/"ห@"Q� 
 ý���  O�� คN@�@#@!>N�/#์�@#ห@"Q��?P/?�R�O�@�Nค#AP/�!A/!@�#�@� 
 ÿý��� O�� ค/@!ค%@�Nค%AP/��/�Nค#AP/�!A/!@�#�@� 
 ÿý���_��� O�� ค/@!ค%@�Nค%AP/�N�AP/��@�ค/@!%>N/?"��/��@##@"�@�คN@�@#@!>N�/#์�@#ห@"Q�

�/�Nค#AP/�!A/!@�#�@� 
  ÿý���  O�� ค/@!ค%@�Nค%AP/�/?�N�AP/�!@�@��@#/?��Qํ@  

 
ค.1.2 O&&�ํ@3อ�#@�ค�>!0@2!1์Q%�@1'1>N/>%ค/@/R/NO%N%อ% O@%�@1ค/&คB/

พ@1@/>N!อ1์�@1ห@0Q� 
�@#�#>N!>�ค/@!R!NO�N�/��O@��@#ค/�คB!�@#@!>N�/#์�@#ห@"Q� ค/#!?

/�ค์�#>�/��/�ค/@!R!NO�N�/�/"N@��O/" 3 2N/� �?��?Q ค/@!R!NO�N�/��/��@#/?��Qํ@  ค/@!R!NO�N�/��/�
Nค#AP/�!A/!@�#�@�  ค/@!R!NO�N�/�/?�N�AP/�!@�@�ค/@!%>N/?"��/��@##@"�@�คN@�@#@!>N�/#์�@#ห@"Q�
�/��?Q�Nค#AP/�!A/!@�#�@�O%>Nค#AP/��N/"ห@"Q� P�"2@!@#�N�?"�N�็�O���ํ@%/�ค�>�0@2�#์ R�O�?��?Q  ∆ý � �ý��� �  ÿý��� � ÿý���_��� � ÿý���_��� � � ý���_��� (ค.2) 

N!AP/  ∆ý  O�� คN@ค/@!ค%@�Nค%AP/��/��@#ค/�คB!�@#@!>N�/#์�@#ห@"Q� 
 ý���  O�� คN@�@#@!>N�/#์�@#ห@"Q��?P�#/�/?�R�O�@�Nค#AP/�!A/!@�#�@� 
 ÿý���   O�� ค/@!ค%@�Nค%AP/��/�Nค#AP/�!A/!@�#�@� 
 ÿý���_���   O�� ค/@!ค%@�Nค%AP/�N�AP/��@�ค/@!%>N/?"�  �/�Nค#AP/�!A/!@�#�@� 
 ÿý���_���  O�� ค/@!ค%@�Nค%AP/�N�AP/��@��@#/?��Qํ@�/�Nค#AP/�!A/!@�#�@�  
 ý���_���   O�� คN@�@#@!>N�/#์�@#ห@"Q��?P�?Q�คN@��Nค#AP/��N/"ห@"Q� 
 

ค.2 �@1คํ@%/�คN@ค/@/R/NO%N%อ%/@!1�@% (standard uncertainty) 
 ค.2.1 ค/@/R/NO%N%อ%อ?%N%APอ�/@�@��@1/? �Qํ@  
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คN@ค/@!R!NO�N�/�!@�#�@�/?�N�AP/�!@�@��@#/?��Qํ@ N�็�คN@�?P�#>N!>�/N@!?�@#
�#>�@"O�����> (normal distribution) O�N�//�R�ON�็� 2 #C�O�� R�OO�N คN@ค/@!R!NO�N�/�!@�#�@�/?�
N�AP/�!@�@��@#/?��Qํ@�O@��@#/?� O%>คN@ค/@!R!NO�N�/�!@�#�@�/?�N�AP/�!@�@��@#/?��Qํ@�O@��@#ค/�คB! 

 
คN@ค/@!R!NO�N�/�!@�#�@�/?�N�AP/�!@�@��@#/?��Qํ@Q��O@��/��@#/?� 2@!@#�

ห@R�O�@�ค/@!ค%@�Nค%AP/�/?�N�AP/�!@�@��@#/?��Qํ@ (ÿý���) �?��?Q   

ÿ��� � ÿý���√ÿ � ý�ý��√ÿ  (ค.3) 

N!AP/ ÿ��� O�� คN@ค/@!R!NO�N�/�/?�N�AP/�!@�@��@#/?��Qํ@ 
 ý�ý�� O��  คN@2N/�N�?P"�N��!@�#�@��/��%�@#/?�  

Q��#�?�?Q ห!@"�@� 2N/�N�?P"�N��!@�#�@��/�คN@ค/@!ค%@�Nค%AP/��?P2@!@#�คํ@�/�R�O
�@�2!�@#�?P (9)   

O%> ÿ O�� �ํ@�/��O/!C%�@#@!>N�/#์�@#ห@"Q��?P�#/�/?�R�O�?Q�ห!�  
   �@P�Q��#�?�?Q  ÿ  = 30 

 
��>�?PคN@ค/@!R!NO�N�/�!@�#�@�/?�N�AP/�!@�@��@#/?��Qํ@Q��O@��/��@#

ค/�คB! 2@!@#�ห@R�O�@�ค/@!ค%@�Nค%AP/�/?�N�AP/�!@�@��@#/?��Qํ@�/�Nค#AP/�!A/!@�#�@� (ÿý���_���) 
�?��?Q   

ÿ��� � ÿý���_���√ÿ � ý�ý��√ÿ  (ค.4) 

N!AP/  ÿ��� O��  คN@ค/@!R!NO�N�/�/?�N�AP/�!@�@��@#/?��Qํ@ 
 ý�ý�� O��  คN@2N/�N�?P"�N��!@�#�@��/��%�@#/?�  
           Q��#�?�?Q ห!@"�@� 2N/�N�?P"�N��!@�#�@��/�คN@ค/@!ค%@�Nค%AP/��?P2@!@#�คํ@�/�R�O

�@�2!�@#�?P (10)   
O%> ÿ O�� �ํ@�/��O/!C%�@#@!>N�/#์�@#ห@"Q��?P�#/�/?�R�O�?Q�ห!�  
           �@P�Q��#�?�?Q  ÿ  = 30 
 
�?//"N@� �@��%�@#คํ@�/�คN@ค/@!ค%@�Nค%AP/� ��/N@ คN@N�%?P"O%>คN@2N/�N�?P"�N��!@�#�@��/�ค/@!
ค%@�Nค%AP/�Q��@#/?��#>!@�#�@#ห@"Q�//� (VTE) !?คN@N�N@�?� 0.03 ml O%> 0.61 ml �@!%ํ@�?�  �?��?Q� 
คN@ค/@!R!NO�N�/�!@�#�@�/?�N�AP/�!@�@��@#/?��Qํ@�/��@#/?��#>!@�#�@#ห@"Q�//��>!?คN@N�N@�?�  

ÿ��� � ÿý���√ÿ � ý�ý��√ÿ � ý�����√ÿ � 0.61√30 � 0.11 ÿý  

 

ค.2.2 ค/@/R/NO%N%อ%/@!1�@%อ?%N%APอ�/@�@�ค/@/3>Nอ?0 �อ��@11@0�@%คN@  
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คN@ค/@!R!NO�N�/�!@�#�@�/?�N�AP/�!@�@�ค/@!%>N/?"��/��@##@"�@�คN@ 
N�็�คN@�?P�C��#>N!>�/N@!?�@#�#>�@"O��2?PNห%?P"!�A��O@ (rectangular distribution) คN@ค/@!R!NO�N�/�
!@�#�@�/?�N�AP/�!@�@�ค/@!%>N/?"��/��@##@"�@�คN@�@#@!>N�/#์�@#ห@"Q��/�Nค#AP/��N/"ห@"Q� O%>
Nค#AP/�!A/!@�#�@��@�2@!@#�ห@R�O�@�2!�@#�?P (ค.5) O%> (ค.6)  �@!%ํ@�?� �?��?Q  

ÿ���_��� � ÿý���_���2√3 � ÿÿý ÿÿýýýÿýÿýÿ2√3  (ค.5) 

N!AP/  ÿ���_��� O�� คN@ค/@!R!NO�N�/�/?�N�AP/�!@�@�ค/@!%>N/?"��/��@##@"�@�
คN@�@#@!>N�/#์�@#ห@"Q��/�Nค#AP/��N/"ห@"Q�  

O%> ÿÿý ÿÿýýýÿýÿýÿ   O�� คN@ค/@!%>N/?"��/��@##@"�@�คN@�@#@!>N�/#์�@#ห@"Q��/� 
Nค#AP/��N/"ห@"Q� 

ÿ���_��� � ÿý���_���2√3 � ýýý ÿÿýýýÿýÿýÿ2√3  (ค.6) 

N!AP/ ÿ���_���  O��  คN@ค/@!R!NO�N�/�/?�N�AP/�!@�@�ค/@!%>N/?"��/��@##@"�@�คN@�@#@!>N�/#์ 
  �@#ห@"Q��/�Nค#AP/�!A/!@�#�@� O%> ýýý ÿÿýýýÿýÿýÿ  O�� คN@ค/@!%>N/?"� 
  �/��@##@"�@�คN@�@#@!>N�/#์�@#ห@"Q��/�Nค#AP/�!A/!@�#�@� 

 
�?//"N@� คN@ค/@!%>N/?"�Q��@##@"�@��%�@#/?��#>!@�#�@#ห@"Q�N�O@ (VTI) �/�Nค#AP/��N/"ห@"Q�Nค#AP/�
ห�@P� !?คN@N�N@�?� 1 !>%%>%>�#  �?��?Q�คN@ค/@!R!NO�N�/�!@�#�@�/?�N�AP/�!@�@�ค/@!%>N/?"��/��@##@"�@�
�%�@#/?��#>!@�#�@#ห@"Q�N�O@�/�Nค#AP/��N/"ห@"Q� �>!?คN@N�N@�?�   ÿ���_��� �  ÿÿý ÿÿýýýÿýÿýÿ2√3 � 12√3 � 0.288 ÿý 

 
ค.2.3 ค/@/R/NO%N%อ%�อ�Nค1APอ�/Aอ/@!1�@% 

ค/@!R!NO�N�/��/�Nค#AP/�!A/!@�#�@� 2@!@#��>�@#�@R�O�@�Oห%N�Q�Oห%N�
ห�@P� R�OO�N �@�Q�#?�#/��%�@#2/�N�?"��/�Nค#AP/�!A/!@�#�@� ห#A/�@�Q�#@"�@�คB�%?�1�> 
(specification)  ห#A/�@�N���์�@#Q�O�@�Nค#AP/�!A/!@�#�@� 2ํ@ห#?�ห%?�N���์!@�#�@���?��?QO�>�ํ@QหO
�#>N!>�P�"�@#�>�@#�@�@�N���์�@#Q�O�@�Nค#AP/�!A/!@�#�@� P�"!?/>�?�@#คํ@�/�ห@ค/@!R!NO�N�/�
!@�#�@� �?��?Q  

ÿ��� � ÿý���√3 � ýýý√3  (ค.7) 

N!AP/ ÿ��� O�� คN@ค/@!R!NO�N�/��/�Nค#AP/�!A/!@�#�@� 2N/� ýýý  O�� คN@�?PR�O�@��@#�>�@#�@N���์
�@#Q�O�@��/�Nค#AP/�!A/!@�#�@�  "��?//"N@�N�N� N!AP/N���์�@#Q�O�@��C��ํ@ห��QหON�็�R��@!�/�N���?P
�O/��@# คN@ ýýý !?��C��ํ@ห��QหON�N@�?�ห�@P�Q�2@!�/��/�N���/��#>!@��?P�O/��@#�?Q� O�Nห@�N���์�@#
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Q�O�@��C��ํ@ห��QหON�็��@!คB�%?�1�>�/�Nค#AP/�!A/!@�#�@� �?��?Q�คN@ ýýý �>N�N@�?�คN@ค/@!�C��O/� 
(accuracy) �/�Nค#AP/�!A/!@�#�@��@!�?P#>�BQ�Q�#@"�@�คB�%?�1�>�/�Nค#AP/� N�็��O�  
�?//"N@�  ห�N/"�@�ห�@P��?Q�N���์�@#Q�O�@�Nค#AP/�!A/!@�#�@�2ํ@ห#?��@#2/�N�?"�Nค#AP/��N/"ห@"Q�R/O/N@ 
Nค#AP/�!A/!@�#�@��O/�!?ค/@!�C��O/��/��@#/?��#>!@�#�@#ห@"Q� R�O�#��@!�?P�CO�%>��ํ@ห��R/OQ�#@"�@�
คB�%?�1�> (specification)  ห@�Nค#AP/�/>Nค#@>ห์�@#�ํ@�@��/�Nค#AP/��N/"ห@"Q�Nค#AP/�ห�@P� !?คN@ค/@!
�C��O/��/��@#/?��#>!@�#�@#ห@"Q�N�N@�?� ñ0.2 ml O%O/ คN@ค/@!R!NO�N�/��/�Nค#AP/�!A/!@�#�@��>
2@!@#�ห@R�O�?��?Q  

ÿ��� �  ýýý√3 � 0.2√3 � 0.12 ÿý  

 
ค.3 ค/@/R/NO%N%อ%/@!1�@%1// (combined standard uncertainty) 
  ค/@!R!NO�N�/�!@�#�@�#/! N�>��@Q��@��@##/!คN@ค/@!R!NO�N�/�!@�#�@��?P

/�ค์�#>�/�ค/@!R!NO�N�/��N@� N N�O@�O/"�?�  2ํ@ห#?��@#�#>N!>�ค/@!R!NO�N�/��O@��@#/?�  คN@ค/@!R!N
O�N�/�!@�#�@�#/!2@!@#�ห@R�O �?��?Q  

ÿ� � �ÿ���� " ÿ���� " ÿ���_���� " ÿ���_����  (ค.8) 

N!AP/  ÿ�  O�� คN@ค/@!R!NO�N�/�!@�#�@�#/!�/�ค/@!R!NO�N�/��O@��@#/?� 2ํ@ห#?��@#�#>N!>�ค/@!R!N
O�N�/��O@��@#ค/�คB!  คN@ค/@!R!NO�N�/�!@�#�@�#/!2@!@#�ห@R�O �?��?Q 

ÿ� � �ÿ���� " ÿ���� " ÿ���_����  (ค.9) 

N!AP/  ÿ�  O�� คN@ค/@!R!NO�N�/�!@�#�@�#/!�/�ค/@!R!NO�N�/��O@��@#ค/�คB! 
 

ค .4 1> ?&�?Q%ค/@/N21?�อ�ค/@/R/NO%N%อ%/@!1�@%1// (effective degree of 
freedom of combined standard uncertainty) 

  �@#ห@คN@#>�?��?Q�ค/@!N2#?�/�ค/@!R!NO�N�/�!@�#�@�#/! 2@!@#�ห@R�OP�"/@0?"
2!�@# Welch-Satterthwaite  �?��?Q    ÿ��� � ÿ��∑ ÿ�ý���ÿ�����  (ค.10) 

N!AP/ ÿ�   O��  คN@ค/@!R!NO�N�/�!@�#�@�#/!�/�ค/@!R!NO�N�/��O@��@#/?�ห#A/�@#ค/�คB! 
 �ý��  O��  คN@ค/@!R!NO�N�/�!@�#�@�Q�/�ค์�#>�/��?P  ÿ O%> 
  ÿ�  O��  คN@#>�?��?Q�ค/@!N2#?�/�ค/@!R!NO�N�/�!@�#�@�  

�@#ห@คN@#>�?��?Q�ค/@!N2#?�/�ค/@!R!NO�N�/�!@�#�@�#/! 2ํ@ห#?��@#�#>N!>�
ค/@!R!NO�N�/��O@��@#/?��@!O�/�@��?PQหOR/OQ� @ค��/� ค. �?Q  2@!@#�ห@R�O�@�2!�@#�?��?Q  
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 ÿ��� � ÿ��ÿ����29 " ÿ����∞ " ÿ���_���� ∞ � 29 � ÿ��ÿ����  (ค.11) 

N!AP/  ÿ� O��  คN@ค/@!R!NO�N�/�!@�#�@�#/!�/�ค/@!R!NO�N�/��O@��@#/?�  O%>Q��?P�?Q ÿ��� O�� คN@
ค/@!R!NO�N�/�/?�N�AP/�!@�@��@#/?��Qํ@ �?PR�O�@��@#�#>N!>�ค/@!R!NO�N�/��O@��@#/?�    

 
2N/�คN@#>�?��?Q�ค/@!N2#?�/�ค/@!R!NO�N�/�!@�#�@�#/! 2ํ@ห#?��@#�#>N!>�ค/@!

R!NO�N�/��O@��@#ค/�คB! 2@!@#�ห@R�O�@�2!�@#�?��?Q  ÿ��� � ÿ��ÿ����29 "  ÿ���_���� ∞ " ÿ����∞ " ÿ���_���� ∞ � 29 � ÿ��ÿ����  (ค.12) 
 

N!AP/  ÿ�  O�� คN@ค/@!R!NO�N�/�!@�#�@�#/!�/�ค/@!R!NO�N�/��O@��@#ค/�คB!  O%>Q��?P�?Q  ÿ��� O�� 
คN@ค/@!R!NO�N�/�/?�N�AP/�!@�@��@#/?��Qํ@ �?PR�O�@��@#�#>N!>�ค/@!R!NO�N�/��O@��@#ค/�คB!     

 
ค.5 �@1คํ@%/�คN@ค/@/R/NO%N%อ%�0@0 (expanded uncertainty) 

�@#คํ@�/�ห@คN@ค/@!R!NO�N�/��"@" 2@!@#�ห@R�O�@!2!�@#�?��?Q  ý� � ý � ÿ� (ค.13) 

 N!AP/ ý�  O�� คN@ค/@!R!NO�N�/��"@" 
   ÿ�  O�� คN@ค/@!R!NO�N�/�!@�#�@�#/!�/�ค/@!R!NO�N�/��O@��@#/?�ห#A/�@#ค/�คB!    
  ý   O�� คN@ Coverage factor �?PR�O!@�@��@#Q�OคN@ ÿ���  #N/!�?��@#N�ิ��@#@� student-t  

 
�ํ@�/�#O/"%>�/�ค/@!R!NO�N�/��"@"Q��O@��@#/?� (%ý�) 2@!@#�ห@R�O�@�

2!�@#�?��?Q   

%ý� � ý�ÿ���� � 100 (ค.14) 

N!AP/  ÿ����  O��  คN@�@#@!>N�/#์�@#ห@"Q�N�%?P"�?PR�O�@�Nค#AP/��N/"ห@"Q� O%>Q��?P�?Q  ý�  O��  คN@ค/@!
R!NO�N�/��"@"�O@��@#/?��@#@!>N�/#์�@#ห@"Q� 

 
�ํ@�/�#O/"%>�/�ค/@!R!NO�N�/��"@"Q��O@��@#ค/�คB! (%ý�) 2@!@#�ห@R�O�@�

2!�@#�?��?Q   

%ý� � ý�ÿ��� � 100 (ค.15) 

N!AP/ ÿ��� O�� คN@�@#@!>N�/#์�@#ห@"Q��?P�?Q�คN@��Nค#AP/��N/"ห@"Q� O%>Q��?P�?Q ý� O�� คN@ค/@!R!NO�N�/�
�"@"�O@��@#ค/�คB!�@#@!>N�/#์�@#ห@"Q�   
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�@#@��?P ค.3 O%> ค.4 O2��O���#>N!>�ค/@!R!NO�N�/��O@��@#/?�O%>ค/�คB! �@!%ํ@�?�   
 
�@#@��?P ค.3  O���#>N!>�ค/@!R!NO�N�/��O@��@#/?��@#@!>N�/#์�@#ห@"Q�  

Quantity 
Estimate 

Value Unit 
Standard 

Uncertainty 
Probability 
Distribution 

Sensitivity 
Coefficient 

Uncertainty 
Contribution 

Degree of 
Freedom ÿ� ý� ÿ�ý��  ý� ÿ��ÿ� ÿ� ý��� ÿ����  (1) unit - - - - - ý��� ÿ���� (1) unit - - - - - ÿý���_��� 0 unit (ค.5) rectangular 1 (ค.5)  ÿý��� 0 unit (ค.7) rectangular 1 (ค.7)  ÿý���_��� 0 unit (ค.6) rectangular 1 (ค.6)  ÿý��� 0 unit (ค.3) normal 1 (ค.3)  ∆ý (ค.1) unit ÿ� ý � �Cห!@"Nห�B (ค.8) (ค.11) 

  unit ý� 
(ค.13)  

  % (ค.14)  

ห!@"Nห�B  คN@ ý R�O!@�@��@#�ํ@คN@�?PR�O�@� (ค.11) R�N�ิ��@#@� Student-t 
 
�@#@��?P ค.4  O���#>N!>�ค/@!R!NO�N�/��O@��@#ค/�คB!�@#@!>N�/#์�@#ห@"Q�  

Quantity 
Estimate 

Value Unit 
Standard 

Uncertainty 
Probability 
Distribution 

Sensitivity 
Coefficient 

Uncertainty 
Contribution 

Degree of 
Freedom ÿ� ý� ÿ�ý��  ý� ÿ��ÿ� ÿ� ý��� ÿ���� (1) unit - - - - - ý���_��� ÿ��� unit - - - - - ÿý���_��� 0 unit (ค.6) rectangular 1 (ค.6)  ÿý��� 0 unit (ค.7) rectangular 1 (ค.7)  ÿý���_��� 0 unit (ค.4) normal 1 (ค.4)  ∆ý (ค.2) unit ÿ� ý � �Cห!@"Nห�B (ค.8) (ค.12) 

  unit ý� 
(ค.13)  

  % (ค.15)  

ห!@"Nห�B  คN@ ý R�O!@�@��@#�ํ@คN@�?PR�O�@� (ค.12) R�N�ิ��@#@� Student-t 
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.@ค(%/� �  �@1#/%2อ&O3>O%/#@��@1�ํ@ห% N���์#/%2อ& 
  

�@#�/�2/� คA/ �@#�#>N!>�2!##��>�/�Nค#AP/��N/"ห@"Q� �O/"�@#�ํ@�%�@#2/�N�?"�
�?�คN@ค/@!R!NO�N�/� !@N�#?"�N�?"��?�N���์�@#�/�2/��?PR�O�ํ@ห���@Q�  P�"N���์�@#�/�2/� ห!@"�@� 
�/�N���/��@#@!>N�/#์�@#ห@"Q��?P�N��?Q/N@Nค#AP/��N/"ห@"Q�"?�!?2!##��>/"CNQ�N���์�?P2@!@#��ํ@R�Q�O�@�
�N/R�R�O/"N@�!?�#>2>��> @�  

 �@#�/�2/�Nค#AP/��N/"ห@"Q� 2@!@#��N��?Q�@�2!##��>�/�Nค#AP/��N/"ห@"Q�R�OQ� 2 �O@� 
R�OO�N �O@��@#/?��@#@!>N�/#์�@#ห@"Q� O%>�O@��@#ค/�คB!�@#@!>N�/#์�@#ห@"Q�  �@#�/�2/��O@��@#
/?��ํ@R�OP�"�@#N�#?"�N�?"��%�@#2/�N�?"��O@��@#/?��?�N���์�@#�/�2/�2!##��>�O@��@#/?�  Q�
�ํ@�/�N�?"/�?� �@#�/�2/��O@��@#ค/�คB! �ํ@R�OP�"�@#�ํ@N/@�%�@#2/�N�?"��O@��@#ค/�คB!!@
N�#?"�N�?"��?�N���์�@#�/�2/�2!##��>�O@��@#ค/�คB!  

 �@#�ํ@ห��N���์�@#�/�2/� 2@!@#��ํ@R�Oห%@"O�/�@� R�OO�N �@#/O@�/>��@!!@�#�@� 
ISO 60601-2-12   �@#/O@�/>��@!�#>1?��CO�%>�  �@#/O@�/>��@!N/�2@# ECRI  ห#A/ �@#�ํ@ห���@Q�N/��@!
�P"�@"�/�P#��"@�@% �@#@��?P �.1 O2���?//"N@��@#�ํ@ห��N���์�@#�/�2/�P�"/O@�/>��@!!@�#�@� 
ISO 60601-2-12 O%>�@#@��?P �.2 O2���?//"N@��@#�ํ@ห��N���์�@#�/�2/�P�"/O@�/>��@!N/�2@# ECRI 
�@!%ํ@�?�  
 
�@#@��?P �.1 �?//"N@��@#�ํ@ห��N���์�@#�/�2/�P�"/O@�/>��@!!@�#�@� ISO 60601-2-12 

�@#@!>N�/#์�@#ห@"Q� ค/@!�C��O/� (accuracy) 
�O@��@#ค/�คB! �O@��@#/?� 

�#>!@�# �@!�CO�%>� ±(4+15% �/�คN@�#>�) ml (1) 
ค/@!�?� �@!�CO�%>� ±(2+15% �/�คN@�#>�) hPa ห#A/ cmH2O 
//��>N�� �@!�CO�%>� ±(2.5+2.5% �/�คN@�#>�) vol% 

(1) Q��#�?�?P�#>!@�#�Pํ@�/N@ 50 !>%%>%>�#QหO/O@�/>�ค/@!�C��O/��@!�?P�CO�%>�#>�BQ�คCN!A/�@#Q�O�@� 
 
�@#@��?P �.2 �?//"N@��@#�ํ@ห��N���์�@#�/�2/�/O@�/>��@!N/�2@# ECRI 

�@#@!>N�/#์�@#ห@"Q� ค/@!�C��O/� (accuracy) 
�O@��@#ค/�คB! �O@��@#/?� 

�#>!@�# 
±10%  

�/�คN@�?P�?Q� 

�@!�CO�%>�#>�Bห#A/ ±10% �/�คN@�?P�?Q� 
ค/@!�?� �@!�CO�%>�#>�Bห#A/ ±10% �/�คN@�?P�?Q� 
//��>N�� ±2.5 vol% 

 
/"N@�R#�O�@! Q��#�?�?P ห�N/"�@��?P#?��>��/�R!NR�O�ํ@ห��N���์�@#�/�2/��/��� ห#A/

R!NR�O/O@�/>�N���์�@��CO�%>�  ห%?�N���์!@�#�@���?��?Q!?�O/O�>�ํ@Q��@#�ํ@ห��N���์�@#�/�2/�P�"
O�N�//�N�็�N���์�@#�/�2/�ค/@!ค%@�Nค%AP/� O%>N���์�@#�/�2/�ค/@!R!NO�N�/�R/O�@!�@#@��?P  
�.3 O%>�@#@��?P �.4 �@!%ํ@�?� �?��?Q  
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�@#@��?P �.3  N���์�@#�/�2/�ค/@!ค%@�Nค%AP/� 
�@#@!>N�/#์�@#ห@"Q� 

�?P�C�2/�N�?"� 
N���์�@#�/�2/�ค/@!ค%@�Nค%AP/� 

�O@��@#ค/�คB! �O@��@#/?� 
�#>!@�# ±10% �/�คN@�?P�?Q� ±10% �/�คN@�?P/N@�R�O 
ค/@!�?� ±10% �/�คN@�?P�?Q� ±10% �/�คN@�?P/N@�R�O 
//��>N�� ±10 vol% ±10 vol% 

 
�@#@��?P �.4 N���์�@#�/�2/�ค/@!R!NO�N�/� 
�@#@!>N�/#์�@#ห@"Q� 

�?P�C�2/�N�?"� 
N���์�@#�/�2/�ค/@!R!NO�N�/� 

�O@��@#ค/�คB! �O@��@#/?� 
�#>!@�# ±5% �/�คN@�?P�?Q� ±5% �/�คN@�?P/N@�R�O 
ค/@!�?� ±5% �/�คN@�?P�?Q� ±5% �/�คN@�?P/N@�R�O 
//��>N�� ±5 vol% ±5 vol% 
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.@ค(%/� �  !?/อ0N@�(3�@12อ&N#?0&Nค1APอ��N/0ห@0Q� 
 
�.1 !?/อ0N@�(3�@1/? Q%Pห/ ค/&คB/'1>/@!1 
 
�%�@#/?��@#@!>N�/#์�@#ห@"Q���>�?PNค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!�#>!@�# 
 

Pห/ ค/&คB/'1>/@!1 (VC-CMV) 
/?��?P2/�N�?"�       5 �B! @�?��์ 2565 
�CO�ํ@�@#/?� �?#> 

N�APอ%R��@1!?Q�คN@�@12อ&N#?0& 2.@/>O/ 3Oอ/ 

%ํ@�?�N�AP/�R��@#�?Q�คN@ 2 /B�ห C!> 27ðC 
คB�3?�1�>�อ�'อ N#?0/ Nค1APอ��N/0ห@0Q� (UUC) 

คN@ค/@!�O@��@� 20 cmH2O/l/s �CO�%>� KMUTNB 
คN@ค/@!"/!�@! 50 ml/cmH2O P!N�% RAMA VII 

�@1!?Q�คN@Nค1APอ��N/0ห@0Q� (SET) ห!@"N%�Nค#AP/� 1518-10800 
�#>!@�#�@#ห@"Q� (VTI) 500 ml Nค1APอ�/>Nค1@>ห์�@1#ํ@�@%�อ�Nค1APอ��N/0ห@0Q�(STD) 
#>">ห@"Q�N�O@ (TI) 1 s �CO�%>� NIMT 
/?�#@�@#ห@"Q� (RATE) 12 ค#?Q��N/�@�? P!N�% KLONG V 
PEEP 10 cmH2O ห!@"N%�Nค#AP/� 34-12120 
//��>N�� (O2) 90 %  
�?��@� .............................................................................................................................................................. 
......................................................................................................................................................................... 

�@#@!>N�/#์
�@#ห@"Q� 

�#>!@�# 
ห@"Q�N�O@ (VTI) 

�#>!@�# 
ห@"Q�//�(VTE) 

ค/@!�?��/� 
��>2>Q�2B� 

#>">ห@"Q�//� 
(PEEP) 

//��>N�� (O2) 

ห�N/" ml ml cmH2O vol% 
�#>!@� UUC STD UUC STD UUC STD UUC STD ÿ� 499.83 505.07 499.73 487.70 10.00 10.20 92.93 90.68 ý� 0.87 0.94 0.69 1.37 0.00 0.00 0.25 0.06 
ห!@"Nห�B  �O/!C%Q��@#@��C�"N/P�"�ิ��@#O2���%�@#/?��@#@!>N�/#์�@#ห@"Q�Q�2N/��?PN�็��O/!C%�>�  
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�.2 !?/อ0N@�(3�@1/? Q%Pห/ ค/&คB/ค/@/ ?% 
 

�%�@#/?��@#@!>N�/#์�@#ห@"Q���>�?PNค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!ค/@!�?� 
 

ห!@"Nห�B �O/!C%Q��@#@��C�"N/P�"�ิ��@#O2���%�@#/?��@#@!>N�/#์�@#ห@"Q�Q�2N/��?PN�็��O/!C%�>�  
 
  

Pห/ ค/&คB/ค/@/ ?% (PC-CMV) 
/?��?P2/�N�?"�       5 �B! @�?��์ 2565 
�CO�ํ@�@#/?� �?#> 

N�APอ%R��@1!?Q�คN@�@12อ&N#?0& 2.@/>O/ 3Oอ/ 

%ํ@�?�N�AP/�R��@#�?Q�คN@ 2 /B�ห C!> 27ðC 
คB�3?�1�>�อ�'อ N#?0/ Nค1APอ��N/0ห@0Q� (UUC) 

คN@ค/@!�O@��@� 20 cmH2O/l/s �CO�%>� KMUTNB 
คN@ค/@!"/!�@! 50 ml/cmH2O P!N�% RAMA VII 

�@1!?Q�คN@Nค1APอ��N/0ห@0Q� (SET) ห!@"N%�Nค#AP/� 1518-10800 
ค/@!�?��@#ห@"Q�N�O@
(PINSP) 

25 cmH2O Nค1APอ�/>Nค1@>ห์�@1#ํ@�@%�อ�Nค1APอ��N/0ห@0Q�(STD) 

#>">ห@"Q�N�O@ (TI) 1 s �CO�%>� NIMT 
/?�#@�@#ห@"Q� (RATE) 12 ค#?Q��N/�@�? P!N�% KLONG V 
PEEP 10 cmH2O ห!@"N%�Nค#AP/� 34-12120 
//��>N�� (O2) 90 %  
�?��@� ............................................................................................................................................................ 
....................................................................................................................................................................... 

�@#@!>N�/#์
�@#ห@"Q� 

ค/@!�?�2C�2B�
Q�#>">ห@"Q�
N�O@ (PPEAK) 

ค/@!�?� 
ห@"Q�N�O@

(PINSP) 

�#>!@�# 
ห@"Q�//� (VTE) 

ค/@!�?��/� 
��>2>Q�2B� 
#>">ห@"Q�
//� (PEEP) 

//��>N�� (O2) 

ห�N/" cmH2O cmH2O ml cmH2O vol% 
%ํ@�?��?P UUC STD UUC STD UUC STD UUC STD UUC STD ÿ� 35.00 34.90 25.00 24.70 363.43 363.40 10.00 10.20 92.87 90.73 ý� 0.00 0.03 0.00 0.03 0.57 0.50 0.00 0.00 0.35 0.10 
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�.3 !?/อ0N@�(3�@1คํ@%/%คN@ค/@/ค3@ Nค3APอ%  
 

 
ค/@!ค%@�Nค%AP/� (Error)  

��>�?PNค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!�#>!@�# (VC-CMV) 

 
�O@��@#/?�  

(Measurement Error, ÿ�) 
�O@��@#ค/�คB! 

(Control Error, ÿ�) 
�@#@!>N�/#์
�@#ห@"Q� VTI VTE PEEP O2 VTI PEEP O2 

ห�N/" ml ml cmH2O vol% ml cmH2O vol% ÿ ̅ -5.24 12.03 -0.20 2.25 5.07 0.20 0.68 ý�  1.25 1.22 0.00 0.27 0.94 0.00 0.06 
 

 
ค/@!ค%@�Nค%AP/� (Error)  

��>�?PNค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!ค/@!�?� (PC-CMV) 

 
�O@��@#/?�  

(Measurement Error, ÿ�) 
�O@��@#ค/�คB! 

(Control Error, ÿ�) 
�@#@!>N�/#์
�@#ห@"Q� PPEAK VTE PEEP O2 PINSP PEEP O2 

ห�N/" cmH2O ml cmH2O vol% cmH2O cmH2O vol% ÿ ̅ 0.30 0.03 -0.20 2.14 -0.30 0.20 0.73 ý�  0.03 0.61 0.00 0.40 0.03 0.00 0.10 
ห!@"Nห�B �O/!C%Q��@#@��C�"N/P�"�ิ��@#O2���%คN@ค/@!ค%@�Nค%AP/� �?R�O!@�@��@#คํ@�/��@!2!�@#

�?P (3) O%>2!�@#�?P (4) 
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�.4 !?/อ0N@��@11@0�@%(3�@12อ&N#?0& O@%�@1/?  
 
�%�@#2/�N�?"��O@��@#/?���>�?PNค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!�#>!@�#  
�@#@!>N�/#์
�@#ห@"Q� ห�N/" คN@�?P/?�R�O

�@� UUC 
คN@�?P/?�R�O�@� 

STD 
คN@ค/@!ค%@�Nค%AP/� คN@ค/@!R!NO�N�/� 
�#>!@� #O/"%> �#>!@� #O/"%> 

VTI ml 499.83 505.07 -5.24 -1.05 10.25 2.05 
VTE ml 499.73 487.70 12.03 2.41 9.92 1.99 

PEEP cmH2O 10.00 10.20 -0.20 2.00 0.59 5.92 
O2 vol% 92.93 90.68 2.25   1.30   

 
�%�@#2/�N�?"��O@��@#/?���>�?PNค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!ค/@!�?� 
�@#@!>N�/#์
�@#ห@"Q� ห�N/" คN@�?P/?�R�O

�@� UUC 
คN@�?P/?�R�O
�@� STD 

คN@ค/@!ค%@�Nค%AP/� คN@ค/@!R!NO�N�/� 
�#>!@� #O/"%> �#>!@� #O/"%> 

PPEAK cmH2O 35.00 34.90 1.19 1.19 0.65 1.87 
VTE ml 363.43 363.40 0.03 0.01 0.88 0.24 

PEEP cmH2O 10.00 10.20 -0.20 -2.00 0.59 5.92 
O2 vol% 92.87 90.73 2.14   1.30   
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�.5 !?/อ0N@��@11@0�@%(3�@12อ&N#?0& O@%�@1ค/&คB/ 
 
�%�@#2/�N�?"��O@��@#ค/�คB!��>�?PNค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!�#>!@�#  
�@#@!>N�/#์
�@#ห@"Q� ห�N/" คN@�?P�?Q��?P 

UUC  
คN@�?P/?�R�O�@� 

STD 
คN@ค/@!ค%@�Nค%AP/� คN@ค/@!R!NO�N�/� 
�#>!@� #O/"%> �#>!@� #O/"%> 

VTI ml 500.00 505.07 5.07 1.01 23.16 4.63 
PEEP cmH2O 10.00 10.20 0.20 2.00 0.13 1.29 
O2 vol% 90.00 90.68 0.68   1.16   

 
�%�@#2/�N�?"��O@��@#ค/�คB!��>�?PNค#AP/��N/"ห@"Q��ํ@�@�Q�Pห!�ค/�คB!ค/@!�?� 
�@#@!>N�/#์
�@#ห@"Q� ห�N/" คN@�?P�?Q��?P 

UUC 
คN@�?P/?�R�O�@� 

STD 
คN@ค/@!ค%@�Nค%AP/� คN@ค/@!R!NO�N�/� 
�#>!@� #O/"%> �#>!@� #O/"%> 

PINSP cmH2O 25.00 24.70 -0.30 -1.19 0.22 0.89 
PEEP cmH2O 10.00 10.20 0.20 2.00 0.13 1.29 
O2 vol% 90.00 90.73 0.73   1.16   
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�.6 !?/อ0N@�(3�@1'1>N/>%ค/@/R/NO%N%อ% 
 
�?//"N@��@#�#>N!>�ค/@!R!NO�N�/� O@%�@1/? �#>!@�#�@#ห@"Q�//� 

Quantity 
Estimate 

value Unit 
Standard 

Uncertainty 
Probability 
Distribution 

Sensitivity 
Coefficient 

Uncertainty 
Contribution 

DOF ÿ� ý� ÿ�ý�� ý� ÿ��ÿ� ÿ� ýÿ�_��� 499.73 ml - - - - - ýÿ�_��� 487.70 ml - - - - - ÿýÿ�_���_��� 0 ml 0.29 rectangular 1 0.29  ÿýÿ�_��� 0 ml 4.93 rectangular 1 4.93  ÿýÿ�_���_��� 0 ml 0.29 rectangular 1 0.29  ÿýÿ�_��� 0 ml 0.22 normal 1 0.22  ∆ýÿ� 12.03 ml ÿ� ý � 2.0 4.95  
  ml ý�  

9.92  
 2.41 % 1.99  

 
�?//"N@��@#�#>N!>�ค/@!R!NO�N�/� O@%�@1ค/&คB/ค/@!�?��/���>2>Q�2B�#>">ห@"Q�//� (PEEP) 

Quantity 
Estimate 

value Unit 
Standard 

Uncertainty 
Probability 
Distribution 

Sensitivity 
Coefficient 

Uncertainty 
Contribution 

DOF ÿ� ý� ÿ�ý�� ý� ÿ��ÿ� ÿ� ýÿ�_��� 500 ml - - - - - ýÿ�_��� 505.07 ml - - - - - ÿýÿ�_��� 0 ml 5.05 rectangular 1 5.05  ÿýÿ�_���_��� 0 ml 0.29 rectangular 1 0.29  ÿýÿ�_��� 0 ml 0.17 normal 1 0.17  ∆ýÿ� 505.07 ml ÿ� ý � 2.0 5.06  
  ml ý�  

10.15  
 1.01 % 2.03  
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