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 HMP 155 Vaisala 
HUMICAP ® :
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.



 EN 61326-1, 
,  – 

.

.

.
.

Microsoft®, Windows®, Windows® 2000, Windows Server® 2003, 
Windows® XP, and Windows® Vista 

 Microsoft 
/ .

Vaisala .
,

.

 Vaisala 
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, .
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 155 
Vaisala HUMICAP ®

 155 

.
 HUMICAP®  180R 

 (Pt100). 
.

:
,  ( ?),

,  ( ).
,

 RS 485. 
 4-

.

,
.

(  4). 

 3 ,  155
-

RH %RH %RH
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 ( ) T ºC ºF

Ta ºC ºF

 4 ,  155
-

/ (Td/f)
TDF ºC ºF

TD ºC ºF
 X g/kg gr/lb

TW ºC ºF

-  HMP45A/D, 
;

- ,
HUMICAP®180R
HUMICAP®180R ;
HUMICAP®180.

-
 (

);
- : 0...1 V, 

0…5 V, 0…10 V ( ,
);

- : -40…+60°C -
20…+40°C

-80…+60°C ( );
-

 (
);

-
( ); 

-  USB 
M12 ( ,

);;
-

 DTR13  DTR502B; 
-  (

,
, );
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-  MI 70 
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 155

0801-070 

 1.  155

   . 
1 = 
2 = 
3 = 8-

( 12)
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0801-080 

 2  155 

 ( )
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  Td, ,
 Ta, .
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 3 

.

,
,

, DTR503A, DTR13, . . . 3, 4, 
6.
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DTR13

0801-071 

 3  155 ,  DTR 13
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 DTR503A 

0801-072 

 4  155,  DTR503
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 DTR502B 

0809-006 

 5  DTR502,  DTR 502B

.5  155 
 DTR 502B 

 Vaisala (
221072).
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0805-008 

 6  HMP155 ,
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8-

 8- ,
.

0507-044 

 7  8-  HMP155

:
. 7. (  open end wire )

1 = PT100 ( )
2 = RHOUT 0…1 V ( )/RS-485-B
3 = PT100 ( )
4 = PT100 ( )
5 = PT100 ( )
6 = AGND ( )/RS-485-A
7 = VCC ( )
8 = GND ( )
- = SHIELD ( )

:
7 = VOUT1 ( )
2 = RS-485-B (
3 = AGND ( )
4 = VOUT2 ( )
5 = - 
6 = RS-485-A ( )
7 = VCC ( )
8 = GND ( )
- = SHIELD ( )
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, , ,
.  - .

4
1
3
5

0802-039 

 8 ,  Pt100 ( )

 RS 485

 RS 485, 
.

 ADJ ( . . 14). 
,  2  6  RS 485. 

. 7. 
, .
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 4 

,
.

,
.

 RS-485/

 155  RS 485. 
;

19200 / .
. ,

.
 120 .

 (19200 / )
. ,

.
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, ,  USB (
: 221040).  8- 

. ,
,  USB, 

.

!  USB-
.  USB- .

.
 RUN, STOP,  POLL. 

.

.

.
.

!  RUN 
 S.

.

 155. 
 Esc .

 USB 

 USB 
.

.  Windows®

2000, Windows® XP, Windows Server® 2003,  Windows® Vista. 

1. ,  USB .
, .

2. ,
, :

www.vaisala.com. 
3.  USB (setup.exe) 

.
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.

4.  USB  USB 
. Windows 

.
5. - .

Vaisala USB Instrument Finder,
 " ".

 Windows 
- .

.

. , ,
Vaisala USB, Vaisala USB Instrument Driver

 « »
Windows. 

 5

4800

7
1
None

 STOP 
.

HMP155 0.98 
>

 RUN 
.

  POLL .

HyperTerminal  Microsoft Windows®

1.  HyperTerminal. 
 « »,  « »
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 «HyperTerminal». 

0801-073 

 9  HyperTerminal

2.  « »
 155, , "

155". .

3. ,
 «Conncet using» ( ).

.

 10  HyperTerminal
0
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.   USB-
RJ45 . ,

Flow control  (None).

.

 11  HyperTerminal

5. File - Save 
. ,
 «Cancel»  New Connection File - Open.

.
 "*". 

.  Enter. 

 6.

R
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S
INTV [0 ... 255 S/MIN/H]

 (  RUN)
SEND [0 ... 99] *
SMODE
[STOP/RUN/POLL/SEND] *
SDELAY[0 … 255]

SERI [baud p d s]  (
: 4800 E 7 1)   300 ... 

ADDR [0 ... 99]  (
 POLL)*

OPEN [0 ... 99]
 POLL*

CLOSE
(  POLL) 
POLL mode) *

 7

FORM
 SEND  R * 

OVERICE [ON/OFF]
*

TIME [HH MM SS] *
UNIT

*

 8  ( )

PUR

 9

ACAL [0/1] *
CDATE
CRH
CT *
CTA
FCRH

CTEXT
L
LI

 10

AMODE *
ASEL

*
AERR
ATEST

.
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 11

?
??

 POLL* 
ERRS
FILT [0.1…1]
HELP
PRES [hPa]
RESET
VERS
XHEAT *
XPRES [bar]
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R

.
 RUN. 

 RUN 
SMODE.

:

>r
RH= 33.0 %RH T= 22.1 'C 
>

,
 «*».

FORM,   -  INTV. 

S

 RUN. 
.

 Esc 
.

 SMODE. 

SEND [ADDR]

 SEND,  ADDR  - ,
 STOP. 

.
.

:

>send
RH= 24.9 %RH T= 22.1 'C 
>
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SDELAY

 SDELAY 

 (RS 485). 
;  1- 255. 

 10. 

:
1 =4-8 .
255 = 1024 

:

>sdelay 15 
Serial delay : 15 
>

 SEND R  FORM. 
UNIT

.

FORM

 SEND R  FORM. 

FORM [x]

:
  = 

.

:
.  3  4 

 12.
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 12  FORM

quantity  ( , RH, T  TDF)
x.y  (
#t
#r
#n
“"
#xxx  « »
U5
ADDR  (00...99-
ERR  P, T, Ta, RH [0000 ... 1111], 0 
STAT ,  7 , :

N
h ,
h ,
S ,

,

SNUM
TIME  ( : : )

:

>form "Temperature=" 5.2 t #r#n 
OK
>send
Temperature= 24.23 
>

>form "Twet=" 6.3 tw U3 #t "T=" t U3 #r#n 
OK
>send
Twet= 11.290'C T= 24.231'C 
>

>form 5.1 rh #t t #t tdf #r#n 
OK
>send

15.6 24.2 -3.1
>

 FORM / 
. .

 FORM .
 73 .

>form / 
OK
>send
RH= 23.8 %RH T= 19.4 'C 
>

UNIT [M/N]
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 UNIT 
.

UNIT [M/N]

:
=

N = -

:

>unit n 
Units : non metric 
>

OVERICE [ON/OFF]

OVERICE
. ,

,
. ,

, .

overice off 
Overice : OFF

 PERS 

.
 XPRES.

,  0. ,
,  PRES. 

!  PRES 
.

:
PRES [a.aaaa]

:
a.aaaa =  ( )
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:

>pres
Pressure : 1.013 bar ? 
>

XPRES [a.aaaa]

:
a.aaaa =  ( )

:
>xpres
Pressure: 0.000 bar ? 
>

TIME
 TIME 

.

TIME [HH MM SS]

:
> time 12 00 00 
Time : 12:00:00
>

,  TIME, 
, .

.
00:00:00.

SERI [BAUD][PARITY][DATA][STOP]

 SERI. 

SERI [BAUD][PARITY][DATA][STOP]
:

baud -  (300, 600, 1200, 2400, 4800, 
9600,19200 ). 
parity -  (n – ,  – ., - .)
data  (7  8) 
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stop  (1  2) 

.

s ,
.

:

>seri 9600 e 7 1 
Baud P D S : 9600 E 7 1 
>

:

>seri 4800 
Baud P D S : 4800 E 7 1 
>

SMODE

 SMODE 
  STOP, RUN, POLL  SEND. 

SMODE [xxxx]

:
- xxx = STOP, RUN, POLL  SEND 

:

>smode
Serial mode : STOP ? POLL
>

 13

STOP  SEND  ( )
RUN  S
POLL  SEND[addr]  RS485

.
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INTV

 RUN. 
 2 .

INTV [xxx yyy]

:
-  (0-255),  0 – 

.
-  ( , ).

:

>intv 1 min 
Interval : 1 min 
>

,
,

,
.

FILT [0.1…1]

 FILT [xxx]
.  – 1. 

: [( 
 * .) + (  * (1.0 - ))].

FILT [xxx]

:
- 0.1…1,  1.0 = , 0.1 = .16

:

>filt
Filter : 0.800 ? 
>
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?

?. ??  ?? ,
 POLL. 

:

>?
HMP155 1.00
Serial number : C1230001
Batch number : B2350090
Module number : C4840248
Sensor number : B4250001
Sensor model : Humicap 180 
Cal. date : YYYYMMDD 
Cal. info : NONE 
Time : 00:01:06
Serial mode : STOP
Baud P D S : 4800 E 7 1
Output interval: 2 S 
Serial delay : 0 
Address : 0
Pressure : 1.013 bar
Filter : 0.800
Ch0 output : 0 ... 1 V
Ch1 output : 0 ... 1 V
Ch0 error out : 0.00 V
Ch1 error out : 0.00 V
Ch0 RH lo : 0.00 %RH
Ch0 RH hi : 100.00 %RH
Ch1 T lo : -40.00 'C
Ch1 T hi : 60.00 'C
>     

HELP

 HELP .

:
>help
?
??
ACAL ch0/ch1 
ADDR 0...99 
AERR err1 err2
AMODE ch1 ch2 
ASEL quantity1 quantity2 low1 high1 low2 high2 
ATEST value1 value2 
CDATE 'cal.date' 
CLOSE
CRH
CT
CTA
CTEXT 'cal.info' 
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ERRS
FCRH
FILT value 
FORM 'format string' 
HELP
INTV 0...255 s/min/h
L
LI
OPEN addr 
OVERICE on/off 
PRES bar 
PUR on/off 
R
RESET
S
SDELAY 0...255 
SEND addr
SERI baud p d s 
SMODE stop/run/poll 
TIME hh:mm:ss 
UNIT m/n 
VERS
XHEAT on/off 
XPRES bar 
>

ERRS

 ERRS ,
.  14 

:
>errs
No errors 
>

VERS

 VERS 
.

:
>vers
HMP155 1.01 
>

RESET
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 RESET .

,
 SMODE. 

:

>reset

HMP155 1.00 
>

,

.
:

! AMODE, ASEL ATEST
.

AMODE

.

.

 AMODE 
.

 ADJ .

 AMODE.

:
3 = 0…1 V 
4 = 0…5 V 
5 = 0…10 V

:

>amode 3 3



Chapter 5    MaintenanceCh0 : 0 ... 1V
Ch1 : 0 ... 1V
>

AMODE  ACAL.

ASEL [CH1 CH2]

:
1 -  1; 
2 -  2; 

 ASEL. :
.

 ASEL .
.

, ,
.

.
, ,

 3  4. 
 ASEL [CH1 CH2] 

.

:

asel <cr> 
Ch1 T lo : -40.00 'C ? 
Ch1 T hi : 60.00 'C ? 
Ch0 RH lo : 0.00 %RH ? 
Ch0 RH hi : 100.00 %RH ? 

ATEST

.
 ATEST. 

.

ATEST [V] [V]

:
V-  1 ( )
V  2 ( )



42 M210912EN-A

User's Guide 

Ch0 error out :
Ch1 error out :
>

 1:

> atest 
2.412 6301 
1.943 5090

>

 2:

> atest 1.5 1.5 
1.500 3948 
1.500 3948

>

AERR
 AERR 

.

AERR [CH0ERR/CH1ERR]

:
CH0ERR = 
CH1ERR =

:
>aerr

10.000V ? 0 
1.000V ? 0

!
.

!
, , .

.

ADDR

 POLL ( .
 SMODE).  ADDR 

.
. ,

.
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ADDR [0…99]

:
0-99 –  (  – 0). 

:  - 2. 

>addr
Address : 0 ? 2 
>

OPEN

 OPEN ,
 RS-485,  POLL 

 STOP. 

OPEN [ADDR]

:
ADDR –  (0- 99) 

CLOSE

 CLOSE  POLL. 
.

:

>close

line closed

, .
.

 ( )

,
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.

( . .12).
.

.
 + 180°C 

.
,

, ,
.  6 

.

!  6 
.

 12
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0508-035 

 ( )

,
.
,

.
,

.
,

.

 ( . ), ,

.

 « » .
 ( .

 PUR). ,
.

 10 
.

.

PUR

 PUR 
,

.
,
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 1  720 . (12 ).

.

 PUR  Enter. 
 14400  (10 ). 

:

>pur    
Interval Purge : OFF ?
Interval : 720 min ?
Power-up Purge : OFF ?
Duration : 240 s ?
Settling : 240 s ?
Temperature : 180 'C ? 
>

! ,
.

!
 6 .

.

HUMICAP®180RC  
.

,
.

.

,
,

.
.

, ,
.
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!

, .

.
,

.

XHEAT
 XHEAT / .

:

>xheat on 
Extra heat : ON 
>xheat off 
Extra heat : OFF 
>

 XHEAT 
. .

:

 (
, ):

0 ... 100 %RH (  -  95 %RH) 
 0 ... 200 ºC (

 -  100 ºC)
  0 ... - 225 . (  -

30 )

 XHEAT* 

:

>xheat * 
Extra heat : OFF 
RH limit : 95 %RH
Temperature : 100 'C
Duration : 30 s
>

!  10 
.
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 5 

.

.

1. .
2.

. . . .13
3. .

 ( . . «
»).

.

!  HUMICAP®180  HUMICAP®180R .

:

1. . . . « ».
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2.

. . . .13
3. .

.
.

4.
.

5. .

0802-159 

 13

1 = 
2 =
3 =  HUMICAP®

4  Pt100 
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,

- : 0  (
 AERR). 

- : *** 

ERRS . ,
.

.
: 19200 N 8 1, 

ERRS .

.

 14. 

T MEAS error  HUMICAP®

T REF error
 VAISALA

TA MEAS error

TA REF error
 VAISALA

F MEAS error  HUMICAP®

F REF1 error
 VAISALA

F REF3 error
 VAISALA

Program flash 
checksum error  VAISALA
Parameter flash 
checksum error  VAISALA
INFOA checksum error

 VAISALA
SCOEFS checksum 
error  VAISALA

 Vaisala
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E-mail
Fax +358 9 8949 2790 

:

1.  «
».

2.  Vaisala 
.

. .

:
- ;
- ;
- ;
- , ;
- ,

;
3. .
4. , .2.

.
5.  Vaisala.

 Vaisala

, ,
.

. .

,
,

.
.



52 M210912EN-A

User's Guide 





54 M210912EN-A

User's Guide 

 6 

.
 1 .

,
.

, .

. .
 Vaisala

.

!
.

.

 ADJ 
. ,

 (
). .

,
.

,
 RH. 

!
.

.
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0801-076 

 14

1 = 
2 =  « »
3 =  ADJ 
4 =  « »
5 = 

 " "
.

! ,
 ADJ. 

.

!
1.01325 hPa. 
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,
.

:
,   11 % RH (LiCl)  75 % 

RH (NaCl). 
 30 RH. 

 30 °C. 

!

  0…100 %RH  1, 
  -40…+60°C  2. 

:

1.  ( ).
2.  (!) 

.
3. .

,  «-» , « »  «+»
. . .14

4.  ADJ 
. .

5. ,
 ( , LiCl: 11 % RH) 
.

!
 (  30 ).

6.  «-»  «+»  Aout
 ADJ. -

, .

!
.
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7.  ( ,
NaCl: 75 % RH  15) 

«-»  «+».  Aout.
 ADJ. 

.

! , ,
 ADJ. .

. ,
 8. 

8.
.

!
.

9.  "-"  «+» .
 ADJ. -

, .

! ,
,  ADJ. .

.
,  10. 

10. .

!
.

11.  "-"  «+» .
 ADJ. 

12.  - .

:

1.  ( ).
2.  (!) 
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.

3. .
,  «-» , « »  «+»

. . .14
4.

.
5.  ADJ 

. .

!
.

6.  «-»  «+»  Aout 
 ADJ. -

, .

7.  ADJ, 
.

8. .

!
.

9.  "-"  «+» .
 ADJ. -

, .
10.  ADJ. 

.

.
 ADJ. .

.
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:

 30% RH. 

:

1. . . . «
». .

2.  ( ).
3.  ADJ .
4. ,

 ( ,
LiCl: 11 % RH).

5.  CRH ENTER.

6.  (  30 ).
7. ENTER 

.
8. ,

ENTER.
>crh
RH : 16.6675 1. ref ?
RH : 16.4978 1. ref ?
RH : 16.3956 1. ref ? 11.25
Press any key when ready ... 
RH : 11.25 Ref2 ? 

9. .
 ( , NaCl: 75 % RH
 15). .

10.  (  30 ).
ENTER.

11.
ENTER.

RH : 75.45 Ref2 ?
RH : 75.57 Ref2 ?
RH : 75.55 Ref2 ?
RH : 75.59 Ref2 ? 75.5
OK

12. , ,
.

 ( ) .
13.  RESET.
14.

.
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!
.

:
 30 °C. 

:

1.  ADJ.
.  ( )

.

2.
.

3.  CT (  CTA 
) ENTER.

4. ENTER 
.

,
 ENTER.

: (  2 )

>ct
T : 18.6038 1. ref ?
T : 18.6068 1. ref ?
T : 18.6098 1. ref ? 19.0
Press any key when ready ... 
T : 49.5176 2. ref ? 50.0 
OK
>

5.
.

,  ENTER. 

6. , .
 ( )

.
7.  RESET.

.
 CRH  FCRH. 
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FCRH

:

>fcrh
RH : 25.19 Ref1 ? 11.3 
Press any key when ready ...
RH : 70.02 Ref2 ? 75.5 
OK
>

, .

:

- CRH FCRH – ;
- CT CTA – .

, ,
. . .

:

Crh 20.0 
OK

.  LI 
.

L
 L .

:

>l
Cp offset : 0.00000000E+00
Cp gain : 1.00000000E+00
T offset : 0.00000000E+00
T gain : 1.00000000E+00
Ta offset : 0.00000000E+00
Ta gain : 1.00000000E+00
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P gain : 1.00000000E+00
>

LI
 L 

.

:

>li
Cp offset : 0.00000000E+00 ? 
Cp gain : 1.00000000E+00 ? 
T offset : 0.00000000E+00 ? 
T gain : 1.00000000E+00 ? 
Ta offset : 0.00000000E+00 ? 
Ta gain : 1.00000000E+00 ? 
P offset : 0.00000000E+00 ?
P gain : 1.00000000E+00 ?
>

!  LI .
, .

CTEXT CDATE
.

 ADJ .

CTEXT

.

:

>ctext
Cal. info : Helsinki / FIN ? Finland
>

CDATE

. :
- - .
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:

>cdate 20080320 
>

,
:

- : 10 %  90 % .

 155 
.

!  ADJ 
.  155 .

!  ACAL 
 155 .

 ACAL 
. ENTER.    

ACAL [0/1]
:

Ch 0: 
>acal 0 
U1 ( V ) ? 1.001 
U2 ( V ) ? 9.011

Ch 1: 
>acal 1
U1 ( V ) ? 2.0988
U2 ( V ) ? 8.8997
>    

 MI 70

 MI 70
,
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 155. 

 MI 70. 

 ( ,
) .

,
,

.

 MI70. 

1.
(  Vaisala 221801). 

2.  MI70, .

: ,
 ADJ.

3. ,  ADJ 
,  MI70 

:

4. .

 155. 

5.
.
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 7 

.

0 ... 100 %RH 
 ( ,

)
 +15 … 25 °C (59 … 77 °F) ± 1 % RH (0 … 90 % RH). 

± 1.7 % RH (90 … 100 %RH) 
 -20 … +40 °C (-4 … 104 °F) ± (1.0 + 0.008 x ) % RH 
 -40 … +20 °C (-40 … 4 °F) ± (1.2 + 0.012 x ) % RH 
 +40 … +60 °C (104 … 140 °F)   ± (1.2 + 0.012 × ) % RH 
 -60 … +40 °C (-76 … 40 °F) ± (1.4 + 0.032 x ) % RH

(+20 °C) ± 0.6 % RH (0 … 40 % RH). 
± 1.0 % RH (40 … 97 % RH). 

 ± 2 

. .
).
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HUMICAP®180R 
HUMICAP®180RC /

 HUMICAP®180R(C) 
 20 °C 

63 % 20 .
90 % 60 .

 -80 ...  +60 °C (-112… +140 ºF)  

 -80 … +20 °C ± (0.226 - 0.0028 x ) °C 
 +20 ….60 °C ± (0.055 + 0.0057 x ) °C 

 ( )_
 IEC 751 1/3 

± (0.1 + 0.00167 x ) °C 
 RS 485 

 -80 … +20 °C ± (0.176 - 0.0028 x ) °C 
 +20 ….60 °C ± (0.07 + 0.0025 x ) °C, 

. .

0804-032 

 15  RS 485

 Pt 100 RTD 1/3 Class B IEC 751 
 (63%) 

 3 / .
63 % 20 
90 % 35 

 -80 ...  +60 °C (-112… +140 °F) 
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Temp. 10 20 30 40 50 60 70 80 90 100

 -80 ...  +60 °C (-112… +140 °F) 

EN61326-1 
,

 - 

 15 
-

/
Temperature (Td/f)

TDF ºC ºF

 (Td) TD ºC ºF
 X g/kg gr/lb

TW ºC ºF

.
 ± 2 %R  ± 0.2 °C. 

 °C

{0><}100{> <0}

-40 1.86 1.03 0.76 0.63 0.55 0.50 0.46 0.43 — —
-20 2.18 1.19 0.88 0.72 0.62 0.56 0.51 0.48 — —
0 2.51 1.37 1.00 0.81 0.70 0.63 0.57 0.53 0.50 0.48
20 2.87 1.56 1.13 0.92 0.79 0.70 0.64 0.59 0.55 0.53
40 3.24 1.76 1.27 1.03 0.88 0.78 0.71 0.65 0.61 0.58
60 3.60 1.96 1.42 1.14 0.97 0.86 0.78 0.72 0.67 0.64

/

(  1013 )

Temp. 10 20 30 40 50 60 70 80 90 100
-40 0.003 0.003 0.003 0.003 0.003 0.004 0.004 0.004 — —
-20 0.017 0.018 0.019 0.021 0.022 0.023 0.025 0.026 — —
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Temp. 10 20 30 40 50 60 70 80 90 100

0 0.08 0.09 0.09 0.10 0.10 0.11 0.11 0.12 0.13 0.13
20 0.31 0.33 0.35 0.37 0.39 0.41 0.43 0.45 0.47 0.49
40 0.97 1.03 1.10 1.17 1.24 1.31 1.38 1.46 1.54 1.62
60 2.68 2.91 3.16 3.43 3.72 4.04 4.38 4.75 5.15 5.58

-40 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 — —
-20 0.21 0.21 0.22 0.22 0.22 0.22 0.23 0.23 — —
0 0.27 0.28 0.28 0.29 0.29 0.29 0.30 0.30 0.31 0.31
20 0.45 0.45 0.45 0.44 0.44 0.44 0.43 0.43 0.42 0.42
40 0.84 0.77 0.72 0.67 0.64 0.61 0.58 0.56 0.54 0.52
60 1.45 1.20 1.03 0.91 0.83 0.76 0.71 0.67 0.63 0.60

.

0508-017 

 16
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: 0 ... 1 , 0 ... 5 , 0 ... 10 
 Pt100 4-

RS-485 
:

 0…5  12
 0…10 ,

 XHEAT

 16 .
(+15 VDC,  100 kOhm)) 

 0…1 <3 mA  
 0…10  + 0.5 A

RS-485 <4 mA  
. 110
. 150 mA  

 7 ... 28 VDC 

: 2 .
RS-485 3 .

 8-  M12 
( )

 3.5, 10  10 .
 PUR 

 AWG 26 
 2

 ( )  (AISI 
316L) 
USB 1,45

(  221040) 

MI70 
(

 221801) 

 IP66 
:

 86 .
 3,5 . 159 .
 30 . 1260 .
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 16 

HUMICAP180R HUMICAP180R
HUMICAP180 HUMICAP180

219452SP

221069

221072

 155 221321

 USB 221040
 MI70 221801

  8- 220496
 8- 220497
 8- 220498

: , 2 
,

221318

 15 .  15
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40
[1

.5
7]

 ( )

 155
279 [10.98]

266 [10.47]

20 [0.79] Ø12 [0.47]

86 [3.39]

24 [0.94]

 17

 ( )

0801-077 

 18
0801-078 
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,
.

 HMP155 
. ,

, ,

:

/

(1)
Pw - /

.

:

x 621.99 Pw

p - Pw
(2)



:

A C
Pw

T

:
C = 216.679 

:

h T  (1.01  0.00189 x)  2.5 x (4)

 Tpws
 4  (5-

8). : Hyland, R.,Wexler, A.:Formulations of the 
Thermodynamic Properties of the Saturated Phases of H2O from 
173.15 K to 473.15 K, Ashrae transactions 1983, Part 2A. pp 500-513. 

PWS 

3
T CiT

i
pws (5)

i 0

PWS 

Tpws (6)

:
Tpws = .
Ci =
C0 = 4.931358
C1 = -0.46094296 * 10-2
C2 = 0.13746454 * 10-4
C3 = -0.12743214 * 10-7
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:

:

:
bi =
b-1 = -0.58002206 * 104
b0 = 0.13914993 * 101

b1 = -0.48640239 * 10-1
b2 = 0.41764768 * 10-4

b3 = -0.14452093 * 10-7
b4 = 0.65459673 * 101

ai =
a-1 = -0.56745359* 104

a0 = 0.63925247* 101 a1
= -0.96778430* 10-2
a2 = 0.62215701* 10-6
a3 = 0.20747825* 10-8

a4 = -0.94840240* 10-12
a6 = 0.41635019* 101

:

P RH Pws w

100
(9)

:

ppmv 106 Pw
p Pw

(10)



:
Td =  (°C) 
Pw    =  (hPa)
Pws =  (hPa)
RH =  (%) 

=
=
=

3= .
h =  ( / )

=




