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Abstract

The initial problems of fishermen still use their semi-modern catches and still use ice cubes as a cooling
medium, due to the lack of innovation in the development of the cooling media caught by fishermen. The
implementation of solar panel energy is the beginning for the development of refrigerator power
consumption caught by fishermen. The goal is to calculate the cooling load on the refrigerator, calculate
the Coefficient of performance (COP) at the refrigerator and the loading factors at the refrigerator, where
the average ambient temperature is 34 °C and the temperature to be achieved is 0 °C, the fisherman results
used in the study this is a shrimp with a capacity of 20 kg and the cooling time is 4 hours. Where the total
cooling load value is 244.29 Watt, multiplied by 10% safety factor, so the overall cooling load is 268.72
Watts, refrigerant mass flow rate is 0.0012 Kg / s, the evaporator capacity is 261 Watt, compressor power is
15.6 Watt, The coefficient of performance (COP) value was 16.73 while for the refrigerant capacity was
0.074 Tons of refrigerant, the loading factors in the study were used to run a refrigerator with 80 Watt
power for 4 hours, so that the total refrigerator load was 320 Wh (Watt hour) , to produce 320 Wh power is
used 2 solar panel modules with a capacity of 50 Wp (Watt Peak), and uses a solar change controller (SCC)
with a capacity of 10 A. The output power of the solar panel is influenced by the intensity of the sun's light
emitted, from the test obtained an average value the average output of solar panels is 90.6 watts, while the
total power generated in 11 test points is 536 watts, the type used is polycrystalline, solar panels battery
and inverter capacity must be greater than the refrigerator power consumption, in this study used a 12V 35
Ah battery capacity and 500 Watt Inverter

Keywords : Fisherman Refrigerator Solar panel Refrigerant.
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INTRODUCTION

Refrigerator is a storage room with the hope
that the quality of the products stored will last
longer. The product temperature entered
should be in accordance with the Refrigerator
temperature. This is often ignored, so the
product's chilling time is not met. To fulfill
these requirements, a Refrigerator is needed.
which can double as a pre-cooler and a
Refrigerator. (Stoecker, 1994)

Room heat load and air freshener load can
basically be grouped into sensible heat and
latent heat (Sumardi, 2004). The cooling load
of a room will determine the capacity of the
cooling engine used. There are a number of
things that need to be considered in calculating
the cooling load of a cooling room, that is, the
room temperature difference that will be
conditioned by the outer temperture, the
structure of the material used in the design, the
product to be cooled, and other things that
affect the cooling load (Anatychuk and
Lukyan.L, 2013)

The opportunity to save energy in an air
conditioning system can be done through
saving energy on cooling machines and saving
energy in the air distribution system. (Sinaga.
N, 1984)

Solar power plants actually depend on the
efficiency of energy conversion and the
concentration of sunlight received by the cell
(Awang Riyadi, 2008)

The condition of the area which is located on
the coast of Java, most of the population is
fishermen. Fishermen in this area are classified
as semi-modern, with conventional fishing
gear as well as storage (Refrigerator) the catch
of the fishermen obtained still uses ice cubes
as a cooling medium. Fluctuating fishermen
products sometimes make fishermen lose
money because income is not worth the
expenditure. The consumption of ice cubes
which is used as a cooling medium in the
cooling room for the results of fishermen is at

Lx Corresponding author.
E-mail address: type your email address here

least ¥4 beam up to 1 block of ice cubes at a
fairly expensive price.

The cycle of the Refrigerator is influenced by
the value of the Coefficient Of Performance
(COP) of the system. Where the COP value is
obtained from the calculation between the
effects of refrigeration divided by the work of
the compressor, the greater the value of COP,
the better the system in the Refrigerator. From
the Refrigerator system compressors are used
which have a low consumption power,
considering the use or application of the
Refrigerator for fishermen's catch, which uses
solar panel energy, which automatically
reserves the power that is smaller than the
required power consumption.

EXPERIMENTAL METHOD
in the announcement of the energy of the solar
panels captured by fishermen a flow diagram is

made as follows:

Data Collection
( Spesific Heat, temperature
product and surrounding air
and time cooling time)

v

cooling load calculation,
calculation of coefficient of
performance, loading factors in
the refrigerator

¥
selection of components for solar
panel instalations

v
system assembly and solar
panel instalations

testing and NO
analysis of solar
panel output

YES

v
Documentations

Fig. 1. Flow chart for the implementation of
solar panel energy for refrigerators captured by
fishermen
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Fig. 2. Installation of a suya panel to run a refrigerator captured by fishermen

RESULTS AND DISCUSSION

1. Calculation of cooling load on a refrigerator
In this study used a refrigerator with panang
dimensions of 437 mm, width of 470 mm and
height of 510 mm. The results of fishermen
who will be cooled by refrigerators are shrimp
with a maximum capacity of 20 kg and the
cooling time is 4 hours. The average wall
temperature on the refrigerator is 370C while
the temperature of the shrimp before entering
the refrigerator is 280C. With the material
walls used can be seen in table

Table 1. Material layer specifications for
refrigerator

21

No Material | Thickness (cm) | Thermal conductivity W/mK
1 Carbon Steel 0.002 3.2

2 Polyuretane 035 0046

3 | Alumuium Foil 0.001 120

With data that is already known or obtained,
the refrigerator cooling load is calculated

a). External Cooling load
Using equation 1

Q=AUAT
o1 _ _
First calculate U, using equation 2
1

v= 1 =x x x 1

— 4123y -

ETERTRETRTR
.................................... 2)
Where ;
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Q = External cooling load (Watt)
A = Cross-sectional area (m?)
U = overall heat transfer efficiency (W/m?K)

AT_ Temperature change (°C)

K = thermal conducivity
(watt;’m Ewatt/m K)

X = Material thickness (m)

material

fi- The air layer coefficient in Value is
1,65 BTU/h = 9,27 watt/m* K

1,65 BTU/h = 9,27 watt/m* K

fofo - Outer air layer coefficient Value is
4 BTU/h =4 BTU/h =

22,7 watt/m* K22,7 watt/m* K

Then, the value of U can be calculated by
using equation 2

1
i _O.o0f L, GES T.O0L i
528 W/MEK 5120 g 0086 O mE 1200 (g 2zaw /miE
1
1 —oo0z M, GES D001 1
aza w/m2E 512" m K G046 O mE 120 (mE 2zaw/meK

0,128 w/m?K0,128 w/m’K

So, U=

b). Cooling Load of Wall Transmission

- Front wall area = back =
051 mx0437m =0,22 m*
0.51mx0437m = 0,22 m?

- Lower wall area = top =
051 mx047 m=024 m°

0.51 mx 047 m= 024 m’

- Extent of left wall = right =

047 mx 0437m= 0,2 m°

047 mx 0437m= 0,2 m°

- ﬂTotal ] area =
022 m*+0,22 m~+024 m~ +

0.24 m*+ 0,2 m?

0,22 m?>+0,22 m®* +0.24 m® +

0.24 m*+ 0,2 m*

+0,2m* = 1,32m? 0,2m? = 1,32m’
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So, the transmission load of the wall can be
calculated using equation 1
Q=AUATQ = AUAT

— 2 W
@ =132m" x 0,128 fmgﬂc

— Z W
Q=132m"x0128 W/ ;..
x (37°C— 0°C)x (37°C— 0°C)
Q =

2 W o —

1,32m” x 0,128 fmg oc ¥ (37°C
0°C)

Q=

1,32m? x 0,128 W/ ... x (37°C—
0°C)

Q = 6,25 WattQ = 6,25 Watt

c). Internal load

The burden on the part of the refrigerator can
be calculated using equation 3.

g =mcAT

Where c is the spesific heat of shrimp, based
on table 2, the heat of the type of shrimp is as
follows:

Table 2. Heat properties of the product

Sean | Moz B sl Tamud etk speaic e
(=] {onirnt Coadactry* Saffaoant
R W't WA Mg u
Pt 1T 5] [T 100 wen 1
Tt TS AL L LE15S IR 1M
Salewn TEXI Lk e} 1354 E S | 15984
b 4 00 L] [ 1348 ML ]
ey FITS s P 112 Ma
PLEE L Tio8q L3 [F b 149 s 1]
S ELTIT 15538 o 14407 LT 13350
Iiga 12 o [:E 0] 1428 L RLRLY i
Trout el +8 [R3} 14340 LT 1iam
Tea h101 s o 15073 i
Q = 20 kg x 3,3828 kf,fkg x (28 °C—0°C)

Q = 1894,368Kj
With a cooling time of 4 hours (14400
seconds), the results of calculating the cooling
load divided by the cooling time are as
follows:
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18%2,368 Kj _ 1892.368 Kj __
12200 detik 124200 detik

Watt)

013 Kw (131

d). Infiltration Load

Infiltration load is the burden produced by the
exchange of outside air (environment) with air
in the refrigerator. Infiltration load can be
calculated using equation 4.

Infiltrastin Load = (Infiltrasi Load (L/s) X
entalphy change (Kj/L)

The infiltration value of load and entrenchment
change are obtained in table 3 and table 4

Table 3. parameter for the room temperature

o (=]
enthalpy above 0®co=c
it A Temgs ['C)
Goage By A £ 0
pom et i B
Temp ['C)
9 | & W |w | & | M w89 A

190 | 0008 | 00058 | 000 | 001 | 00867 | 041 | 0000 | QOSR | 0663 | Ques
W00 | 0006 | 08 | oo | ooag | oossn | oS (o | ooes | o | oo
ST | 00368 | 00a5 | OO [ 0053 | 00610 | Q0SS3 | QOP0E | QOel0 | QU0S0e | QLM86
UC | s | 00850 | 00605 | Q0SS | OIS | 007 | OOBDR | 0090 | 01003 | 001

Table 4. parameter for the Infiltration rate

value
infiltration load Lfs
Room Vodume

(m¥) Rooms Abowve 0°C Booms Below 0FC
T 3.1 i
25 3.4 2.6
10 3,7 F -
15 4.4 33
20 5.0 N
25 5.0 4.1
0 2y 4.5
a0 2,9 3.4
S0 6.8 5.8
75 7.5 6%
1m0 10,2 EA-]
150 12,2 a8
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So, the value of the infiltration cooling load is
as follows:

Qinfitrasi =
L Kj
13 &/s x0,0808 ™/,

L Kj
13 /s 20,0808 ™/ _ 0,105 Kw (105,04

W)

e). Electric Motor Load

Infiltration load is the burden produced by the
exchange of outside air (environment) with air
in the refrigerator. Infiltration load can be
calculated using equation 4.

(Qm = Daya motor x Heat equivalent

(5)
Q =

.
6 watt x ﬂ = 2 watt
24 jam

.
& watt x ﬂ = 2 watt
24 jam

f). Total cooling load

Total cooling load is the total amount of each
load on transmission lines, products,
infiltrations and components used in the
refrigerator. The total cooling load value can
be calculated using equation 6.

= Bi

Qtotal AP R () P

[t Bkl veia i)
= 6,25 watt + 131 watt + 105,04 watt + 2 watt
= 244,29 watt

Table 5. Recapitulation of Results of Cooling
Load Calculation

No Source of cooling load amount of cooling load (watt)
1 |wall fransmission 6,25

2 |product load 131

3 |[infilttration load 105,04

4 |electrik motor load 2

5 |total cooling load 244,29

6  |Factor Safety 10 % 2443

7 |Overall cooling load 268,72
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2. Calculation of the Cooling Cycle in
the Refrigerator

In calculating the cooling cycle on a
refrigerator, the temperature to be cooled is
0°C with an ambient air temperature of 34°C

cooled refrigerant
temperature

0*C

Outside air
34°C

Fig 3. Cooling refrigerant temperature

a). Refrigeration cycle system

qc

QNI'

— 4

4 - 4
la,

Fig 4. Refrigeration crycle

The conditions in the system above are as
follows:
- level of state 1 (Tk,Tk,) saturated

steam condition at 34=¢=C, and at state level 2
( Tk, Tk,) liquid condition saturated with
temperauture 0=C=C.

- Adiabatic process on the compressor
(no heat entering the system)

24

- Flow and level of stationary state

(energy does not change to time), 2E4E = Q
dt dt

- Different kinetic energy and small
potential energy (ignored).

b). Proses statement

JFJ

I

Fig 5. P-h diagram

From the table of properties of refrigerant
R134a, and based on the above process
conditions, the enthalpy and entropy values are
obtained, the values are as follows:
- Tkl

hy=h, =4175 "/

hs = hy =200 "/

53 = s, =1,0000 KjXKQK dinamic II
s Ps=M (52-54)
S5 = .
P =0,(s3-5,) =0,

then it should not be smaller than s;, for the
occurrence of h2 as small as possible, then s,-
s1 is used where the second point is 2s, because
of the isentropic process.

c). Calculation of Compressor Work
- Ideal Compressor Work

dE
(u+Pv),+ q,= (u+Pv), + T
h‘l + qw(,) = h2 + 0

Qu(s) = hpe — 1y

Kj K]
Qwis) = 430K—g — 417,5]{—9

KJ
Qu(s) = 13 =
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- Actual compressor work
— Qwis) — hzs — hi
T G h, —hy

Where,
1, = 80%mn,, = 80%

13 Kj/K
0,80 = #
qw(akt}
13 Kj/Kg
k) = ————— = 16,25 Kj /K,
Due(ake) 0,80 ji/Kg

- Entalpy Station exits
Quwiake) — h: - hl

h, = 16,25 Kj/Kg + 417,5 K] /Kg
h, = 433,75K]/Kg

d).Condenser review

dE
(u+Pv),= q.,+(u+Pv);+ T
h“ = fi'r.: + hﬂ + 0

.

g, = hy —hy
Kj

q.,= 433——200Kj/Kg
Kg

q. = 233,45 Kj/Kg

e). Evaporator review

dE
(wu+Pv)y+ q,= (utPv) +

dr

hs+ g.=h;+ 0
q.= hy— hy

Kj Kj
g, = 417,5 —— 200 —

kg Kg

Kj
g, = 217,5—

Kg

25

f). Mass flow rate

. Q.
o= ==

9
Where, Qe =€: = Total Cooling load =
268,72 Watt
so, the mass flow of refrigerant can be
calculated:

0,27 Kj/s

= et ME
2175 Kj/Kg
m= 0,0012Kg/s

g). Capacity Evaporator

Q. =mxgq,
Kg Kj
@, =00012—=x 217,5—
s Kg
Kj
@, =0,261 — = 261 Watt
5

h). Compressor Power

Q.=mxgq,

Kg Kj
Q.=00012—x 13—
= Kg
Kj
@, =0,0156 — = 15,6 Watt
5
i). Calculation Coefficient of Performance
261 Watt
COP = ——
15,6 Watt
COF = 16,73

j). Calculation Capasity Refrigerant
7, = 261 Watt x 341321

Watt h
Btu
Q. = 89085 ——
So, capacity refrifgerant is

890,85 Bru /h890,85 Bru /h
12000 12000 =

Refrigerant)

0,074 TR (Ton
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Table 6. Recapitulation of Results of Cooling
Cycle Calculation on Refrigerator

No Calculation Data The Calculation R esults
1 | deal compressor work 13KjKg
2 Actual compressor work 162 KjKg
3 Condesner V alue 23345KjKg
4 Evaporator value 2175KjKg . .
Fig 6. Solar panels with parallel sequences
5 Mass flow rate 0,0012Kgfs
While the specifications of polycystal solar
6  |Condenser Capasity 280 Watt panels can be seen in Table 7, using the
capacity of solar panels each 50 WP (watt
7 Evaporator Capasity 261 Watt peak).
Table 7. Solar panel specification
8 Compresor power 156 Watt
Modzl No SWIP
9 Coefficient Of Performance 1673 $ agizs Mo 12170935 132
10 |Refrigerant Capacity 0074 TR Paal Pow er/Prmax (W) SO
Power Tolerancs Fanze 0-3W
3. Refrigerator Loading Factors O'pen Cicsit Veolaze Voe (V) 221V
Loading from the output of solar panels is used Rated VoltazaVangg (V) 187V
to drive a refrigerator with an 80 watt - . Ee(A) 1962
electricity load. In this study used components § hort Cizeut CumrentBe (4) -
that can stabilize the output power of the solar Rated CumentTmpp (4) 2754
panel so that it can work properly. - - -
hiax 2vetem Volage (V) 600V de
a). Solar panel used Diimensi (o) BEIF330%20
In this study using polycrystalline type solar Weicht (K.2) 37Ks
panels, considering where fishermen depart at _ _ :
around 5:00 am., although in conditions § erizs Fuse Rating (4) -0
without solar radiation polycrystalline type Apglication Class "
solar panels still produce voltage so that they

can still fill the battrei to be used in the solar
panel installation of this study.

In this study using two polycrystalline solar
panels with parallel arrangement, so that the
resulting electric current is greater.

26

Calculation of the capacity of solar panels
needed to supply power used for the needs of a
refrigerator with a load of 80 Watts, here is a
calculation to determine the capacity of solar
panels:

- Refrigerator load

= 80 Watt dipakai selama 4 jam

= 80 watt x 4 jam = 320 Wh (watt hour)
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- The need for solar panels is used for
4 hours with a capacity of 1 solar panel is 50
Wp (Watt peak).

So, the need for solar panels is = 1.6 solar
panels or 2 solar panels with a capacity of 50
Wp

Table 8. Effect of light intensity on solar panel
power output

Time light intensity (qoi~ %4 | Ouput Voltage (Volt) [ Ampere (A)
06:00- 7:00 WIB 352 20,0 0,87
07:00-8:00 WIB 843 19,8 0,86
08:00-9:00 WIB 1000 20,3 1,13
09:00-10:00 WIB 1300 20 13
10:00-11:00 WIB 1520 20,2 2,65
11:00-12:00 WIB 2150 20,0 4,52
12:00-13:00 WIB 2100 19,8 4,00
13:00-14:00 WIB 1990 19,7 3,45
14:00-15:00 WIB 1400 20,1 2,87
15:00-16:00 WIB 1075 20,0 2,01
16:00-17:00 WIB 530 19,9 0,96

In table 8, it can be seen at 11; 00-12: 00 WIB
having the greatest sunlight intensity with a
value of 2150, with a voltage value reaching
20.0 V and a strong current of up to 0.52 A, at
06: 00-07: 00 WIB and 16: 00-17: 00WIB
there is still the intensity of sunlight with a
value of 352 and 530 respectively, and still has
a relatively large voltage output and current
strength with a voltage value of 19.9 Volt and
a strong current of 0, 96 This is because the
installation of solar panels uses polycrystalline
type solar panels arranged in parallel.

The output value of solar panel power is taken
one sample, namely at 11: 00-12: 00 WIB,
using equation 6, then the output value of solar
panel power per day is as follows:
P=VxIP=V=xI

P=20V=x4534

P =906 VA
P =90,6 (simplified)

27

With the total power produced by solar panels
is to add the value of the output voltage of
solar panels and current strength, taken 11
points as seen in table 8 obtained 512 Watt
results, with an average power produced per
hour is 46.54 Watt.

From these calculations can thus be answered
from the research hypothesis with the capacity
of 100 Wp solar panels can produce 400 Watts.

b). Solar change controller

Fig 7. Solar change controller

Uneven sunlight intensity conditions make the
output of solar panels unstable, therefore SCC
is used to stabilize the output of solar panels,
stabilize current and voltage when charging
battrei.

In the study of the implementation of
solar panel energy for the catch of fishermen
using SCC with a capacity of 10 A.

No Corrponert Capasity Totd (pcs)
1 |Polycrystalalline solar panels 50 Watt Peak 2
2 |Solar change confroller 10 Anpere 1
3 |Inverter 500 Watt 1
4 |Battery 12V 35Ah 1

This SCC has 3 outputs and 1 input from the
solar panel, and there are also indicators in the
form of LED lights so that when a problem
occurs it can be detected immediately. In SCC
there is also a small button that is used as a
switch for output load, so that when the output
for the load is not used, the fisherman can
press the button and the power produced by the
solar panel is not wasted.
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c).. Inverter

The inverter is used to convert the voltage
from DC 12V to AC 220 V, where this
research is shown to drive a refrigerator that
consumes around 80 watts of power, to
maintain the efficiency or performance of a
refrigerator, then an inverter with a larger
capacity than solar power consumption is used.

=

Fig 8. Inverter

In this study used an inverter with a
capacity of 500 watts, so that the capacity
already represents the energy consumed by the
refrigerator.

d). Battery

Battery in solar panel installations uses
secondary battery types, where the type of
battery is capable or can be refilled. The solar
panel fills the battery capacity which before
the power and current output is controlled by
the SCC, so that it can maximize long-term use
The battery life or battery life can be longer.

Fig 9 Inverter

In the installation of solar panels using a
battery with a capacity of 12 V 35 Ah, as
previously determined the total load consumed
by the refrigerator is 80 watts, here is a
calculation of the need for the amount of batrei
used in solar panel installation;

28

: 320 Wh
: 12 V 35 Ah

- Load total

- Kapasitas battery
=420 Watt Hour

- Depth of dischange (Dod)
x 20% = 84 Watt Hour

so, the result of battery capacity is 336 Watt
Hour

420

Table 9. Recapitulation of Specifications and
Components in Solar Panel Installation

4. Testing solar panel power output
The effective time to obtain a large output
value of power on solar panels is carried out at
intervals between 10:00 WIB - 14:00 WIB, on
the results of tests carried out as shown in table
4.6 and the results of the calculation of the
average power.

In this test refers to the charging time of
battery capacity used and carried out in sun
conditions that have a fairly high intensity of
sunlight, which is at 11:00. The relationship
between battery capacity and the length of
filling with no-load conditions as shown in
table 9.

Table 9. Presentase of battery capacity and
charging time without load at 11:00 WIB

No Time (sekon) Battery Capasicty (%)
1 13 sekon 40%

2 23 sekon 50%

3 36 sekon 60%

4 49 sekon 70%

5 62 sekon 80%

6 88 sekon 100%
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Presentase Battery Capacity (%)

Battery Charging Time [%)

Fig.10. Battery capacity graph Vs charging
time

From table 9 it is taken from point 3 that
the time needed to fill the 60% battery capacity
takes 36 seconds, to see the increase in battery
percentage every time in the test seen in Figure
10.

Judging from the graph above, the increase in
the percentage of battery capacity is very
important because the intensity of the sun's
light is reacted by solar panels to produce
electrical power. As for the battery
capacity obtained when the sunlight intensity
is low at 16:00 WIB, the length of time the
battery is charged under no-load conditions is
as follows:

Table 10. Presentase of battery capacity and
charging time without load at 16:00 WIB

No Time (minute) Kapasitas Aki (%)
1 2 minute 42%
2 4 minute 56%
3 6 minute 70%
4 8 minute 84%
5 10 minute 100%
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In table 10 taken at point 3 to reach
70% battery capacity it takes about 6 minutes,
different from what is shown in table 9
because the test time in table 10 is done at
16:00 WIB, at that time the conditions of solar
radiation or sunlight very small, to see the
increase in battery percentage each time in the
test seen in the graph.

Battery Capasity Vs Charging Time

Presentase Battery Capacity (%)

Battery Charging Time

Fig.11. Battery capacity graph Vs charging
time

From the graph it can be seen that the
battery capacity charged has slowed down,
where the charging time from the range of
42% - 100% is quite long up to 10 minutes,
different from charging batteries at 11:00 WIB,
this is influenced by the intensity of sunlight
low, so that the output of solar panels to fill the
battery also experiences a slowdown in time

If table 9 and 10 tests are carried out to
find out the battery capacity to load time with
no load, it is different from table 11 where
testing is done using an electric load for
refrigerator needs of 80 watts, in about 20
minutes testing on moderate sunlight intensity
which is around 15:00 WIB. The following is a
table of the results of testing the output of solar
panels consumed against the percentage of
battery capacity.
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Table 11. Percentage of battery capacity and
charging time with a load of 16:00 WIB

No Waktu (minute) Battery Capacity(%)
1 0 minute 100%

2 10 minute 52%

3 20 minute 42%

Battery Capasity Vs Charging Time

Presentase Battery capacity (%)

Battery Charging time

Fig.12. Battery capacity graph Vs charging
time

In table 11 the decrease in battery capacity at
point 2 is very significant because in this test
the refrigerator load is 80 watts, but the
decrease from point 2 to 3 decreases the
battery capacity to be stable. to see the increase
in battery percentage each time in the test seen
in the graph

From the graph the decrease in battery capacity
percentage has decreased significantly,
because the initial power consumption to drive
the compressor on the refrigerator does require
initial power that must be high, so the power
consumed to the percentage of battery capacity
in the first 10 minutes is very large, but in the
second 10 minutes the capacity decreases
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battery is very slow. In the second 10 minutes
the percentage of battery capacity is only down
10%, this is because the conditions in the
refrigerator component are already stable, so
the power consumed by the refrigerator is very
small.

CONCLUSION

Based on the following research and testing
that has been done, the authors provide
conclusions including:

1. The total cooling load contained in
the refrigerator is 244.29 watts, while for the
overall load of the refrigerator and the
multiplication of safety factors with a
percentage of 10%, then the overall cooling
load results are 268.72 watts, this value is used
to calculate the mass flow rate of refrigerants,
and then calculate the capacity of each
refrigerator component.

2. The value of the Coefficient Of
Performance (COP) in the refrigerator cooling
cycle is 16.73 based on the assumption of the
average temperature of the study on
environmental  conditions 34 and the
temperature of the refrigerator 0 while for the
refrigerant capacity of 0.074 Ton Refrigerant.
3. In solar panel installations for the
consumption of refrigerators from component
catches whose capacity or yield is greater than
the electricity load consumed by the
refrigerator, where the need for solar panel
installations for the needs of refrigerator loads
used is a solar panel capacity of 50 Watt peak
with the need for 2 solar panels, solar change
controller capacity of 10 A, 500 watt inverter
and battery 12v 35 Ah
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