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Design Room Conditation Specific Heat
Fruits Type of Temperature °C Relative Huidity% Kj/kg K
Storage Permissible Permissible  Before After
Recommended Recommended . .
Range Range Freezing  Freezing
Short 4.5 4.5-7.25 85 85-90
Oranges Long 0 0-1.0 85 85-90 381 1.84
Chill start 45 85
[V] baslss o sl ol S slos Y Jgo
Yo 40 7z, slen slod
40 35 30 25 20 15 10 5 o O rE
©
&S gl ey S gles
7 10 12 15 17 20 22 25 27 F o
©
[Y] Gors )55 gints moma culpo ' Joozr
Type of Surface East Wall ~ South Wall ~ West Wall  Flat Roof
Dark_colored surface such as: 5 3 5 11
Slate roofing Tar roofing Black paints
Medium_colored surface such as:
Unpainted wood Brick Red tile Dark cement Red, gray, or 3 2 3 8
green paint
Light_colored surface such as: 2 1 2 5

Whith stone Light_colored cement White paint

[¥] Wogee oiis &)l oF Jgor

Fruits

Commodity Temperature (C)  Watts per kilogram
0 0.012
Apples 5 0.019
10 0.078
0 0.015
Apricots 5 0.023
16 0.110
12 0.044
Bananas Holding Ripening Chilling 20 0.0123
21-13 0.319
Berries 2 0.074
16 0.223
: 0 0.021
Cherries 16 0161
0 0.009
Cranberries 5 0.012
10 0.023
0 0.009
Dates fresh 5 0.012
10 0.023
0 0.006
Grapefruit 5 0.014
16 0.032
0 0.005
Grapes 5 0.009
16 0.032
0 0.008
Lemons 5 0.011
16 0.040

\YY



Limi

es

Oranges

Peaches

Peal

s

Plums

Quin

ces

Strawberries

0.008
0.011
0.044
0.011
0.019
0.067
0.015
0.023
0.110
0.010
0.0149
0.013
0.144
0.012
0.019
0.078
0.044
0.078
0.233

[¥] 1 39a5 oty i Jgur

Room Volume (m?3)

Rooms Above 0°C

Rooms Below 0°C

7

8.5

10
15
20
25
30
40
50
75

100
150
200
250
300
400
500
600
700
800
900

100

0

3.1
3.4
3.7
4.4
5.0
5.5
59
6.8
7.5
9.0
10.2
12.2
13.9
15.3
16.7
19.0
214
23.6
24.3
25.9
27.1
28.9

2.3
2.6
2.8
3.3
3.8
4.2
4.6
54
5.8
6.9
79
9.4
10.9
11.9
12.9
14.9
16.8
18.1
18.6
204
219
231

[¥] jio UL slailss o 0 JgisheS o 2 52 2 o 51 Jolo &)l > o Jga

Inlet Air Temperature, °C

Séorage 25° 30° 35° 40°

oom .

Temp.°C Inlet Air RH, %

50 60 70 50 60 70 50 60 50 60
15° 0.0128 0.0186 0.0246 0.0281 0.0357 0.0441 0.0500 0.0563 0.0663 0.0795
10° 0.0266 0.0323 0.0382 0.0319 0.0491 0.0574 0.0591 0.0694 0.0792 0.0992
5° 0.0388 0.0445 0.0502 0.0536 0.0610 0.0693 0.0708 0.0810 0.0906 0.1036
0° 0.0493 0.0550 0.0606 0.0639 0.0713 0.0794 0.0808 0.0910 0.1003 0.1141
[¥] jio ; sloailss 53 Jo5olS con 9 2 o5l ol &)l Y Jgoor
Storage Inlet Air Temperature, °C
Room 5° 10° 25° 30° 35°
Temp.°C Inlet Air RH, %
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00

-10°
-15°
-20°
-25°
-30°
-35°
-40°

70
0.0092
0.0193
0.0271
0.0350
0.0427
0.0501
0.0571
0.0640
0.0708

80
0.0111
0.0210
0.0288
0.0367
0.0444
0.0523
0.0588
0.0657
0.0725

70
0.0142
0.0235
0.0309
0.0383
0.0456
0.0525
0.0591
0.0656
0.0720

80
0.0154
0.0247
0.0321
0.0395
0.0468
0.0537
0.0604
0.0668
0.0732

50
0.0505
0.0592
0.0662
0.0732
0.0801
0.0866
0.0929
0.0989
0.1050

60
0.0562
0.0649
0.0719
0.0788
0.0857
0.0922
0.0985
0.1045
0.1106

50
0.0650
0.0736
0.0805
0.0873
0.0941
0.0998
0.1067
0.1126
0.1185

60
0.0724
0.0809
0.0877
0.0945
0.1013
0.1077
0.1138
0.1197
0.1265

50
0.0820
0.0903
0.0970
0.1037
0.1102

0.116
0.1225
0.1283
0.1341

60
0.0921
0.1004
0.1071
0.1137
0.1203
0.1265
0.1325
0.1382
0.1440

[¥] o131 51 Jol> & )l> A g

Cooler Temperature °C

Heat Equivalent /Person (kw)

10
5
0
-5

-10
-15
-20

0.211
0.242
0.275
0.305
0.347
0.378
0.407

[¥] Ko S0 sl ygiga 5 ool )l A Jgar

Motor Rating Kilowatt

Output

0.1-0.5
0.5-2.0
2.0-15.0

Efficiency%

Motor

33.3
55.0
85.0

Multiplying Factor

Connected Load
in Refr. Space

1.67
1.45
1.15

Motor Losses
Outside Refr. Space'

1.0
1.0
1.0

Connected Load
Outside Refr. Space

0.67
0.45
0.15
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[2] R. J. Dossat, "Principles Of Refrigeration. Jnhon Wiley and Sons,” Inc: New Yor,
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Abstract

Due to excessive consumption of energy along with the lack of a suitable
model for the proper use of energy sources on the one hand, low efficiency
at power plants, emissions of pollutants, high costs for primary energy and
passive defense on the other hand, Today, many countries are paying
attention to the use of new methods to improve conditions and performance,
cost savings and energy consumption. Consequently, combined cooling,
heating and power (CCHP) systems have played a significant role in the
studies of researchers, statesmen and investors, and have become
operational. The advantages of these systems can be high flexibility for use
in small, medium and large scales in industries and other sectors. In the
present study, the technical and economic aspects of a CCHP system,
including an internal gas engine, a single water-ammonia absorbing chiller
and a boiler for the maintenance of an industrial cold storage were
investigated. Also, a cold storage with a capacity of 5000 tons to store orange
product in the city of Sari, with the assumption of the arrival of the product
from 20th of October to 29" of November for 40 days and storage until
March 30" is considered. The meteorological data used in this study was for
the year 2017-18 during the maintenance period and the critical days each
month, as well as the hourly performance of the absorption system at the
most critical day of the study. By Using EES software, Firstly it simulates
the cold store and Heat loads of cold storage at different times of The most
critical day of the product storage period is calculated and displayed that In
the most critical day, 450.91 kW cooling is needed to keep the product in
good condition. In the next step, the modeling and evaluation of the
performance of the absorption system during the maintenance period and at

different times were the most critical day of the day of November 29" has



been done that the hourly results show the optimal Ideal temperature
variation range for the generator and COP in the range of (345K-390.3K) and
(0.5153-0.6992), respectively. Also, based on the results of the absorption
system performance during the most critical day of the period, the evaporator
load at the most critical hour of 29 November was 459.9kW, which would
eliminate the need for the cold store. The results of system calculations
during the period and at the most critical times of each month of the
maintenance period for the temperature of the generator and the COP of the
system were respectively range of (347.8K-390.3K) and (0.5153-0.689) is
showing. In the following, other parameters of the CCHP system such as
system efficiency, percentage of reduction of operating costs, reduction in
fuel consumption and payback period, are investigated and the effect of
variable parameters such as engine load and Prime mover capacity on them
Is observed and analyzed. It can be seen that during the whole maintenance
period and considering the assumptions of the problem, the overall efficiency
of the system is 89.59, the percentage reduction in operating costs of 81.34,
the percentage reduction in fuel consumption 78.85, and the payback period
on investment with consideration of interest rates and without consideration

Getting it is 4.075 and 2.701 year, respectively.

Keywords: cold storages, absorption chiller, CCHP, internal gas engine,

Technical-economical evaluation
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