
BY:- JITENDRA KUMAR. Date:-12-05-2020 
Mechanical 2nd year (4th Sem) 
Subject:- Metrology 
                           UNIT- 5 
1.TOPIC:- UNIT – V-MEASUREMENT OF POWER, FLOW AND TEMPERATURE 
direct methods of measurement of force: 
Force is very basic engineering parameter the measurement of which can be  
done in many ways as follows: 
(i) Direct Methods: Involves a direct comparison with a known gravitational force  
on a standard mass, say by a balance.  
(ii) Indirect Methods: Involves the measurement of effect of force on a body, such as 
acceleration of a body of known ma subjected to force.  
(i) Direct Methods 
(a) Use of Analytical Balance  
Analytical balance consists of an arm that rotates about a pivot. Two forces  
W1 W2 (or) weights are added at the two ends as shown in figure.  
Let W1 be the know force and W2 be the unknown. Let ‗G‘ be the gravity  
center of the arm and WG be its weight. When W1 = W2, the arm is unbalanced. This  
unbalance is indicated by angle the pointer making with the vertical.  
For equilibrium, the requirement is  
WG.XG = W1 W1 – W2 W2 
(b) Use of Pendulum Scale  
This uses the Principle of multiple leverage. The input, a direct force or a force  
Proportional to weight is transmitted from a suitable agency and applied to the lord  
rod. As the load is applied, the sectors rotate about A (Figure) moving the counter  
weights outward. This movement increases the counterweight effective moment until  
the load and balance moments are equalized. Motion of the equalizer bar is  
converted to indicator movement by a rack and pinion.indirect methods of measurement of force 
: 
(a) Use of Acceleration 
A force will make a body accelerate. By measuring the acceleration, the force  
may be determined, from the equation F=ma, when m – mass of the body used. To  
measure acceleration, accelerometers are used.  
(b) Use of Elastic Loaded Members  
This uses the principle of finding strain produced in a body to measure the  
force applied. For measuring displacement, strain gauges are mounted as shown in  
figure. The body is subjected to a force and the gauges measure the strain so 
produced.From basic mechanics of materials, force F produces a displacement  



















. 
 


