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OBJECTIVE 
 
To determine the reliability and accuracy of various instruments for determining the amount of 
water vapour in the atmosphere. 
 
APPARATUS 
 

1. Assmann psychrometer, standard equipment. 
2. Mason hygrometer 
3. Wet and dry Thermojunctions 
4. Thermohygrograph 
5. Sling psychrometer 
6. De-point apparatus 
7. Desk Fan 
8. Galvanometer for use with (3) and (6). 
9. Thermohygrometer 
 

THEORY 
 

1. Regnault’s method of determining the relative humidity and dew-point from readings of dry 
and wet bulb thermometers involves the determination of the vapour pressure from an 
equation, such as: 

 
Ps = Pss-A*b*(t-t1) 
 

where Ps = vapour pressure under conditions of observation 
  Pss = saturation vapour pressure at the temperature of the wet bulb 
  b = barometric pressure 
  t = dry bulb temperature 
  t1 = wet bulb temperature 
  A = Psychrometric constant 
 

The numerical value of A depends on the speed of air past the wet bulb, the value of the 
latent heat evaporation and the scale used for the measurement temperature. 

 
This relationship forms the basis for the Psychrometric tables and charts from which 
moisture content, percentage saturation etc can be obtained. 
 

2. Assmann showed that for accurate determination of humidity from dry bulb and wet 
bulb temperatures one had to maintain an air current over the wet bulb in excess of about 
2m/s since the depression of the wet bulb does not vary at speeds of 2m/s to 30m/s. He 
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designed a psychrometer in which provision was made for drawing air over the wet and 
dry bulbs of the thermometers at a rate exceeding 2m/s and he also drew up suitable 
tables. 

 
3. In the USA a “Sling psychrometer” is used as a standard instrument for determining the 

temperature and humidity of the air. The tables prepared by the Smithsonian Institution 
for use with these instruments agree very closely with those compiled by Assmann for 
the Assmann Psychrometer. 

 
4. Such tables do not apply to determinations of humidity for readings of thermometers 

exposed in the open air in louvred screens of the Stevenson type. Hygrometric tables 
including those published by IHVE are available for such readings but they are not 
suitable for use with thermometers exposed indoors in factories or other buildings unless 
precautions are taken to ventilate the thermometers by fans or otherwise. 

 
5. Some thoughts should be given to the correct choice of IHVE Guide table to be used for 

aspirated and non-aspirated wet bulb temperatures. 
 

 
 

 
PROCEDURE 
 

1. Check that all wet bulb reservoirs are filled with distilled water. 
2. Measure the dry and wet bulb temperatures with the Assmann psychrometer after following 

carefully the instructions given in the operation of the instrument. Read the thermometers to 
the nearest 0.1 degree. 

3. Measure the dry and wet bulb temperatures with instruments (2) and (3) under two 
conditions viz: 

a) in calm air 
b) Ventilated with the desk fan. 

4. Measure the dry bulb temperature and the relative humidity with the thermohyrograph in 
calm air when ventilated with desk fan. 

5. Measure the dry and wet bulb temperatures with sling psychrometer. 
6. Measure the dewpoint with the apparatus supplied. Proceed as follows:- 

a) Fill rear chamber with ether to a level covering the thermojuction attached to the 
mirrior. 

b) Draw a sample of air into the front chamber and seal off. 
c) Evaporate the ether slowly and note the temperature at which dew begins to form on 

the mirror (t1) 
d) Allow the temperature of the air to rise and note the temperature at which dew 

disappears (t2) 
e) Take the mean of t1 and t2 as the true dewpoints. 
f) Compare with dew point determined from psychrometric tables using the headings 

from Assman. If error is large continue taking reading until reasonable agreement is 
obtained. 

 
 

RESULTS 
 
Interpolating from Section C1 of the IHVE Guide tabulated results under the following headings: 

H N D-B S c-B E n g ( H o n o u r s ) : B u i l d i n g  S e r v i c e s  E n g i n e e r i n g   2 



C o m m u n i c a t i o n,  E x p e r i m e n t a t i o n  &  A p p l i c a t i o n s   1 
• • L a b o r a t o r y  H a n d b o o k  

Dry bulb temperature, wet bulb temperature, percentage saturation, relative humidity, moisture 
content, dew-point; noting whether sling or screen wet bulb was used to obtain remaining values. 
 
Instrument DB (OC) WB (OC) µ (%sat) φ (%RH) Moisture Content 

(kg/kg) 
Dew-point 
(OC) 

       
       
       
       
       
       
 
Note: All results must be in SI units 
 
DISCUSSION 
 
Referring to the theory discuss the results obtained with special reference to the reliability and 
accuracy of the measurements made taking the percentage sat., relative humidity, moisture content 
and dewpoint derived from the Assmann psychrometer readings. 
 
Discuss the significance of the sling and screen wet bulb readings in relation to the accuracy of 
reading obtained from the tables. 
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220C Dry Bulb 

 


