
 

 

          

 
 

©2012-19 International Journal of Information Technology and Electrical Engineering 

ITEE, 8 (3) pp. 60-66, JUN 2019                                                Int. j. inf. technol. electr. eng. 

60 

ITEE Journal 
Information Technology & Electrical Engineering 

 
 

ISSN: - 2306-708X 

 
 

Volume 8, Issue 3     
June 2019                                                                                                  

A Case Study of Optimal Voltage Levels for DC Home  
in Appliances point of View 

1Neikhrove Pfuno, 2Dr. Lini Mathew 

Department of Electrical Engineering, NITTTR, Chandigarh 

E-mail:  1neikhrove001@gmail.com, 2lenimathew@yahoo.com 

 

ABSTRACT 
 

Owing to the depletion of fossil fuels, increased energy demand from the grid, global warming etc. the concept of designing energy 

efficient home is being widely researched upon. Since the present load and renewable energy sources are mainly DC in nature, 

the alternative system called “DC Home” is becoming more prominent for remote areas where main grid is not easily accessible 

and also may be for future home. In this proposed system, a 1BHK building is considered to match with houses living in rural or 

remote areas and the optimal voltage level of DC system is defined so that the appliances and sources voltage level are matched 
to simplify the appliances driver and system designed.  

 
Keywords: DC home, AC-DC comparison, Energy consumption and Losses in AC system. 

  

 

1.  INTRODUCTION 
 

 DC distribution system is being used in ships, traction 

systems and communication system for a long time [1]; 

however, in recent times a DC system is being introduced into 

a home as the appliances end load with sources mostly 

becoming DC in nature [2]. Using DC distribution only, the 
unwanted losses can be eliminated while converting from DC 

to AC supply by an inverter and back to DC for the appliances. 

Also a DC powered home can eliminate the requirement of 

transformer/rectifier stages and standby losses in appliances. 

With no inductance effect, there are no reactive power losses in 

the DC distribution system, which improved the system 

efficiencies [3]. The optimal voltage level for DC home is an 

important parameter that affects efficiency and safety of the 

system. Various studies on possible voltage level for residence 

and commercial building has been performed in [4].  EPRI has 

set 380V DC as the standard voltage for Data centers, along 
with the Lawrence Berkeley National Laboratory [5]. However, 

for residential purpose where load demand is less, 380V DC 

may not be suitable for DC home powered by PV panel source 

and safety related issues.  Since most of home appliances work 

on 12V or 24V DC, Emerge Alliance developed a standard for 

24V for low power appliances [6]. Suitability of voltages level 

for DC home also depends on desired appliances ratings. For 

low voltage level, power appliances demand high current which 

result in huge losses on the line conductor whereas at high 

voltage level, switching spark and arc are dominant, brings 

corrosion effects and safety issues on appliances operation.  In 

this research work, performance of DC systems are analyzed 
and compared with that of the present AC system using a case 

study. Performance analysis are carried out based on power 

consumption, losses on the feeder, standby losses, rectifier 

losses and safety factors by home appliances. Optimum voltage 

levels for DC home are determined by comparing with various 

system voltage levels.  

In section II, home appliances are selected and classified 

into lighting and power loads. The ratings of appliances, loads 

for 1BHK building, appliances operating time and standby 

mode are estimated. For evaluation of losses and power 
consumption of voltage level are done for a year in Section III. 

Section IV compares the performance of different systems and 

the standard voltage is determined 

  

2. HOME APPLIANCES 

 
Consider a 1BHK building [7] which is more feasible 

for a small house in rural or remote area. For performance 

analysis of DC system in a building, it depends on home 

appliances load and the feeder length. Home appliances are 

chosen based on the loading requirement of a building in a 

remote area. Household appliances which are used in daily life 

for 1BHK building has been given in [8] with their ratings.  For 
a small household in remote area, lighting appliances and 

ceiling fans are commonly used in each room. Power appliances 

such as a small refrigerator and air conditioning are used for 

storing and preserving of items in hot areas whereas in cold 

places, they are not dominant in household. Electric oven and 

mixer grinder are mostly used as kitchen appliances due to 

cheap and affordable. Home electronics such as modem, TV 

and computer run on DC supply internally. Their ratings are 

considered to be the same since it can work both in DC and AC 

with/ without modification. The feeder length of cable in a 

house depends on power rating of appliances as well as the size 

of the building. The feeder length for household loads usually 
varies between 12 m and 80m [9]. In these studies, the average 

feeder length is assumed for the appliances whose power rating 

less than 200W, at 50 m (phase and neutral) and 20 m (phase 

and neutral) for rating greater than 200W. The numbers of 

electrical loads and appliances wattages both in AC and DC 

system are estimated as given in Table 1. 

 

In Table 2 shows the standby losses, rectifier losses and on-

time per day of the investigated appliances. The standby losses 

for different home appliances are considered based on [10] but 

which may also vary depending on different manufacturers. For 
AC system, there are always some losses associated while 

converting AC to DC rectification and also no-load losses in a 

small transformer though it is not performing the basic function 
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while in standby mode. But these losses can be eliminated if DC 

appliances are supplied from DC sources only and moreover, 

can simplify the internal power circuit of the appliances. 

 

Table 1: Selected appliances and Its Power Rating for 

AC and DC supply in W (Watts). 
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Bulb 6 40 5 240 30 

Tube-light 2 36 18 72 36 

Ceiling fan 2 67 24 134 48 

Modem 1 7.2 7.2 7.2 

TV 1 83 83 83 
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Computer 1 108 108 108 

Refrigera-

tor 

1 125 125 125 

AC 2 900 1800 1800 

Elec. Oven 1 800 800 800 

Mixer 1 350 266 350 266 

Total  3720.1 3304.

1 

 

Table 2. Power Rating of Various Loads 
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20  

1.5 2.116 1 23 

Refrigerato

r 

10 0.979 12 12 

AC 6 7.07 7 12 

Elec. Oven 2.8 6.283 1 23 

Mixer 00 00 0.5 12 

 

3. LOSSES AND CONSUMPTION 

CALCULATION 

 
In figure 1. shows a system of 230V AC distribution 

system with generation sources and AC-DC loads. The DC 

power source such as solar panel can be connected to AC 

distribution system through a DC to AC converter and 

converted it back to DC source for DC appliances. For solar 

panel and battery source, a DC to AC inverter is required. To 

utilize solar or battery energy involves two stages of energy 
conversion i.e DC-AC and AC-DC. For calculating the voltage 

drop and losses on the feeder of appliances, a single phase 

circuit is considered as in figure 2. 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

    

Figure 2. A Simple DC Circuit. 
 

By applying phasor diagram method, the input voltages 

equation in the circuit is calculated as    

𝑉1 =  𝑉2 + (𝑅 + 𝑗𝑋)𝐼𝑎𝑐 = 𝑉2 + 𝑍𝐼𝑎𝑐       (1) 

where, 𝑉1is the rms value of supply voltage of the house. 𝐼𝑎𝑐 is 

the AC supply current in the circuit and R is the resistance of 

the feeder cable,  𝑋 = 2𝜋𝑓𝐿 is the reactance of the feeder cable 

. where L and f are the inductance and frequency of the cable. 

If the load voltage 𝑉2is selected as reference phasor, the supply 
current can be expressed as  

𝐼𝑎𝑐 =  |𝐼𝑎𝑐|𝑐𝑜𝑠𝜑 − 𝑗|𝐼𝑎𝑐|𝑠𝑖𝑛𝜑    (2) 

where, 𝜑 is the phase angle between the voltage and  current of 

the load .  

The load voltage can be expressed as  

𝑉1 =  𝑉2 + (𝑅 + 𝑗𝑋)(|𝐼𝑎𝑐|𝑐𝑜𝑠𝜑 − 𝑗𝑋|𝐼𝑎𝑐|𝑠𝑖𝑛𝜑)    (3) 

𝑉1 =  𝑉2 + (𝑅|𝐼𝑎𝑐|𝑐𝑜𝑠𝜑 + 𝑋|𝐼𝑎𝑐|𝑠𝑖𝑛𝜑) + 𝑗(𝑅|𝐼𝑎𝑐|𝑠𝑖𝑛𝜑 −
𝑋|𝐼𝑎𝑐|𝑐𝑜𝑠𝜑)                     (4) 
Since active power is expressed as     

𝑃2 =  |𝑉2||𝐼𝑎𝑐|𝑐𝑜𝑠𝜑                    (5) 

Reactive power,    𝑄 =  |𝑉2||𝐼𝑎𝑐|𝑠𝑖𝑛𝜑     (6) 

Therefore,  𝑉1 = 𝑉2 +
𝑅𝑃2+𝑋𝑄2

|𝑉2|
+ 𝑗

𝑋𝑃2−𝑅𝑄2

|𝑉2|
                 (7) 

Since most of the investigated appliances are operating almost 

equal to unity power factor. The unity power factor is 

considered for all appliance loads in this study, therefore, the 

reactive power,  𝑄2 = 0, and the load voltage are calculated as 

 𝑉1 = 𝑉2 +
𝑅𝑃2+𝑋𝑄2

|𝑉2|
=  𝑉2 +  

𝑍𝑃2

|𝑉2|
                 (8) 

|𝑉1||𝑉2| = |𝑉2|2 + 𝑍𝑃2  

  |𝑉2|2 − |𝑉1||𝑉2| = +𝑍𝑃2  

  |𝑉2| =  
|𝑉1|

2
± √

|𝑉1|2

4
− |𝑍|𝑃2               (9) 

Voltage drop,    ∆𝑉 =  
𝑉1−𝑉2

𝑉1
 𝑋 100 %      (10) 

Current,      |𝐼𝑎𝑐| =  
𝑃2

|𝑉2|
             (11) 

The feeder losses on the cable can be calculated as  
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Figure 1.  AC System 
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        𝑃𝑙𝑜𝑠𝑠 = 𝑅|𝐼𝑎𝑐|2             (12) 

The feeder resistance of the cable can be calculated as   

𝑅 = 𝜌
𝑙

𝐴
                (13) 

where, ρ = 1.7 X 10-8 Ωm-1 is the resistivity for copper, 𝑙 is the  

feeder length and A is the area of the feeder cable. The 

inductance of the cable can be calculated by assuming that the 

phase and neutral wires in two parallel lines as in [14].    

 𝐿 = 0.05 + 0.2 𝑙𝑛
𝑑

𝑟
 [µ𝐻/𝑚]       (14) 

where, r is the radius of the cable and d is the distance between 

phase and neutral wire . From eq.14, the inductance varies with 

the distance between the two wires. Considering PVC pipes 

which are normally used in house wiring, the distance between 

the two wires (phase and neutral) inside the PVC pipe varies at 

different positions. The variation of inductance is considered 

for a PVC pipe with an inside inner and outer diameters are of 

13mm and 16mm respectively [14]. The value of resistance and 

inductance for different cross sectional areas of the wire has 

been presented in Table 3 [12]. 

 

Table 3. Inductance and Resistance in different 

Core Size. 

Core size, 

[mm2] 

Inductance, L  
[µ𝐻/𝑚] 

Resistance,   R  

[Ω/m] 

1.0 0.622 0.017 

1.5 0.576 0.011 

2.5 0.517 0.006 

4.0 0.459 0.004 

6.0 0.407 0.002 

10 0.335 0.0017 

13.3 0.291 0.0013 

 

The total energy consumption in a house for a complete year 

can be calculated by summing up the energy consumption of all 

appliances. The total amount of energy consumption in a year 

by an appliance can be calculated as 

𝐸𝑛𝑒𝑟𝑔𝑦 𝐶𝑜𝑛𝑠𝑢𝑚𝑝. = 𝑂𝑛 𝑒𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝 +
𝑆𝑡𝑎𝑛𝑑𝑏𝑦 𝐸𝑛𝑒𝑟𝑔𝑦 𝐶𝑜𝑛𝑠𝑢𝑚𝑝.                (15) 

 

 where 𝑂𝑛 𝑒𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝. =

 
𝑂𝑛 𝑝𝑜𝑤𝑒𝑟 𝑋 𝑂𝑛 𝑡𝑖𝑚𝑒/ 𝑑𝑎𝑦 𝑋 365 𝑑𝑎𝑦

1000
 𝑘𝑊ℎ𝑟

𝑌𝑟⁄                   (16) 

 

𝑆𝑡𝑎𝑛𝑑𝑏𝑦 𝑒𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝.   =
𝑆𝑡𝑎𝑛𝑑𝑏𝑦 𝑃𝑜𝑤𝑒𝑟 𝑋 𝑆𝑡𝑎𝑛𝑑𝑏𝑦 𝑡𝑖𝑚𝑒 / 𝑑𝑎𝑦 𝑋 365 𝑑𝑎𝑦

1000
𝑘𝑊ℎ/𝑦𝑟      (17) 

 

The losses on the rectifiers depend on the forward 

voltage drop, VF and load current which has also been 

considered in AC system. The forward voltage drop for diode 

1N4007 is 0.8 to 1.1 V. For calculation, VF = 0.9 V is 

accounted for losses in the diode. Assuming zero switching 

losses, the Losses in a diode are computed as, 

 𝑃𝑑𝑖𝑜𝑑𝑒_𝑙𝑜𝑠𝑠 = 𝑉𝐹𝐼𝑟𝑚𝑠     (18) 

Full wave bridge rectifier having four diodes in which two 

diodes are always in forward bias and two are in reverse biased. 

The rectifier loss of diodes can be calculated by, 

𝑃𝑟𝑒𝑐𝑡𝑖𝑓𝑖𝑒𝑟𝑙𝑜𝑠𝑠
= 2𝑉𝐹𝐼𝑟𝑚𝑠     (19)

 

Table 4. The Voltage Drops and Energy Losses across the Cable for  230V AC System 

L
o

ad
s 

 

Items 

P
o

w
er

 (
W

) 

W
ir

e 
ar

ea
 

m
m

2
 

Im
p

ed
an

ce
 

(O
h

m
) 

V
o

lt
ag

e 
d

ro
p
 

(V
o

lt
) 

F
ee

d
er

 L
o

ss
 

(k
W

h
/y

r)
 

R
ec

ti
fi

er
 L

o
ss

  

(k
W

h
/y

r)
 

T
o

ta
l 

L
o

ss
 

(k
W

/y
r)

 

S
ta

n
d

b
y
 l

o
ss

 

(W
at

t 
/y

r)
 

T
o

ta
l 

E
n
er

g
y
 

(O
n

 +
 s

ta
n

d
b

y
) 

(k
W

h
/y

r)
 

L
ig

h
ti

n
g
 

Bulb 40 1.5 0.566 0.04 0.42 0 0.42 0 1051.2 

Tubelight 36 1.5 0.566 0.03 0.1 0 0.1 0 315.36 

Ceiling. Fan 67 1.5 0.566 0.07 0.208 0 0.208 0 293.46 

MODEM 7.2 2.5 0.226 0.003 0.0004 0 0.001 7.66 15.54 

TV 83 2.5 0.226 0.03 0.074 3.12 3.194 13.6 225.71 

Mixer 350 2.5 0.226 0.149 0.095 0 0.095 0 63.875 

Total   4.017   
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w
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PC 108 2.5 0.226 0.04 0.017 0.772 0.789 12.5 52.33 

Fridge 125 2.5 0.226 0.05 0.2628 4.28 0.263 43.8 591.3 

AC 900 2.5 0.226 0.385 17.37 36.12 53.47 74.4 4599 

Elec.Oven 800 2.5 0.226 0.342 0.992 2.3 3.292 23.5 315.5 

Total 19.53 46.59 66.03 175 7533.9 
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Therefore in an AC system, total energy losses can be 

calculated as the sum of the feeder cable losses and rectifier 

losses for the appliances having internal rectifiers. 

 

𝐸𝑛𝑒𝑟𝑔𝑦 𝑙𝑜𝑠𝑠𝑒𝑠 =
(𝐹𝑒𝑒𝑑𝑒𝑟 𝑙𝑜𝑠𝑠𝑒𝑠+𝑟𝑒𝑐𝑡𝑖𝑓𝑖𝑒𝑟 𝑙𝑜𝑠𝑠𝑒𝑠)𝑋 𝑂𝑛 𝑡𝑖𝑚𝑒 𝑋 365 𝑑𝑎𝑦

1000
 𝑘𝑊ℎ𝑟

𝑦𝑟⁄                           

      (20)  

here the feeder losses are computed using Eq.12 and rectifier 

losses by Eq.19. The voltage drop, total power losses, standby 

losses and total energy consumption for the distribution system 

have been calculated and analyzed as discussed in Table 4. 

Here, the rectifier losses for the home appliances have also been 

considered. 

 

 
 

Figure 3. Loss Components of 230V System 

 

In AC system, the total energy losses are classified 

into three parts: losses due to standby mode, feeder losses on 

the line and losses due to the rectification from AC to DC.  By 
observing the calculation of losses in table 4 for all appliances, 

the resistive losses are 19.53 kWh per year, rectification losses 

is 46.59 kWh and standby losses of 175 kWh. The losses 

component of the AC system in Figure. 3, for standby losses, 

rectifier losses and feeder losses are at 73%, 19% and 8% 

respectively.  

4.  DISTRIBUTION SYSTEM FOR DC HOME 

 
Mostly appliances used at home operate internally on 

DC supply where an AC of 230V, 50Hz is converted into a low 

DC supply. In this research work, the scheme of the proposed 

DC system is as presented in Figure 4. The AC supply is 

converted into DC system before being fed to the DC bus. The 
solar panel and battery source are connected to the DC bus 

through a simple and low cost solar charge It has been 

considered that appliances can be connected directly to DC bus 

with or without converters. The different levels of DC voltage 

have been evaluated and compared with AC system. Due to the 

absent of inductance effect in DC system the voltage drop can 

be calculated by using a simple circuit as shown in Figure.5. 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Figure 4: The Proposed Of DC Distribution System 

 
 

 

 

 

 

 

 

 
 

 

Figure 5. A Simple DC Circuit. 

 
By applying the voltage equation, V2 can be calculated as,   

 𝑉2 = 𝑉𝑑𝑐 − 𝐼𝑑𝑐𝑅     (21) 

 𝑉2
2 = 𝑉𝑑𝑐𝑉2 − 𝑉2𝐼𝑑𝑐𝑅 

 𝑉2
2 = 𝑉𝑑𝑐𝑉2 − 𝑃𝑅 

 (𝑉2 −
𝑉𝑑𝑐

2
)

2

=
𝑉𝑑𝑐

2

4
− 𝑃𝑅  

𝑉2 =
𝑉𝑑𝑐

2
± √𝑉𝑑𝑐

2

4
− 𝑃𝑅             (22) 

 Voltage drop =  
𝑉1−𝑉2

𝑉1
 𝑋 100 %      (23) 

Here R is the resistance on the feeder line whereas P is the load 

power. 

Therefore, for DC system the energy loss can be 

calculated using Eq.25. The rectifier’s losses are set to zero 

since no converter is required. The energy consumption for on-

time is evaluated similar as in AC system. In DC system, the 

standby losses is considered to be negligible and the rectifier 

loss are also neglected if appliances are directly connected to 

DC bus. The voltage drop across the feeder’s line depends on 

the cross sectional area, length of the feeder cable and the power 

rating of the appliances. The power losses on the feeder can be 
minimized by increasing the cross section of the cable, since the 

resistance of a cable is inversely proportional to the cross-

sectional area of the wire. For appliances loads in DC system 

below 100W, 1.5mm2 cable is used, below 200W, 2.5mm2 and 

above 200W, 4mm2 cable is used to match with the power 

losses on the feeder. 

 

 

V2 Load 
V1 

ISC R Wire 

+ 

_ 

Loads DC 
Solar 

Pane

l 

AC-

DC 

Battery 

Solar 

charge 

contro
ller 

DC-DC 

DC-DC 

DC-DC 

DC-DC 

DC 

DC 

AC 

supply 

DC 

Bus 



 

 

          

 
 

©2012-19 International Journal of Information Technology and Electrical Engineering 

ITEE, 8 (3) pp. 60-66, JUN 2019                                                Int. j. inf. technol. electr. eng. 

64 

ITEE Journal 
Information Technology & Electrical Engineering 

 
 

ISSN: - 2306-708X 

 
 

Volume 8, Issue 3     
June 2019                                                                                                  

 

Table 5.  Losses and Voltage Drops and Total Energy Consumption for  DC system 
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Bulb 5 2 2.36 0.5 0.644 0.12 0.12 0.02 0.026 131.4 

Tube-light 18 7.66 9.19 1.8 2.48 0.44 0.58 0.07 0.087 105.1 

C. Fan 24 10.54 9.89 2.4 2.326 0.59 0.62 0.09 0.1 131.4 

MODEM 7.2 0.68 0.052 0.17 0.013 0.04 0.01 0.01 0.005 7.88 

TV 83 8.57 16.53 1.99 4.1 0.49 1.03 0.07 0.163 212.1 

Mixer 266 19.5 5.48 4.09 1.87 0.99 0.47 0.16 0.078 48.54 

Total 43.5  11.43  2.82  0.459 635 

P
o

w
er

 

PC 108 11.56 20.05 2.64 5.02 0.64 0.25 0.10 0.04 39.74 

Fridge 125 13.67 64.36 3.04 16.07 0.74 4.03 0.12 0.643 547.5 

AC 900 - 2443 15.76 610.7 3.43 152 0.53 24.42 4599 

Elec.Oven 800 - 137.6 13.67 34.46 3.04 8.61 0.47 1.37 292 

Total 2708.5  677.6  169.5  27.12 6114.6 

The sizes of the cables are being maintained constant 

for comparison of different voltage level systems. The feeder 

losses in 12V DC system are very high in power appliances due 

to demand of high current. The voltage drop for Air conditioner 

(AC) and Electric Oven are practically not feasible at this 

voltage level for the recommended feeder length. For 24V DC 

system with the same size of the conductors, the power losses 

has improved a lot but still higher than 230V AC system. For 
48V DC system, the voltage drop for this voltage level decrease 

due to lower current demand as compared to 24V DC system 

and the feeder losses are also improved. In 120V DC system, the 

voltage drop is comparable to AC system and power losses on 

the feeder are less than 230V AC system. Table 5. shows the 

losses on the feeder line, voltage drop and energy consumption 

for different voltage levels in DC distribution system. 

 

5. RESULT 

 
The summary of the power consumption of both AC 

and DC systems is as shown in Figure 6. The power 

consumption of 230V AC is higher than DC system, since AC 
appliances are being replaced by efficient DC appliances and 

also standby losses have been eliminated. 

 
 

The total feeder losses of AC system and different 

voltage levels for DC systems have been determined as in 
Figure 7. The feeder loss is high for 12V and 24V DC system 

due to high current in power appliances whereas 48V and 120V 

system have low losses. However, for 48V and 120V DC 
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Figure 6.  Power Consumption in AC and DC System 
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system, the conventional AC switchgears have to redesign for 

switching surge and safety issues.  But considering only the 

lighting appliances which is more feasible with 1 BHK 

buildings load, the 24V DC system would be more economical 

since the feeder loss of DC system are not much different from 

230V AC system as shown in Figure 8.  

 
 

Figure 7.  Feeder Loss with Power Load Per Year 

 
 

Figure 8.  Feeder Loss without Power Load Per Year 

 

CONCLUSION 
 

Energy consumption and losses for a 1BHK building have 

been evaluated for comparison of 230V AC system with low 

voltage DC distribution system of varying voltages viz. 12V, 

24V 48V and 120V. The energy consumption in DC system is 

lower than the AC system by using efficient appliances. The 

losses on the feeders are high in the case of 12V DC systems 
and least in 120V DC with power loads. Neglecting the power 

loads from the system, the losses in 24V DC voltage has found 

to be comparable with 230V AC system. Choosing the 24V DC 

as the standard voltage level of a DC home, the conventional 

AC power plugs, switches, and sockets can be used for it’s low 

arcs and sparks which also result easy in transition from AC 

home to DC home. It does not require the costly DC to AC 

inverter for connection to the solar energy. The standby 

consumption is eliminated as it does not need any transformer; 

and it is also safe to use for low DC voltage. 

   

REFERENCES 
 

[1]. Status of DC distribution system in industry, 

http://www.leonardoenergy.org/drupal/book/export/ht

ml/2239. 

[2]. Arafat, Yasir and Mohammed Amin, “Feasibility study 

of voltage DC house and compatibility home appliances 

design,” 2011. 

[3]. Miguel A. Rodriguez-Otero and Efrain O’ Neill-

Carrillo, “Efficient home appliances for a Future DC 

residence,” IEEE energy 2030, USA, 2008. 

[4]. Nilsson, D.; Sannino, A; “Efficiency analysis of low and 

medium voltage DC distribution systems,” Power 
Engineering Society General Meeting, 2004, IEEE, vol. 

2,pp1-2315-2321,June 2004. 

[5]. hppt://www.powerpulse.net/story.php?storyJD=21530. 

[6]. hppt://www.emergealliance.org/Standard/Overview.asp 

[7]. http://hotrodhal.com/walldecal/1-bhk-floor-plan-

pune.php 

[8]. http://www.electrical-

installation.org/enwiki/Residential electrical 

installation-Circuits. 

[9]. Giovanna Postiglione, “DC Distribution System for 

Home and Office”, Master Thesis at Dept. of Electric 
Power Engineering, Chalmers University of 

Technology, Oct. 2017. 

[10]. P.Ajay-D-Vimal Raj, M.Sudhakaran,P.Philomen-D-

Anand Raj, “ Estimation of standby power Consumption 

for Typical Appliances,” Journal of Engineering 

Science and Technology Review, 2009. 

[11]. hppt://www.ecn.nl/docs/library/report/1997/c97058.pdf

. 

[12]. Yasir Arafat, Mohammad Amin, “Feasibility study of 

low voltage DC house and compatible home appliance 

design” , Master Of Science Thesis, Chalmers 
University Of Technology, Sweden, 2011. 

[13]. AJ Bredekamp, E-A Uken and L. Borrill, “standby 

Power Consumption of Domestic Appliances in South 

Africa” Domestic use of Energy Conference 2006, Cape 

Town. 

[14]    M. Amin, Y. Arfat, S. Lunberg, and S. Mangold, “ Low 

Voltage DC Distribution System Compared with 230V 

AC” IEEE Electrical Power and Energy Conference, 

2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

0

500

1000

1500

2000

2500

3000

230V AC 12V DC 24V DC 48V DC 120V DC

Feeder loss

0

5

10

15

20

25

30

35

40

45

50

230V AC 12V DC 24V DC 48V DC 120V DC

Feeder loss

F
e
e
d

e
r 

lo
ss

 (
k

W
h

/Y
r
) 

F
e
e
d

e
r 

L
o
ss

 (
k

W
h

/Y
r
) 

http://www.electrical-installation.org/enwiki/Residential%20electrical%20installation-Circuits
http://www.electrical-installation.org/enwiki/Residential%20electrical%20installation-Circuits
http://www.electrical-installation.org/enwiki/Residential%20electrical%20installation-Circuits


 

 

          

 
 

©2012-19 International Journal of Information Technology and Electrical Engineering 

ITEE, 8 (3) pp. 60-66, JUN 2019                                                Int. j. inf. technol. electr. eng. 

66 

ITEE Journal 
Information Technology & Electrical Engineering 

 
 

ISSN: - 2306-708X 

 
 

Volume 8, Issue 3     
June 2019                                                                                                  

AUTHOR PROFILES 

 

Dr. Lini Mathew received the degree in Electrical  Engineering 

from Kerala University and M.E in Electrical Engineering from 

Punjab University and Ph.D (Electrical Engineering) in Panjab. 

She is a Associate Professor in Dept. of Electrical Engg. at 

NITTTR, Chandigarh.  

 

Neikhrove Pfuno received the degree in Electrical and 

Electronics Engineering from Salem Engineering college under 

Anna University in 2006. He is a research student of M.E, 

NITTTR, Chandigarh in 2018. Currently, he is a Lecturer at 

Khelhoshe Polytechnic Atoizu, Nagaland.  

 


