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 What’s The Difference Between 
Watts And Volt-Amperes? 

  Date Posted: May 02, 2012 11:19 AM   Author: Gary Raposa   Inshare 
 
Both watts (W) and volt-amperes (VA) are units of measurement for electrical 
power. Watts refer to “real power,” while volt-amperes refer to “apparent power.” 
Usually, electronic products show one or both of these values to provide informa-
tion about how much energy they will consume or how much current they will draw. 
Each of these values can be used for various purposes. 
  
What Are Watts? 
The real power in watts is the power that performs work or generates heat. Power 
in watts is the rate at which energy is consumed (or generated). One watt is one 
joule (energy) per second (1 W = 1 J/s). You pay your utility company for watts ex-
pressed as energy, which is power consumed for a time period, typically shown by 
your utility company in kilowatt-hours. For example, a 100-W light bulb left on for 10 
hours consumes 1 kW-hour of energy (100 W x 10 hours = 1000 W-hours = 1 kW-
hour). 
 
How Are Watts Calculated? 
Real power for dc circuits is simply the voltage (Vdc) times the current (Idc): 

W = Vdc x Idc        (1) 
 

The concept for calculating the real power for ac circuits is straightforward, though 
performing the calculation is much more difficult. To get the power in watts, you 
need to know the instantaneous voltage with time, v(t), and the instantaneous cur-
rent with time, i(t). When you multiply these together, you get the instantaneous 
power with time, p(t).   
Since this instantaneous power is changing over time, we need to get an average 
value, so we integrate the power over a period of time and divide by the time period 
to get the average. That gives us the watts dissipated by the device in a circuit with 
voltage v(t) across it and current i(t) through it for the period of time evaluated. As-
suming that the voltage and current are both periodic waveforms of period T, the 
strict mathematical way to express the power calculation for a periodic waveform of 
period T is: 
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 So while this may be easy to visual-
ize, it is not easy to calculate. Even 
the measurement of real power in 
watts for ac circuits requires special-
ized equipment (a wattmeter) be-
cause the voltage and current wave-
forms must be measured over a pre-
cise period of time, the measure-
ments must be simultaneous, and 
the average must be calculated over 
the measurement time period. A 
standard multimeter can’t make this 
type of power measurement. 
 
What Are Watts Used For? 
These ratings are useful if you have 
to get rid of the heat generated by 
the device consuming the watts or if 
you want to know how much you will 
pay your utility company to use your 
device since you pay for kilowatt-
hours (power used for a period of 
time). To combine the real power of 
multiple dc or ac devices, you can 
just add up the individual power rat-
ings in watts of each device to get 
the total power (watts add linearly). 
 
What Are Volt-Amperes? 
The apparent power in VA is used to 
simplify power ratings, making it 
easier to calculate current draw. 
Since VA = RMS volts x RMS amps, 
you can divide the VA rating by your 
RMS voltage to get the RMS current 
the device will draw. Knowing the 
RMS current helps you properly size 
wires and circuit breakers or fuses 
that supply current to your device. 
 
How Are Volt-Amperes Calcu-
lated? 
The apparent power for dc circuits is 
simply the voltage (Vdc) times the 
current (Idc): 

VA = Vdc x Idc          (3) 
The apparent power for dc circuits is 
the same as real power for dc cir-
cuits (for dc, VA = W).  
For ac circuits, VA are the product of 
the RMS voltage (VRMS) times the 
RMS current (IRMS): 
VA = VRMS x IRMS                (4) 
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   A NOTE  FROM THE EDITOR :   

 ENNES WORKSHOP  WAS AGAIN A 

GREAT SUCCESS THANKS TO SBE NA-

TIONAL AND ……..YOU ! 

WHAT A CHAPTER 38 !!! ALL WE ARE 

PROUD OF OURSELVES. GOOD JOB ! 

EL PASO,TX  CHAPTER 38 MEETING MINUTE 

DATE   5/08/2012 LOCATION: COMO’S Restaurant 

 
MEETING CALLED TO ORDER: 12:30 PM, BY ANTONIO CASTRO, 

THERE WERE  7  MEMBERS. 

 

REPORT OF THE SECRETARY: MINUTES ACCEPTED  BY DAVID 

HALPERING, 2nd BY NORBERT MILES. 

  

REPORT OF THE TREASURER: CURRENT BALANCE OF $ 6744.23,    

 ACCEPTED BY NORBERT MILES, 2nd BY OWEN SMITH. 

 

REPORT OF THE CERTIFICATION COMMITTEE: NONE 

 

REPORT OF THE MEMBERSHIP COMMITTEE: NONE 

 

REPORT OF THE FREQUENCY COORDINATOR COMMITTEE:    
NO REPORT 

 

REPORT OF THE SCHOLARSHIP COMMITTEE:    NONE 

  

REPORT OF THE WEB SITE COMMITTEE  1111 HITS.  (40 MORE FROM 

LAST MONTH) 

  

REPORT OF THE EAS CHAIRMAN : NO REPORT 

 

REPORT OF THE PROGRAM COMMITTEE:  TIELINE TECHNOLOGY FO 

JUNE .  

 

UNFINISHED BUSINESS:  CAP COMPLAINT FOR JUNE 

 

NEW BUSINESS OR ANY ITEMS FOR THE CHAPTER INTERES: NON 

TECHNICAL SEMINARS FOR PRODUCTION/EDITING. WILL INVESTI-

GATE. 
 

NEXT  MEETING  DATE AND LOCATION:  JUN 12, 2012  GRAND CHINA 

BUFFET WEST SIDE AT NOON.  TIELINE  WILL  HOST. 

   

MEETING ADJOURNED: AT 12:50 PM 
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  MAY ! What a presentation…….it 
was just the ENNES WORKSHOP, 
well, it doesn’t count as a monthly 
chapter presentation, but it was 
the biggest event of the year. 
 

Now  for JUNE, we are going to 

have JOHN LACKNESS, pres-

ently  representing: 

 

 

 

We have had chasing John for 

about two years, and after 

twisting his arm, he accepted 

our invitation to host 

 Presentation will take place at 

the Grand China Buffet (west 

side) on Tuesday the 12th of 

June at noon. Short meeting, 

good food, good presentation: 

what else do you need. 

BE   THERE    !!!!! 
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    You can calculate the apparent power in volt-amperes for ac circuits by multiplying the measured RMS 
voltage times the measured RMS current. A standard multimeter usually can make both of these RMS 
measurements. 
What Are Volt-Amperes Used For? 
Volt-amperes provide insight into the amount of current drawn by a product or circuit, assuming you know 
the voltage. For example, the standard residential voltage in the United States is 120 VRMS. If a product is 
rated for 300 VA (the rating implies this is the maximum VA the product will draw) and is powered from a 
120-VRMS ac line voltage, you can calculate the expected maximum current as 300 VA/120 VRMS = 2.5 
ARMS maximum (see the figure). Thus, you would want to ensure that the wires and associated circuitry 
supplying this product accommodate at least 2.5 ARMS. 

 
Electronic products typically list information such as their ac power ratings, ac line voltage, frequency, and maxi-

mum VA ratings. 
To combine the apparent power of multiple dc devices, volt-amperes add linearly. However, to combine 
the apparent power (or current) of multiple ac devices, there is no straightforward way to get an exact to-
tal because the currents for each device are not necessarily in phase with each other, so they don’t add 
linearly. But if you do simply add the individual VA ratings (or currents) together, the total will be a conser-
vative estimate to use since the actual total will always be less than or equal to this value. 
Another term that is useful in this discussion is power factor (PF). The power factor is defined as the ratio 
of W to VA: 

Power factor = PF = W/VA           (5) 
Power factor is always a number between zero and one because the watts drawn by a device are always 
less than or equal to the volt-amperes. Note that it is possible for a circuit to have a large voltage across it 
and to draw substantial current, but consume no energy (dissipate zero watts).  
While this seems counterintuitive, it is true if the circuit is purely reactive (a pure capacitor or pure induc-
tor). The circuit will do no work and produce no heat, so it is drawing (and dissipating) zero watts. Yet it 
can draw substantial current, resulting in substantial VA.  
In this case, the power factor is zero. This is possible because the phase relationship between the volt-
age and current waveforms is such that the circuit is alternately absorbing real power and giving that real 
power back, so the net real power consumption is zero. 
Summary 
W and VA are both units of measurement for power, but that’s where the similarity ends. Watts do work 
or generate heat, while volt-amperes simply provide you with information you need to size wires, fuses, or 
circuit breakers. Watts add linearly, while volt-amperes doe not. And to measure W, you need a special 
wattmeter. You can calculate VA by using a standard multimeter to measure VRMS and IRMS and finding 
the product (see the table). 
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