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אאWאאאK 
  

אאW 
01אאאאK 
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אא 
Heating systems 

 
אאWאאW

Kאא،אאא
Kאאאאא
Kאא،אאאא
Kאאאא،א،אאאאא

אK
אאאאאאאאא
אאאאאאאאאא

W
1Kאאא
2Kאאאאאאא
3Kאאאא
4Kאאא
5Kאאא
6Kאא
7Kאאאא

אאFWcombustionE
אאאאאאאאאK

،אאא،
אאאאאK

אאאאאאאFאEgross heating value
אאאאאאאאאא

אאאKאאאnet heating valueא
אאאאאאאK
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אאאאאאאאאאאאאא
אאאאK

א10٪50٪אאאאאאא
אאאKאאאאK

אאאאאאאאKא
אאאאאאKאאא

אאאאK1.1א
אאא2.1אK


1.1אא

1Kא2K


2.1א

1Kאא2K3Kא 
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 אאW
EאאWsolid fuel אאאאאא

אאאKא1.1אאאא
אK


א אאאא

MJ/kg       
א٪ א٪ א 

W
אא

א
א
 


32.5
29
28
14 


1
2
1

J 


8
8

1J5
4J5 


8

5J10
0.5J5

12 

W

א

א 


46.5
45.5

42.5J43.5 


0.2

0.15
3.2J3.5 


J

0.01
0.05J0.1 


א

0.05
0.5J1.0 

W
א
אא
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31K 
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 א
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אאanthraciteאאאאא
אאאאאאא
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Wliquid fuelאאEب
א1.1אאאאאאא

אKאאאאאא41 MJ/lא
אאKאאאאאא

אאאאאאאאא
אאאאאאאאא

אאאאאאאא
אאאאאאא

אאאאאאאKאאא
אאאאא

אK 
EאאWgaseous fuel 

אאאאאאאK
אFtown gasEאא18.6 MJ/m3K

אאאאא
אאאK

אאאאאאא
אאאאאאאK

 EאWelectricity
אאאאאאאא

אKאאאאFא40E٪
אאאאאאאא

אKאאאאא
Kאא3600 kJkWh

אK
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אאאאאא
אאאאאאאאא

אאאאאאאאאא
אאKאאאאאאאא

אאאאאאאK
אאאW

1Kאאאאאא
2Kאאאאאאאא
3Kאא 

אאאW
1Kאא،א،אאא
2Kאאאאא
3Kאאאאאאאא

EאאWindirect heating methods
 אW
1Kאאאאאא
2KאאאאאאאK
3Kאאאאא
4KאאאאאאאאK

3.1אאK
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3.1א

1Kא2K3K4K5K6K7K
صمام تحكم. 9بخار . 8

1EאאאאאאW
אאאאאא

אsaturatedsuperheatedK
אאאאא

אאאK
אאאאאאKא

אאאאא
א Kאאאא

אאאאK
אאא200 CKאא

אאאאאאא
אאאאDole processאא

אאאK
אאאאאאאאK

אאאאא אא
אאאאKאאאאאK

אאאאאאא
K



א112אא
אאאאאאא

 
 

- 8 - 

אאאאאאאא
148 CאK

אאאאאאK
אאאאKאאא

אאאK
אאאאאאאאאאאא

אאKאאאאאאאאא
אאאאאאK

2EאאאאאW
אאאאאא،אאא

אאאאאאאאאא
Kאאאא

2.1אK
2.1אא

درجة  سائل التسخين

 Cالانصهار 

درجة 

 Cيانالغل

الحرارة النوعية 
* kJ/kgC 

 *الانثالبي 
kJ/kg 

التوصيل الحراري 
J/msC 

ضغط البخار عند 
(C)  kN/m**2

مدي التشغيل 
C 

 200-0 )200(1540 0.68 625 4.3 100 0 الماء.1

 200-100 - 0.11 2140 2.0 - - البخار.2

 - - 0.03 150 1.0 - - الهواء.3

4.o-dichloro 
benzene 

-22 180 1.6 490 0.11 600)200( -11-260 

 320-10 )316(10 0.12 350 2.3 - - زيت معدني.5

6.chlorinated 
diphenols 

أكبر من  -
320 

1.3 180 0.09 30)315( 10-320 

1.oragnosilicate -  أكبر من
320 

2.0 300 0.13 13)316( 10-320 

8.Diphenyl/ 
Diphenyloxide 

12 250 2.2 580 0.13 1500)400( 15-400 

*א150 C
אאאאאא200 Cאא

אאאאאאא
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אKאאאאאא
אאK

EאאWdirect heating methods
אאאאאאא

אאאKאאא
אאאKאא

אאאאאKא
אKאא

אאאאאאאאאאאא
K
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א
steam as a heating medium

 אאאאאא
אKאאא

אאאאאאK 
אאאאאאא

אאאאF5.1אKE
  

  
    1                                              2              3                                    4 
  

  

  
 

                                                                                                                                                  5  
5.1א

1K א2K3Kא4Kאא5Kא
אאאאאאאK

אאאאאאK
6.1אאאאKא

אאאאאא.  

 

 

 
1      3 
 

           2  
6.1אsteam injector

1K2K3Kא 
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אאאאאאאא
אאKאאא

culinary steamאאאאF7.1אE
אאאאאK

 

 
    3 

 

 

 

 

 

 
1            5 
 2    4 
  

7.1אא
1K2K3Kא4K5Kאא

אWforms of steam 
 W 
1Kdry saturated steam
 2Kwet steam 
 3Ksuperheated steam

אאאWאאאאK
אאאאאאאא

Kאאאאא
אאאK
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אאWאאאאא
אאKאא100אאא

אאאאא95א٪אא0.95C
2251.0K

אאFאEWאאאאא
אאאאאאאKא

אאאאאאא
אKאאא

KKאא
אאאאK


 
 



 

 

 

אא  

אאאאאאאאאא  




א





א


  

2



א112אא
אאאאאאאאא

 


- 13 - 

א 

  אאWא


אאWאאK
 

אאW  
אאאאאאאK 1K 

2KאאאאאK 
3KאאאK 
4KאאאK 
5KאאK                                                                          

אאאWאאא90٪ 
 

אאאאW4K 
 

אאWאאא
אאאאאK 

  
אאWאאאאאאא

אK
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א
Food Dehydration system 

אאW
אאאאאאKאא

אאאאאאאאאא
אאKאאאא

אאאאאא
אKאאאאאK

אW
אאFאEאאאא

אאאאאאאאא
אK

אW
אאאאא

אאאאאKאא
אאאאאא

אאאKא
אאאאאאwater activityK

אW
אאאאאאKאאאאאאא

W
1K אאאאאאא

א א א א K א     א 
אאאאאK

2K אאאK
3K אK 

אאאW 
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1K אאאWאאאאא
אאK

2K אאאאאא
3K אאאאא 
4. אאאאאא 

אאאW 
،אאאאאאאאאא

אאאאאאאKאאא
אאאKאאאא

אאKאאאאK 
אW

אאאאאאKאא
Wאא  tא1.4K
 

 
1.4אאא
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אאאFאאEdW/dtאW
א2K

אאאא3אא
אאK

 אא     א  א   א א   
אאאאKאא

אאאאא
אא. 
אאWinitial period

אאאאאאKאא
  אא    א K     א א 

אK
אאWconstant rate period

אאאאאאאא
אאאאאאא

אאK
אאאאאW

 WoZאאאFLE
WcZאאFLE
(-dW/dt)cZאאאFLKE

 

אKאאא
אאאKאאאאאאא

אאK
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WW
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⎛ −
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 אאWfalling rate period

אאאאא
אKאאאאאCDEKאא

אאאאאאKאא
א א א א א  א א  K

אD K،אאא
אאאאא אא

אאK
אאCאאאאאא

אKאאאא
א א     Kא   א א   
אאאK

אאCDEאאאK
אאW 

W
dW/ dtZא

WZאא
WeZאא


אאאאW

  W
PsZאא
LZאאא

( )eWWK
dt
dW

−=
−

( )
( ) e

ec

sac

ecs
f WW

WW
TTh

WWLd
t

−
−

−
−

= ln
ρ
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hcZאאא
TaZאאאא
TsZאאא 

אW
1EאאאאTray dryer 

אאאאאאאאאאא
אאKאא

אא،אאאאאא
אאאאאאאא. 

Cabinet dryerאאאEא
 א      א  א   אא אא 

אאאאאאא2،4K

 

 

2.4

א2.4אאאאאאא
א        Kא   א אא   א  

אאאאאאאאאא
אאK
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אאאאאאW

1E،אאאאא א
א،אא אא אא אא 

א אאא אא אא Kאא
א2.5J5Lאאא

אאאאK
2Eאאאאאאאאא

     א  א א   א  א  ،א
  Kא  אא،א אא אאא א 

אאאאאאK
אאאאאאאK

EאאאTunnel dryer
אאא3،4אאאאאKא

אאאאאאא
אאKאאא

אK

אאא،אאאאאאא
א،אאא،אאאאא

אאאאאאK

א אאאא Kאאא
،אאאאאאא

 אאאאאא
אאאK 

 

 



א112אא
אאאאאאאאא

 


- 20 - 

 

 

 

 

 
 



א112אא
אאאאאאאאא

 


- 21 - 

 

 

   رسم توضيحي للمجففات ذات الأنفاق3.4شكل 
 

2EאאאאאאRotary drums dehydration
אאאאאאאאאאא
א אאא Kא אא אא א 

אאאא Kאא אא אא
אאאאאKאא

א א אא אא    א     K א 
אאא  א אאאאא

אאK
אאאאאאא4.4
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4.4אאא


single drum dryersאאאאאאEא

אאאאאאאאאאא
אאאאאאאאאאאאאא

אאאאאאK

EאאאאDouble drum dryers

אאא אאאאאא
אאא،אאKא

אאאאאאKאאאאא
אאאK

  אא א    א א  א אא    
א5،4א Kא

אאאאאאאאאאא
 אא א K  א א  א א אא  אא 20J22 ٪
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 א א      א      
א Kא    א   א   א  

אא6،4אK


  تأثير سرعة ومحتوى المواد الصلبة على معدل إنتاج رقائق البطاطس5.4شكل 

 
6.4אאאאאא

אא

אאאא
אאאאא K א

אאאאאא
אא،אאאא6،4א

א  K  א  א      א  א  
אאאאאאא אאא

25J30K
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3EאאאאFluidized bed dehydration
 אא א  א א   א א  א א K  

א א   אא אאא א
אאאאKאאאא

אאאאK
אאFאEאאK

،א  א  א אא
א Kא א   א  אא  0.05–0.75أما بالنسبة للمنتجات . ث/ م

אאאאאאאאאאא
אאאאK

אאאאאKאא
אאאאאKאא

אאאא. 

 
7.4אא
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4EאFאEFreeze drying
אאאאאאא

אאFאsublimation KEאא
  א  א    א א   א K   

א،אאאא
  Kא  אאא تعريض أسطحها 

א אא    ، א K  א א 
אאאאאKאא

אא،אאאא،א א
אאאאאאK

אאאאאאא
،אאאKאא

אאאאF8.4EK

 

8.4א
5EאFאאESpray drying

אאאאאאאאאאא
אKאאאא
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1900אאאא،Kאא
אאאאאKאאאא

אאאאא،אK
אאא   א3אJ10אא 

  א   ، א  א א א אא K  
א   א אאא

אאK

  א   א        א  ،
W

 Kאאא א אאאWא
אאא،אא

אאאKאאאאאא
אK

אאאאאאאאא
א،אאאאא

אאא אא א،אKאא א
אאאאאאFאEאK

KאאאאאאWאאאאאאא
אאאאאatomizer K אאאאא

אאא،אאאאאא
א،9،4 Kאא א 

 ، א  א א א   א  א א א אא
אאאאK
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אאאאאאאW

1. אאאא

2. א  אאאא
אatomizationK

3. אאאאאאא
אK

 KאאWאאא
  א א  א אא   ،א 

אאאא
א Kאא אאאאא אא جودة المنتج 

אאאאK

KאאאאWאאא
אא،אא

Kאאאאאאא
אאאאאאאא23LK

אאאW

אאאא،אאאאאא
אאאK

، אא  אא
אאאאא

א  Kא    אא א  א Kאא  
 אאא  א

אKאאאאW

1K אאאcentrifugal atomizer
2K אpressure nozzle
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9.4א

אאאWReconstitution of dried foods
א  א  א אאא  א 

אK

אאאאW
אאאאאאאא

אאאאאFאאEאK

אאאאאKא
W
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KאWwet ability

אאKא
אKאאאאK

אKאאא
אאKאאאאאFאE

אאאאאK 

KאWsink ability

א אא  Kא 
א א א    א א א א א  K

אאאא


KאWdispersability 

אאאKא
אאK 

KאWsolubility

אא Kאא 
אאאK 

،אא?instant?אא
אאK

אW
KאW

אאאאFאא،א،אאאE
אאאאאאאFאאא
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אEאאKאאאא
אK 

KאאאWrecycling of fines

אאאאאאאא
KאאאאאKאאא

אאאאאאאאאא
 אא  Kא  א א א  א  א    
אK 

KאאWSTRAIGHT-THROUGH INSTANTISER

 אאF6J8٪אאKE
    א    א  א K 

אאF300J400E
אKאאאאK

KאWrewetting

אאאאא
אאאKאאאא

א Kאאא K
    א א Kא אאא 

אאאF10.4EK
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10.4אא




 

 

 

 

 

 










 



 

  

 

אא  

אאאאאאאאאא  
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א
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א


אאWא 
אאWאאאאאאK 

 
אאW 

 
1JאאK 
2JאאאאאK
3JאאאאאאK 
4JאאאאK 

5JאאאאאאאK    
    

אאאWאאא90٪ 
 

אאאאW4K 
  

אאWאאאא
אאאK 

  
אאWאאאאאאK 
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א
Evaporation

אאאאאאאאאאא
Kאאאא

אאאאא
אאאא35J37٪א

א5J6K٪אאאא
אK

אW

1K אא א א אא א אא אא  K
Kאאאאאאאא

2K אאאא
3K אאא

אאאאאאאאא א
   א  F KE אא  א   א  

אאאאאאא
אא Kאא Kאאאאא

K

אElevation of boiling point
אאאאאאאאאאאא

Fא E  א אFאא א  K Eא   א אא  
אאאאW

1J אאWאאאאK
2Jאא  א אאW א  א

אא Kאא אא א א K
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א     א   א א  א 
Duhring`s ruleKא

אאKא1.5אK
 

 

 

1.5א
 

אאאאאאא
א Kאאאאאאא

אK

3JאאWhydrostatic headאאאאאא
אאאאKא

אאאK 
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אאא Multiple effect evaporators
 

 
ــاء          بخار م

  

  

  
بخار                

  

ــف                    ناتج تكثي

  

  
المنتج                                                    

  

  
 

 

2.5אא


2.5א
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 א  א א 2.5אא א  אא א  א א  
אKאאאאאאSingle effect evaporatorKא

 אא אא
3.5אאFאאKEאא

 אאאא אאא 
אאאKאא1.1J1.31

אא0.55J0.70אא
0.37J0.451K

  א    א אאא   
א3,5. 

 

3.5אאא
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3.5אא

אאאאאKאFאEא
אאא א א א אא Fאא E 

אאאאאאאאאK

אאאאאאאאא
אאא א  א

אK

  אאאאאאא K
אאאאאאאK

אאאאאאאאK
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אאא
אאאאאאא:  

1K אאאאNatural circulation evaporators:  

Kאאopen pan evaporatorW

אאאאאאאKאא
אאאאKאאא

   K     א   א  א 
אאאאאK 

אאאאאאא
    ،א   א  K   א  

א     א    ،א  אא Kא 
אאאאאאאK

אאאאאאאאא. 

KאאאHorizontal short tube evaporator

אאא אאאאF4.5E Kא
אאאאאאאאאאא

KאאאאאאאK 

אאאאאאאאאאאא
אאאK
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4.5אאא

Kאאא vertical short tube evaporatorF5.5E 

אאאאאאאאאKאא
 א   א אא   א    א 

אKאאאאKאאא
אאאא40٪אאאאאא

אאאאKאא0.5J225J75F
5.5KE 

אאאK
אאאF6.5KE
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5.5אאאFאאE

אא،אאאאK

 

6.5אאאFאE
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Kאאאאא
natural circulation evaporator with external calandria

א א אא Kא א א
F7.5EK

אאאאאאK

 

7.5אאא

2KאאאאForced circulation evaporators
 א א א א א אא    F 8.5 K E 

א א אא  א Kא א אא  א א  
אאאאאאאאאאאאK 



א112אא
אאאאאאאאא

 


- 42 - 

 

8.5אאא

3KאאאLong tube evaporators
אאאאאK 

K אאclimbing film evaporatorW

  א 3J12אאא 25J50F9.5E K
אאאאא

KאאאאאKא
 א א  א   א א אא א    K

אאKאאאא
אאאאאאאאאאK
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9.5אא

K אאFalling- film evaporator
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א15אF10.5EKאא

אאאא Kא
אאאF10J30Eאאא
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10.5אא

KאאLא climbing-falling film evaporator 
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11.5אאLא

4KאאאאMechanical thin film evaporators: 

  א אא אאא א
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אאאF12.5EK
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5KאאאאFאא( 

Low temperature evaporator ( refrigeration cycle evaporator) 
  א א א א אא אא  אא  א א 

F13.5KEאאאאאא
אאאאא Kאא

אאא20אאאא. 
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אאאאא K
 א א א   אא א    א   

אejectorK

K אcondensersW
אאאshell and tubeאא

אKאאאאאjet 
condensersאאאאאK

א א  א אא K  
אא K אאא א א

אKאאא11
אK

K אvacuum pumpsW
אאאאKא

אאאK

אאDesign of a single-effect evaporator
،אא אאאא א 

א K  א אא    ، אא א א א 
אאאאאאK 

א  א א  א א א א   א  K
אאאאKא

KאאאאאKאא
אK

א    א א א אא F14.5Eא א 
א א K  א א א   אא   

אאאK
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אאאאאאאאאאאא
אW

F    = V + P 
W 

FZאאאFLE

VZאאאFLE

P ZאאFLE
F xf = P xp                                           

W

xfZאאאאאא

xpZאאאא

אאאאאאאאאW
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TvfpmTsst

TvfpmTcTsst

TccTvmTsst

ppppTccTv

ppTccTv

pTccTvTsstf

VhfgTTFcphfgm

VhfgTTFcphchgm
hcmVhfgTfTpFcphgm

TVcpTFcphcmVhv

TcpVFhcmVhv

PcphcmvhvhgmFcp

+−=

+−=−
++−=

−++=

−++=

++=+

)(

)()(
)(

)(





 אא  א א אא  אא א א אH
אאאאא

אאאאאאאאאW

vs TTT
TUAQ
−=∆
∆=

 

אSteam vapour recompression
  אא  א א א  א א   א 

א א    אא א  א א  א   K
אאאKאא

אאאאאK



אThermal recompression

אא אאאאא א 
 15.5 Kאא אאאא K،א 

אאא،אאאא Kא
אאK
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15.5אאאאא



אאMechanical vapour recompression
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15.5אKאא

KאאאאK
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  אאWאאא


אאWאאאאאאאאא
 

אאW  
אאאאאאK 1K 

2KאאאאאאK 
3KאאאאאאK 
4KאאאK 
5KאאאK 

                                                                          
אאאWאאא90٪ 

 
אאאאW4K 

 
אאWאאא

אאאאאאK 
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 (blanching)א
 אאאאאאאאKא

אאאאK
אאאאאאא،אא

אאWJ
1Kאאאאא

אK
2Kאאאאאאאאאאא

אאK
3Kאאאא

אאאאF،،KE
4Kאאאאאא

אאאאאאא
אאאאאאK

5KאKאאאא
אאאאאאK

אאאאאא
אאא

6Kאאאאאאאאא
אאאאK

7KpHאאאאאאא
אאK 

8Kאאאא
אאאאא

אאK
9Kאאאאאא

אאאאאK
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10Kאאאאאאאאאא
אאאאK

אאאK
אאאFאאKEאאאאא

אאאאאא
אאאאK

אא76.5CKאא
אאאאאאאKא

א76.5Cאאאא
121CאKאאאאאא

אאאאאא
76.5CKאאאאא

אאKאאאא
אאאאא

אKאאאאא
،אא

אK
אאאאאא

אאאK
אאKאאא

אאאKאאאאא
אאאאאK

אאאאאאאאא    لتـدمير  
אאאKא

אאאKאאאאא
אאא

אK
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אאאאא
אK

אאאKא
אאאאK

אאאאאא
אאKאאא

אאאאאאאאאאK
אאאאאאאאא

אאKאאאאאא
אאאאאא

אאאאKא،אאא
א

אאאKאאא،
אאFאאEאאK

אאאאא
،אאאאא

אאK،אאא8899CK
אאKא

אאאאKאאאאא
אאאאKאא

אאאאאאא
Kאאאאא

אאאאאאpHא
אKאאאא א

אאKאאאאאא
אKאאאK
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אאאאKאאא
K

אאאאאK
אאאאK

אאאאאאK
אאאאאאK

אאאאא
אאאאאאKא

אאאא
אאKאאאאKאא

אאKאאאא
אK

אאא،K
אאאאK،אאא

אאאאאK
אאא،אאא

אאאאאK
אאאאא

KK
אאאא1٪

אאאאKא
אאאאKאאאאאאאאאא

Kאאאאאאאאא
אKאאאאאא

אאאאאKאאאא
K
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אאאאאאאאא
אאKאאאא

אאאKאאא
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אא exhausting 

אאFexhausting of containers:( 
     FאEאאאWJ
1KאK
2KאאK
3KאאאאאאאאאאK

אאאאאאאאאאא
אאKאאאK
אאFאEאאאK،אאאא

،אאאאאאאK
אא115J121Cאאא6٪א

אאאF55CKEא
אאאKאאא،10٪אK

א،אאאאאא
אאאאW

1KאאאאאFאאאאKE
2KאאאאאFאאEאK

א،אאאאאאאאא
Kאא،אאאאא

אאW
אWאאא،אא،אאא

אאK

1Kאאאmechanical exhausting  
אאאאאא،אא،

FאKEאאאא
אאאאאאאא
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אאאKא
אKאא

אאאאאאא
אאאKא،אאאאאא

אKאאאאאאK
א،אאאאא

Kאאא
אאאאאאאאאK

אאאאאאאK
אאאאאאאK

אאאאאKא
،،אאWJאאאאא

א0.7אJ0.9אאאאא
אאKאאאאא

אאאאאאKאאאאא
אאאאא

אאאK
אאאאאא

אאאא،אאK
،אאאא

אאאFאאאאKE
2אאhot filling

אאאאאאא
א،אאאאאא،אK

،אאא،אאא،אאא
אKאא،אאא،
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KאאאאKאא
אאאאאאאאK

3אאאhot exhausting
،אאאאא،א

א80J95CKאא
אאKאא

אא،Kאאא
،،אאא،א

אאKאאאאאאאK

4Kאאsteam-flow closing
אFאאאEאא،

אאאאאאK،אא
אא،FאאKE،אא

אאאאאאאאאא
אK

אאאאאאאא
אאאאאאאאK

אאאאאאאאאאKאא
אאאאאא

אK
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אאWאאאאאאאא
אK


אאW  

אאאאK 1K 
2KאאאאK 
3KאאאאאאK 
4KאאאאאK 

                                                                           
אאאWאאא90٪ 

 
אאאאW4K 

 
אאWאאא

אאאאאK 
  

אאWאאאאאאא
אK 
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אFreezing

אאאאאאא
אאאאאא

אאאK

אאאאאאא
אאאאאW

1K אאא
2K אאK 

אאאאאK
אאאאאאאא

אK

אאאאא
אKאאאKאא
א،א،אא

אאאא
אKאאאאאא

אאאאאא
אK

אאאאא
אאא

אאK
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אFreezing systems

אאאא
אאאאאאאאK

אאאאאאא
אאאK

1K אאIndirect contact systems
אאאאאאאאא

אאאKא
אאאאאK

K אאאאPlate freezer
אאאאאאא1.5K

אאKאאאאאא
אאאKאאאאאאא

אאKאK
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1.5אא



K אאאאAir blast freezers
אLאאKא

אאאאאאKאאאאא
אאאאKאאאא

אאאאאאאKא
אאאאאאK

אאאאאאKאאאא
אKאאאא

אKאאאאאאא
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אאאאאKאאאא
אאאאאאK

אאאאאאאאא
אאאאאאאאאא

אK

KאאFאE   Fluidized bed freezer

אאא،אאא
אאאF2.5EKאאא

אאאאאאאאא
אאא

אאאאא
אאאK


2.5אא

2K אאDirect contact systems
אאImmersion freezers

אאאאאאK
אאא

אאאאאF3.5KE
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3.5

א4.5


4.5אא

אאW

1K אאא 
2K אאאאאאא
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אאאאא
אאאאאא

אKאאאאא
אאאK

אאאאאאאאא
אאW

1K אאאאאא
2K אאאאאאא 
3K אאאא

אאאאא 
4K אאאK 
5K אאאאאא 
6K אאאא

 
7K א 

אW

אאאאא
אאאK



אאאFreezing of food products

אאאאאאאKא
אאאאאאאא

אאאאאא
אאאאאאאאא



א112אא
אאאאאאאאא

 


- 67 - 

אאאאאאאא
אאאאאאאאאא

אKאאאאאאאאא
אEutectic pointKאאאא

אאאאK

אFreezing time

אאאאא
אאאאKא

אאאא
אאאKאאאאאא

אאאאslabא
cylindersphereW

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
+

−
=

∞
kh

L RP
TT

aa

F
F

2
ρθ

W

θ F
Zאאh 

ρZאאאאאkg/m3

LZאאאkJ/kg

T FZאאK

T ∞
ZאאאאאK

hZאאאאW/m2K

kZאאאאW/m2K

aZאאאא

PZ
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Z½אZ¼אאZ1L6

RZ

Z1L8אZ1L16אאZ1L24




אאKאא
10אאאאא15Kא71000L3Kא

אאאאא50אL3אאאא1.2
אLאא–1.25אאא250LK

אK

אW 

)/2.1(24)2/50(6
07.0

)15(25.1
/250/1000 )07.0( 23

mKWKmW
m

CC
kgkJkg mm +

−−−


= 7.335 kJ/W 
= 7335 s 
= 2.04 h 

אאאאW

אאאאאאאK
אאאאאאא

KאאKאאא
אאאאאאאא

אK
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 אאאאChanges in frozen foods

אאאאא
אאKאאאאאאאא

אאאאאאאא
אאK

אאאאאאW

אאאאא
אאאK

אdesiccationאאאאא
אnot vapour proofKאא

אאאאאאאאא
אKאאאאאאא

אאאאאאאK

אאאאאאא
אאאאאK

אאאא،א
אאאאא

אאK

אאאאאאאא
sandinessאא

אא،אאKאאא
אאאאKאא

Kאאאאאא
אאאאאK
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אאsyneresis of gelsאאא
אאאאKא

אאאאאאאאאא
אKאאאאwhite 
saucesאאthickened graviesא

אאאאאK

אprotein denaturationא
אאאאא

אאאאאאאא
אאאKאאאאאא

אsalting outאא

אאאאאא
אאאאאאא

Kאאאאאא
אאK

אאאאאאא
אאאאא

אאאאאK
אאאאאKאאאאאא

אאאאאK

אאאאא
אcarotenoidאאאperoxidesאא

אcarotenoidsאאא
אKאאאאאא

אאאאאKא
anthocyaninsאאאאאאא
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אאאאKאאא
אK

אאאאאאאא
pheophytinאאK

אאאאאאאאאא
אאאאא

lipoxidaseאאאאאK

אpolyphenol oxidaseא،א،
quinonesאKאאא

אאאאאKאאphenolasesאphenols
אאאאאא

אאאאK

אאאאאא
אאאKאאאאא

אאKאאאא
אאאאא

אK

אאאאאK enterotoxic 
staphylococciא10אא

4.5אא
10אE3.3K
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 אאWאא
 

אאWאאאאאאאאאא
אאK


אאW  

אאאאאK 1K 
2KאאאאK 
 

                                                                           
אאאWאאא90٪ 

 
אאאאW4K 
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א
אאאאאאאאאא

אאאKאאאא
100CF115J127Eאאאא

אאאאventאא
אKאאאאא

אאאאאאK
אbleedersאאאאא

אאKאאא
אאאK

אאאאא،،אא
אאKאאאאאאאא،א

אא،אאKאאא
אאאא،אא

אאKאא
אאאאאא

אKpressure cooling
אאאאאאאKאא

אאאאKאאא
אאFאאאאEאא

K
אאאאא،אאא

אאאKאאאאWJ
1KאאאאK
2KאאJאend over endאאא،

K
3KאאאאK
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1EאW
Eאbatch retortW

אאאאאK
אאאאאא

אאאאKאאאאאאF
1.6EאאFאאאEא،

K


1.6אאא

1K2Kאאאא3K4K
5Kאא6Kאאא7Kא8K

אאאK






א112אא
אאאאאאאאאא

 


- 75 - 

Eאאcrateless retort
אF2.6EK

אא2.4א1.845אאא
אKאאאאאK

אאאאאאאאא{אא
אאF50EאאK
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cushion canalKאאא
אאאKאאאאא

אאאאK
אאאאאא

אאKאאאאא
אאאאאKאאKא

אאאאאאאא
אאאKאאאא
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אאאאאFE

אאאK


Eאאאorbitort
א3.50J4.15Kא
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אאאKאאא
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אKאאאאאא
אאKאK


2EאאWcontinuous pressure sterilizers

אאFאאEאאFא
אאאאKEאאאאא

אאאK
WJאאאאא

1KJאא
2KאאאאK
3KאאK
4KJhydrolock


Eאאthe continuous pressure cooker-cooler

Kאא
אא،אKאאא

K
 Eאאאאcontinuous rotary sterilizer

אאאאאאאK
אא،،K

אאאאאKאאא
אאאK
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،אאאאאאאKאא

אאאא،،א
אK،א،אאאא

אאK
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 Eאאhydrostatic sterilizer
אאאאאא

אאKא
אא،،אאF3.6EK

אאאאאאאאK
אFאאE

אאKאאאאאא
אאKאאא،،א

אWJ
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3.6אא
،אאאאאאא1936א

אWJ
1Kאאאאאא
2Kאאא
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4KאאאאKא50٪70٪א

K
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אאאאאאא
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EhydrolockאW
אאK

אאאאאאא،אאאK
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א،אא،אKאא
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אאא،،אא
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4.6Hydrolockא

EאאEאאEאKEאאEאא

EאKEאEאאאEאאא
אאאאEאEאEאאאאאKE

אאEK


3EאאאWcontinuous atmospheric-pressure sterilizers
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Eאsteriflame process
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אאא،אאאאא

אאK
4Eאאאאsterilization of retort pouch

אKאא
אאאKאא

hydrolockאאאאאconvenience foods sterilizer
KאאF6.6EWJ

אאאאאאאK
90٪אאא10٪אאאKאא
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אאאאKאאאאK

אאKאאא
אKאאאאאא

אאאאאאKאאא
אאאאK
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אאאאKאא
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אאKאאאאאאא
Kאאאאאא
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אאאאא
אאKאאF

אאאאEאFאאאאאאKEא
אאאאאא

אKאאאK
2EאאW

אאאאאא
אWאאאregenerationאא،א،F7.6אE
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אאאאאאא
אאאאאאאK
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