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KאאאFEאK

 אאאKא
אאאאאאאאK

אאאאאאא
אKאאאא"International 

System of Units"אאא(SI)אK 
 אאאאאא

אאאאאאאאאאא
אאאאאאאאK

אאאאאSIK 

تكییف سیارات دبلوم ھندسة السیارات
الوحده الاولى:  الابعاد والوحدات



 

- ٢ -

 

 
 

60 hrmiles /sec/m 
 

אW 
1 ft = 0.3048 m, 1 mile = 5280 ft,  1 hr =3600 sec 

אאW 

1
ft
m3084.0 =× 

1
mile

ft5280 =× 

1
hr
sec3600 =× 

 אאאFאE
Kאאאאא

אאאW 
( ) ( ) ( )

sec
8.26

sec3600
52803048.060

sec3600
152803048.060 mmhr

miles
ft

ft
m

hr
miles

==⎟
⎠
⎞

⎜
⎝
⎛

⎟
⎠
⎞

⎜
⎝
⎛

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛ 

אאאאאא
אאאא،אאK 

אאSIאאאK
אאאSIW 

• אא(1 m) 
• אאא(1 kg) 
• אא(1 sec) 
• אאא(1 K)

 
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אאאאאאW 
١K אW 
אאא( m3 )K
٢K אW 
אא( m/sec ) 
٣K אW 
אNewton(N)א،

אאאאא 
m/sec2)KE

٤K אW 
אאאKאאא

LF2m
NKE

٥K אW 
אאאאאL

( kg/m3)K
٦K אאW

אאאm3/kgK 
٧K אW 

אאKFmN ⋅Eא(J)K
٨K אW 

אאאא( Watt, W)K 
אאאK 

אאאאא
אאאאאW 

 
 
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 
אאא 

א אאא א א
decada10deci d10-1

hectoh102centi c10-2

kilok103milli m10-3

megaM106 microµ10-6

giga G109 nanon10-9

אtera T1012  picop10-12

 
אא،אא

אאאאאFאE
W 

ma
g

F
c

1
= 

 F  א m  א a  א gc     א 
אאאאא KאSI אא

W 
2sec1111 mkg

g
newton

c

××= 

2sec
1

×
=

newton
mkggc 

אאW 
2sec111 ftglb

g
lb m

c
f ××= 

אאFcgEאא2sec
174.32

f

m

lb
lbftא

אא SI אK 
אאאאאאBtu
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אאאSIW 
1 Btu = 1054.35 J (or N. m)  

 
אאאא(SI System) 

אאאאW 
• אאK 
• אאK 
• אאאאא

אK 
• אאאאאא

kgNK 
• אאא

JN.m אW،א،
K

 

W 
 

אא400 kJאאא،،W K 

W2.222sec
J2.222

sec3600
hr

kJ
J1000

hr
kJ800P

hr
kJ4002P,Power

==⎟
⎠
⎞

⎜
⎝
⎛
⎟
⎠
⎞

⎜
⎝
⎛
⎟
⎠
⎞

⎜
⎝
⎛=

×=
 

 
 

 
 
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 
 

אאW 
E1 = 4000 J          
E2 = 10 W.hr        
E3 = 20 kN.m        

אkJBTUK 

אW 
( ) ( )

( ) BTU
kJ

BTUkJE

kJE

mkN
kJmkN

J
kJ

hr
hrJ

J
kJJE

87.56
055.1

160

6020364

.
.20

1000
sec3600

sec
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1000
4000

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

=++=
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אא

אאאא  


א







٢
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אא 
א Refrigerants 

אאאאא،
אאאאאאא

א،אאא
KאאאאאאW 

- Non-poisonousK 
- Non-explosive. 
- אNon-corrosiveK 
- Non-flammable K 
- אK 
- אK 
- אFEK 
- אאאK 
- אאK 
- א––אK 
- אא

אK
- אאאאK 
- אאאאkg

אK 
- אאאאא

אאK 
אאאאFאEאא

אאאאאKאאאא
אC°−15C°30K 

تكییف سیارات دبلوم ھندسة السیارات
الوحدة الثانیة:  وسیط التبرید



 

- ٨ -

אW 
- אאGroup IWאאFא–אKE

WR-12 ، R-22،R-502

-אאGroup IIW،R-40 (Methyl chloride)R-
764 (Sulfur dioxide)

-אאGroup IIWאא،R-170 

(Ethane)R-290 (Propane)
 

 אW 
١K אאPrimary RefrigerantsW

אR-12، R-12 R-502אאPRIMARY 

REFRIGERANTSאאאK 
٢K אאSecondary Refrigerants: 

،א،אאאאא
אא،א(brines)،אא،(methyalcohol) אK 

 
אאIdentifying Primary Refrigerants  

 אא(R)אא
אא،אאא(ASHRAE)K 

 
אFאEW 

١K אFChlorofluorocarbons CFCs Eא،
אאFKEWR11  ،R12  وR114K 

٢K א)Hydrochlorofluorocarbons or HCFCsE
א،א،אאKWR-22 or R-123 . 

٣K אHydrofluorocarbons or HFCs אא
،אWR-134a . 

٤K WK 
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 

- ٩ -

אאאא 
١K אFlurocarbons : 

אאZאא J١ 
אא ZאאH١ 

אR22, …., R11אא 
אאZH١Z١ 
אאZאא J١ 

אא Zאא J١ 
 

אא Zאא 
 

אא Zאאא 
 

١ 
 

١٢Dichlorofluromethane 12 
אאZH١Z١ 

אאZ١ J١Z 
אאZ٢ 

אW 

CF Cl

F

Cl
R12 

∴אאZ٢ 
 אאR12 22FCCl 
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 
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 

٢ 
 

٢٢Monochlorofuromethane R22   
אאZH١Z١ 

אאZ٢ J١Z١ 
אאZ٢ 

א 

CF Cl

F

H

R22 
∴אאZ١ 

 אאR12 2CHClF 
 

 
 
 

١١Trichloromonofluromethane R11  
אאZH١Z١ 

אאZ١ J١Z 
אאZ١ 

א 

CF Cl

Cl

Cl

R11 
∴אאZ٣ 

٣ 
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אא١١FCCl3 
 

HFC )א( 
W 

א Tetrafluroethane )( 23 FCHCF 
אא Zאא J١Z٢ J١Z١ 
אא ZאאH١Z٢H١Z٣ 

אא ZאאZ٤ 
- 
- א

C C

H

H

F

F

F F

R134a 
- א)( 23 FCHCFR134a 

 
אאInorganic Refrigerants  

אH700R(700+mwt) 
 

F١E 
אFאE3NH 

אא١٤H٣Z١٧ 
א 717R 

 
 
 
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F٢E 
 

א2CO 
אא  Z١٢H١٦×٢Z٤٤ 

744אR 
 

F٣E 
 

אOH 2 
אאZ١٦H٢Z١٨ 

א718R 
 

אאא
אאאאKאאאא

אאאאאאK 
 

אאאאא א
 Orange Trichloromonofluoromethane)( 3 FCCl R11

 White Dichlorodifluoromethane)( 22 FCCl R12 

Pale Blue Monochlorotrifluoromethane)( 3CClF R13

א Purple Tetrafluroethane )( 23 FCHCF R134a

 Green Monochlorodifluoromethane)( 2CHClF R22

 Monochlorotrifluoromethane)( 3ClCH R40

Orchid-)115%2.5122%8.48( RR +R502

SilverAmmonia)( 3NH R717 

אא
 
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אא،אאW 
 

אאאThermodynamic Properties  
אאא  Temperature & Pressure 

 א(boiling point)אאאאאW 
 

א)( C°א 
23.7R11
-29.4R12  
-81.4R13
-26.1R134a
-40.8R22
-11.8R40
-46.0R502
-33.0R717

אאאא
 

 אא  R13 Jאאא
אאאאCascade systems JK 

אאאאאאא
R134aאא(T)א(p)אא،(v)אא

א(h)אאאאאאW 
 

אאאא אא אאא
}/{ kgkJL}/{ kgkJh ′′}/{ kgkJh′}/( kglv ′′}/( kglv′}{barp}{ CT °

215.37381.71166.35188.560.7261.020-26
214.75382.34167.59180.670.7281.067-25
214.13382.97168.84173.180.7301.116-24

אR134a
 

אאאאא
אאאK 
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אאSpecific volume (v) 
 אאאC°−15אא

(x=1) JאאאW 
 

 

אא)/( kglא 
766.73R11
91.45R12  

-  R13
279.3R40

120.15R134a
77.70R22
50.02R502
507.9  R717

אאא
 

אאאאא 
 

אאא∗אאא◊ א 
)min//( kWkg)/( kgkJ)/( kgkJ

0.383156.73195.30R11
0.512117.16159.55R12  
0.408146.96208.29R134a
0.369162.47217.00R22
R40  ـ349.058  0.172
0.575104.39156.61  R502
0.0541104.681311.3R717

אאאאאא

∗אאC°−15C°30 
◊אאאC°−15 

 
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אאPhysical Properties  
 אאאאאאא

אאאאאK
אאאW 

 J  אא Oil MiscibilityW 
אאא،אאא

אאאאKא
אאאאאאאאאK 

אאאאW 
 

א؟אא 
R11

 R12  

 R13

R40

R134a

R22

 R717

אא
 
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אאOdorW 
אאא 

slightly ethereal R11

slightly etherealR12

slightly etherealR22

slightly etherealR502

pungentR717

אא
 

א(safety)W 
 אאאאFאE

אאKאאא
אW 

אא 
 R11

 R12

 R13

 R40

 R134a

 R22 

 R502

 R717

א
 
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 

אאא 
 R11

 R12 

 R40

 R134a

 R22 

 R502

 R717

אא
 
 

אאW 
 אFאEאאאא

אאאאKא
אאאאFאE

אאאKא
אאאאאאא
אאאאאאאאאK 

 ،אאאאא
אאKאאW 

 
١K אW 

 אאאאאאאא
(ppm)W 

 
 
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 
אאא(ppm)(ppm)

R134a5 15

R2230100

R5021550

אאא 
אאKא

אאאאK 
 

٢K אאW 
אאאאאאאW 

 

אאא
C°R12R22R500R502R13B1

-401.712048402
-203.819581695
08.330812911510
201747220018021 
403269029327840

אאאא
 

אאאאאK 
 
אאFאWE 

אאאאא
אאאKאאאאא

אאאאאא
MPa40אאאאKאא
MPa180אאMPa80אאאאא

אאK 
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 

- ١٩-

אאאאאאאאאא
אK 

 
אאאאאאאאW 

- אאאאא
אאאאK 

- אאK 
- (Relief valve)אאאא

אאאאאאאK 
- (Check valve )אא

אאא،אאא
אאאאאאא

אK

אאאW 
١–אאאFאאEK 
٢–אאFאKE 
٣–אאאאK 
 

١אאאFאאE– 
 אאאאאא

אKאאאאאאא
אאאאK 

٢אאFאE 
 אאFאאאא
אEאK 

 
 
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 

- ٢٠-

٣אאאא 
 אא

Kאאאאא
אאK 

אאאHow to Choose a Leak Detector?  
 אFאCFCsE

אKאאאאא
؛אאאK 

 אאאאK
אאאאאW 

- אK 
- אsystem sizeWאK 
- אWאאאאא،،

אKKKKKK
- אWאאאאK 
- אWאאא،WK

 

אאאא 
א١١Trichloromonofluromethane R11 FCCl3 

- C°7.23 אאK 
- K 
- אK 
- אאאK 
- אאאאאK 
- אאאK 
- אאFEHalide torchK
- אאK 
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 

- ٢١-

אDichlorodifluoromethane R12 )( 22FCCl 
- אאK 
- C°− 4.29K 
- ،אK 
- K 
- אC°− 68אאאא

אאאא
אאK 

- אאFEHalide torch
- אאK
- 

אTetrafluroethane )( 23 FCHCF -  (R134a) 
- HFCא12RK 
- אאאא،א،אאאאK
- ،אאK 
- C°− 1.26K 
- 0(א( =ODPK 
- אאR12K 
- אאC°25K 
- אlight blue 
- אאK 
- אאאא(molecular sieve)K
- אאאא(silicone gel) 
- אא،אא(florescent dyes) א

אKKKאאK
 

تكییف سیارات دبلوم ھندسة السیارات
الوحدة الثانیة:  وسیط التبرید



 

- ٢٢-

אF٢٢EMonochlorodifluoromethane (R22)   )( 2CHClF   
- C°− 8.40

- אאאאאאא،
אאאאאאK

- ١٢אאאאK
- אאC°− 9אאאK
- אאFEHalide torch 
- אאאK 
 

אא٢٢א١٢W 
- אאא60%אאאאא

١٢KאאאאאאR22
א60%אאאR12K

 R12KאאR22אאאא -
- אR22אאFאEאR12

R22אK 
- אאC°− 29C°− 40אא

אאR22R12אאא
אK 

- אאR12אאאאאאא
K 

-  
אF٥٠٢E)11522}({ 522 RRClFCCHClF ++502R 

- 48.8%R22+51.2%R115K
- K 
- אK 
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 

- ٢٣-

- אFC°−18C°− 51KE 
- אאK 
- אאאK 
- C°− 46אאK 
- אאאR12R22K 
- אR22אR12(condensing 

pressure)אאאאK
- אאאאאK 
- אאאא٢٢

(R22)K
- א(orchid)אK

אFאFE3NHR717( 

- אאK 
- אK 
- K 
- אK 
- אאאkgא

אאאאאK
- C°− 33אאK
- אFאאER12R22אאK 
- אאאאאאאK 
- א–אאאאאא

אאK 
- אאאאK
 

تكییف سیارات دبلوم ھندسة السیارات
الوحدة الثانیة:  وسیط التبرید



 

- ٢٤-

א)764(2 RSO

 Kאאאא -
- K 
- אאאאא ١٩٢٠

١٩٣٠K
- א40(א( 3 RClCH −אאאK
- C°−10אאK
- אאK 
- אאאא)( 32SOHא

)4( 2SOHאאאK
 

א)744( 2 RCO − 
- K 
- K 
- אאאאאאאאאא

אאאאאאאK
Kאא -
- אא،אאאאK 
- C°− 7.78אא)6.56( C°−א

אFEK 
- א،אאא

K

א403 RClCH − 
- C°− 7.23אאK
- K
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- אאאא
K 

- אאא،א،א
אK

- אאאאאאאאK 
- אאאאאאא

אK 
- אאFEאא

אאK
 

אאא 
אאאאאאאאאW 

 

אאא
R134a,R22 אא

R134a,R22,R502אאא
R134a אא

R13,R502אgryogenic

R22,R500 אא
R134a,R22אא J

R11,R134a.R22אא J
R11,R134aאא J

R22,CO2(SOLID)אא
N2אא

R11אא
CO2,N2א

R11אאא،
אאא 

אאאאK 
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אאא 
 אאאאא

אאW 
 

א א אא
R11 Centrifugal –200-2000TR 

R12

Centrifugal 
אReciprocating

אRotary 

אא
אKאא

א
אא،אKKא 

R22
אReciprocating

Centrifugal 

،אאאא
،א،א

،אא
אאאא

R500 אReciprocating
אאא

א50 Hz

R502 אReciprocating
אא
אאאא

R503 אReciprocating
אאאא

א–C°−90 

R13 אReciprocating
אאאא

א–C°−90 

R113 Centrifugal
אאא

אא 
אאא 
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אאW 
אאאאאאאאאW 

- אאC°0 
- אאC°50

 


א 

א
א 


א)/( 3mkJ


א)(

e

c
p
p

r =


א),( barpc


אא)(COP

R11 FCCl
3 443 5.9 2.4 5.53

R21 2
CHFCl 636 5.68 4.0 4.64

R22 FCHCl2 3671 3.88 19.3 5.14

R114 722 FClC 784 5.06 4.5 4.61

R717 3
NH 42.75 4.96 20.6 5.53

אא
 

אא Secondary Refrigerants 
 ،א،א،אאאאא

Kא،(methyalcohol) א،א(brines)אא 
 אאאאאא
אאאאאאאK 

 אאאאW 
- אאK
- אא)/18.4( kgkJc

p
=K

- אK
- K
 
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א(CFCs)א 
אאאradiationUV β−
radiationUV β−W 
- אאאK
- אK
- אK 
- אאאאK
- אאאK

אאא١٥ J٢٠
אW 

 


אא 

 

١E אאאC+Cl2+F2

٢E אאK 
٣E אאFאKE 
٤E א)( 3OאOCl2K 
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٥E אאOCl2K
٦E א22 OCl +K

OClOCl 232 33 =+א 
אאאאא

אK 
אאא(ODP) ozone depletion potential)(

W 
- ODP=1אR=11ODP=0.5 אR=22 
- אאאאאאא(Global 

warming Potential, GWP)W
  GWP= 1 for CO2       

     GWP=0.05 for CFCs

 
אאMontreal Protocol  

אאאא(CFCs)
W 

- אאR12,R11א1986-2000 
- אא(CFCs)אאW
- 2015-2030R22K 
- אאK
- אאאאאאא2005K 
- אאR134aK
- אK

تكییف سیارات دبلوم ھندسة السیارات
الوحدة الثانیة:  وسیط التبرید



 
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אאAlternative Refrigerants 
אאאא(HFCs)(HCFCs) 

אאאKאאאאאאW 
א 

R134aR12
אFאאא

אE 

)13412532(
407

aRRR
cR
++

R22
אאא

 

)12532(
410

RR
aR

+
 אא

 

אאאא
אא 

)600134218(
413

ARaRR
AR
++

R12אא 

)600134(
417

aRaR
aR

+
 R22אא 

אא 
 

،אאאאאא(greenhouse effect)
א،אאאאאא

אKאא
אKאאW 

אHCsW 
 אאאא
אאאאאKא

א؛K 
אR717)(

3
NHAmmonia 

 אאא
אKאODP=0GWP=0K 
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 

- ٣١-

א744)(
2

RCOdioxideCarbon − 
 אODP=0GWPאאא

א(low energy efficiency)א
)3.31( CT

critical
°=אאאK 

 

אאAir (R729) 
 אאאאאK 

אWater (H2O) – R718 
 אאאאא0(א( CT °>

אאא(specific vapor volume)
אKאאא(Lithium Bromide)K 

אאBrines 
 אאאא

אאאאא
אאאאאאאKאאא

אאאאK 
אאאW 

- אCalcium chloride(CaCl2) 
 אאאאC°−17 

- אSodium Chloride(NaCl)

 אאאאC°− 21 
אאאאא

אאאK 
אאאא(Antifreeze solutions)

אאאW 
 JאAlcohol JאGlycerine 
 Jא  Ethylene Glycol                       JאPropylene Glycol 
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 

- ٣٢-

א 
- א،אאא،אא

אאאK 
- ،אאאא

אאאK
- אW

♦ א(CFC's) 
♦ א   (HCFC's)
♦ א(HFC's) 
♦  
♦ אא 
♦ אא 

 
- ASHRAEאא،אא700אאאא

Kא،אאXYZ
R،אZאאא،אא Y

אאאאאאאאXא
אאK 

- א،אאאK 
- אאא،אאאK

אאאאאא(EPA)K

تكییف سیارات دبلوم ھندسة السیارات
الوحدة الثانیة:  وسیط التبرید
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אאאאאא

אאאא


א







א


א




٣
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אא 
אאא 

 
אא

אאאאאK 

 
אאאאW 

אאW 
• אאK 
• אאאK 
• אאאK 
• אאאK 
• אאK
• אאאK 

 
אאאW٦ 
 

تكییف سیارات دبلوم ھندسة السیارات
 الوحدة الثالثة:  النظریة الاساسیة

لعملیة التبرید
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Wאאאא 
אאאאאא

אK 

 
אF٣ J١Eאאא 

אאא
אK 

 
אF٣ J٢Eאאא 

 

تكییف سیارات دبلوم ھندسة السیارات
 الوحدة الثالثة:  النظریة الاساسیة

لعملیة التبرید
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אאאאא
אאאאKאאאאאא

אאאאא
אאאאאאא

אFEאאאאאאא
K 

 
Wא 

١LW 
אאאאאאא

אאאא 
אאאאאאאK

אאאאאאאאאא
אאK 

 
٢LאאW 

١ JFאאאאKE 
٢ JK 
٣ JאאאאK 
٤ JאאK 
٥ JK 
٦ JאאאK 
٧ Jאאאאא

אK 
٨ JאאאK 
٩ Jאאא

אK 

تكییف سیارات دبلوم ھندسة السیارات
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- ٣٦-

אאאאאW 
 

אאWאR-12אFCCL2F2E 
אא،א،אא

אא J٢٩F J٧}٢١Eאא
אאא،א

א٨٠٠אF٤٢٧KE 
 

אאWאא R-134aאFCH2F-CF3E 
אFEPAEאאא١٩٩٠–

אאFאאE
FCFCS HCFCSEאא٢٠٣٠K 

אאHFC-134aאאא
אאאאאR-12R-134aאאא

R-134aאאאאK
אאאHFC-134aא

אK 
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 
אF٣ J٣EאR12R134aאאא 

 
אF٣ J٤Eא 

 
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Wא 

אא 
אFZEאאFLEאאFKE 

אאאאאKאאא
LאLKאאאאL٢אא

אLאאFEPa=N/m2KK 
אאא0

אאאאאא760 mm 
אאאאKאאאא

،אאאא 
אאאאאאאאא

Kאאאאאאאאאא
KאאאאאאאKא 

 
אאW 

אאאאאאאאאא
אKאאאאאאאא

אאK 

 
אF٣ J٥Eאאאא 
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אאאאאאאאא
1 barאאאאאאאאא

אא1 bar Kאאאא
אאאאאאK 

 
אWאא 

אאאאאאאאאאא
אאא

אאאאאאא
אאאאאאאאK

אאאאאאK 
 

WR-134a  R-12  

אאאאאKא
אKאאאאאא

K 
אאאאאאאא

אאאאK 
אאאאאאא

אאאאאאאאא
אK 

 
 
 
 
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Wאא  

אאאW 
אאאאאאאW 

١ Jא 
٢ Jאא 
٣ J 
٤ Jאא 
٥ J 
٦ J 
٧ Jא 
٨ JFEאא 
٩ J 

١٠ Jאא 
 

 
אF٣ J٦Eאאא 
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 
אF٣ J٧Eאאא 

 
 

Wאא 

אFאEאאאאא
אאאאאא

אא  א א  אא
א  א   א    א   א 

 א א  א א  אאא
א٥}٢٢אאK 
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אא

אאאא  




א







٤



 
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אאא 
א 

 
 

אא
אאאאאאא

K
 
 
 

אאאאW 
אאW 

• אאאאK
•אאK
• אאאK
 

אאאW٤ 
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W 

אאאאא
אאאאאאאאאא

K 
אאאא

אאאK 
 

WאאאW 
אאאאאאא

אאאאאאאאK 
אאאאאאאא

אאאK 
 

 
אF٤ J١Eאאאא 

 
אאאאאא

אK 
 
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WאW 
אW 

١ Jאאאא 
אאאאא

אאאאKאאאאא 
 

 
 

אF٤ J٢Eאאאאאא 
 

 
אF٤ J٣Eאאאאאא 

 
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٢ Jאא 
אאאאאא

אאאאאא
אאאאאאאאאKא

אאאאK 

 
אF٤ J٤Eאאאא 

 

 
אF٤ J٥Eאאאאא 

 
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 
אF٤ J٦Eאאאאא 

 
٣ JאאK 

אאאאאאאאא
א 

 
אF٤ J٧Eא 

 
 

 
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אאK 

 
 

 
 

אF٤ J٨Eאא 
 

٤ JאK 
،אאאאאא

אאאאאאא
אאא،אאא

אאK 
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אאא
אאאאאאאאא

אאK 
אאאאאאאאא

אאאאאאאאאK 

 
אF٤ J٩Eאא 

 
אF٤ J١٠Eאאא 
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אאאאK 
 

 
 

אאאאאK 
 

אאאא 
אאאא  אאאK

אאאאאאאאW 
١ JאאK 

אאאאאK 
٢ JאאאאאאאK 

א אא  אאא، אא
אאK 

 
 
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WאאW 
אW 

١ Jאאא 
אאאאאאאאא

אאאK 

 
אF٤ J١١Eאאא 

 
٢ Jאאאא 

 א אא אא אא    
אאאאאאאK 

 
אF٤ J١٢Eאאאאאא
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אא

אאאא




א







٥
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אא 
א 

 
 

אא
אאאאאאא

K 
 
 

אאאאW
KאאW 

• אאאאK
•אאK
• אאאK
 

אאאW٨ 
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W 

אאאאאאא
אאאאא
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אאאאאא
אאאאK 

 
אF٥ J١٠Eאאאא
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אאאא

אאאא


א




א







٦
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אא 
אא 

 
 

אא
אאאאאK 

 
 
 

אאאאW
אאW 

• אאאאאK 
• אאאK 
• אאאK
• אאאאK 

 
אאאW٦ 

 
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W 

אאאאאא
אאאאאאאאא

אאאאאאא
אאאאאאאאKאאF٦ J١KE 

 
אאאאW 

אאFאא
אאEאאאאאא

FאEאאאא
אאאאאאאא

אאאK 
 

 
אF٦ J١Eאאאאא 

 
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אאאאW 

אאאאא
אאאא

אאאאאאאK
אאאאאא

אאאאאאאא
אאאאאא

אFאאEא
אאאאאאאאא

אאאאאא
אאאאאא

אאאא
אאאאאא

אאאאאא
אאאאאא

אאאאאאא
אאאאאאאאא

אאאאאאא
אאאאאאאא

אאאא
אאאא

אאאאאא
אאאאאא

אאאאאאא
אאאאאא

אאאא

تكییف سیارات دبلوم ھندسة السیارات
 الوحدة السادسة: منظومة

التكییف والتبرید



 

-٦٢-

אאFאאאEא
אאאאא

אאאאאKאאF٦ J٢KE 
 

 
אF٦ J٢Eא 

 
 
 
 
 
 
 

تكییف سیارات دبلوم ھندسة السیارات
 الوحدة السادسة: منظومة

التكییف والتبرید



 

-٦٣-

אאW 

אאאאאאאW 
١ J٢א Jאא 
٣ J٤ Jאא 
٥ J٦ J 
٧ Jא٨ JFEאא 
٩ J١٠ Jאא 

אאF٦ J٣KE 

 
אF٦ J٣Eאאא 

 

تكییف سیارات دبلوم ھندسة السیارات
 الوحدة السادسة: منظومة

التكییف والتبرید



 

-٦٤-

WאW 
אאאאא

אאאא
אאאאאא

אW 
 

FEאאW 

אאאאא
אאאאאKאאF٦ J٤KE 

אאאאאאאאא
אאאאאאא

אאאאאא
FאEאאאא

אאאאאKאאF٦ J٤KE 

 
אF٦ J٤Eאא 
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١ Jא٢ Jא٣ Jא٤ Jא 
٥ Jא٦ Jא٧ Jא٨ J 
٩ Jא١٠ J١١א Jא 

 

 
אF٦ J٥Eאאאא 

 JאאאW J 
אF٦ J٥EאאאאאFאE

אאאאאאאא
אאאאאאא

אאאFאאEאאא
אאאאFאאEאא

אאאאאאא
אאאאאאFאאEFא–

KEאאF٦ J٦KE 
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 
אF٦ J٦Eאאאא 

 
١ J٢ J٣ J٤ J
٥ J٦ J٧ Jא 

 
 
 
 
 
 
 
 
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 JאאאW J 
אאאאKאא

א Kאאאאאא Kאא
אאאאאאאאKאאF٦ J٧KE 

 
 

 
אF٦ J٧Eאאאא 

 
 

אאאאא
אאאאKאאFאאE

FאאאEאאא
אK 
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١ JאW 
אאאאאאאא

אאאאאK 
٢ JאW 

אא،אאא
אאאאK 

٣ JאW 
אאאאאאאאא

אאאאFEאK
אאאאאאא
אאKאאF٦ J٨KE 

 

 
אF٦ J٨Eאאאא 

 
 
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WאאW 
אW 

אא٢אא١Kאא
F٦ J٩KE 

 

 
אF٦ J٩Eאאאאא 

 
אאאא

אאאאא
אאאאאאא

אאאאאאא
אKאאאאאאא

אF٦ J١٠KE 
 
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 
אF٦ J١٠Eאאאאא 

 
WאW 

אא
אאאאאאאא

אאאאFאE
אאאאKאאF٦ J١١KE 

 

 
אF٦ J١١Eאא 
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אWאאW 
אאאאא
אאאאאא

אאאאאאאא
אאאKאאF٦ J١٢KE 

 

 
אF٦ J١٢Eאאאאא 
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 
אF٦ J٢١Eאאאאא

 
 
 
 
 
 
 
 
 
 
 
 
 
 
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אאאאאW 

אאאאאאאאא
אאאאאאאאK

אאאאאאאאאא
אאאאKאאאאא

אאאאאאKאאF٦ J٢٢KE 
 

 
אF٦ J٢٢Eאאאא

 
 
 
 
 
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אW 

אאאאאא
אאאאאאא
אאא

אאאאאW 
١ JWאאאאא

אאK 
٢ JאאאWאאא

FKE 
٣ JאאWאא

אאK 
٤ JאאWאאאאאK 
٥ JאאWאאאFאאEאא

אאאאאK

 
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אא 
 

A 
Acid concentration  
Air-Cooled Condenser 
Air-Cooled Evaporator  
Arc Welding 
Automatic Expansion Valve 
Automobile Air Conditioning 

אא 
אאא 

אאאא 
אא 

אא 
א  

B 
Battery 
Bubble test 

FאE 
א 

C 
Capacitors 
Capillary tube 
Carburiusing Flame 
Centrifugal Compressors
Charging Cylinder 
Cleaning Tubes 
Compressor 
Condenser 
Condenser pressure regulator 
Contactor 
Coupling 
Crankcase pressure regulator 
Cutting Tubes 

אא 
אא 

אא 
אאאא 

אאא 
א 

 
 

א 
אא 

א 
א 

א  

D 
Desert Cooler 
Digital Clampmeter 

אאא 
אא 
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E 
Electronic Leak Detector 
Electronic Expansion Valve 
Evaporative condenser 
Evaporative cooler 
Evaporator 
Evaporator pressure regulator 
Expansion device 

אא 
אא 

אא 
אא 

א 
א 

א 
F 

Flashback arrestors
Filter/Drier 

אא  
אLא 

G 
Gaskets 
Gas Welding 
Global Warming 

א 
א 

אאא   
H 

Halide Test Lamp  
Hard drawn tubing 
Heat Pumps 
Hermetic
High Pressure Cutout

א 
אא 

المضخة الحرارية 
 

אא 

 I 
Insulation Resistance Test א 

L 
Liquid-Cooled Evaporator 
Litmus paper 
Low Pressure Cutout 

אאאא 
א 

אא 
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M 
Measurement Devices 
Megger 
Microprocessor 
Multimeters 

א 
אא 

א 
אא،א

N 
Neutral  
Neutral Flame 
Non-Return Valve 

אא 
אא 

א 

O 
Oil Separator 
Oxidising Flame 
Oxy-Acetylene Welding 
Ozone Depletion Potential 
Overload  

א 
אא 

א 
אא 

אאא 
R 

Reaming Tubes 

Reclaiming Unit 

Receiver 

Reciprocating Compressors 
Recovery Unit 

Relay 

Relieve Valve  

Rotary blade rotary compressors

Rotary Compressors

א 
א א 

אא 
אאא 

א א 
א 

א 
אאאאאאא

אאאא 
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S 
Screw Compressors 

Scroll Compressors 
Semi-hermetic 

Shut-off valve 

Sight Glass 

Snifting

Solenoid Valve
Spring 
Standard Tubs

Stationary blade rotary compressors

Stepper motor

Strainer

Soft Tubing

Suction Accumulator
Sulphur Candle

Superheat

אאא 
אאא 

 
א 

א 
 

 
 

אא 
אאאאאאא 

אא 
 

אאF( 
אא 

א 
א 

T 
Test Manifold 
Thermostat 
Thermostatic Expansion Valve 
Transducer 

א 
אא 

אאא 
  

U 
Ultraviolet Leak Detector אאא 

V 
Vacuum Pump א 

W 
Water-Cooled Condenser Welding אא 

א 
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א 

אאאאאא א 
א 2m  Area A

א sec
mVelocityc  

אאא
 k kg.

kJConstant pressure specific heatpC  

אאא
 k kg

kJ
⋅  Constant volume specific heatvC 

אא - Coefficient of performance COP

א mDiameter d , D

אא kJTotal energyE

אאאא
א 

2m/WBlackbody emissive FluxbE

א - Friction Factorf

א NForceF

א - View factorijF

אא 2sec
mGravitational accelerationg

אא 2m
WIncident radiationG

א Grashof numberGr

א kg
kJEnthalbyh

אאא
 Cm

W
°⋅2Convection heat transfer coefficienth

אאא
 Cm

W
°Thermal conductivityk

א mLength; half thickness of a plane wallL 
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א kgMassm

אא sec
kgMass flow ratem&

 - Nusselt numberNu

א mperimeterp

א kPapressureΡ

א - Prandtl numberrΡ 
אא kJTotal amount heat transferQ

 2m
WHeat fluxq&

אאsec
3mVolume flow rateQ&

א mRadiusr

אא mCritical radius of insulationcrr

אא Kkg
kJ

⋅Gas constantR

אאא W
C°Thermal resistanceR 

אאא Kkmol
kJ

⋅Universal gas constantuR

 mReynolds numberRe

א mThicknessx

א secTimet

אאC°  or KTemperatureT

،אאאא
אא C°  or K

Initial Temperature ,inside 
Temperature

iT

אאאא kg
kJ     s

mInternal energy, velocityu

אאא
א Cm

W
°⋅2Overall heat transfer coefficientU

אא kg
m3

    s
mSpecific volume ,velocity  v 

א 3m  Total volumeV

א kWpowerW&
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א sec
2m  Absorptivity ; Thermal diffusivity,α

א - 
Emissivity ;heat exchanger or fin 

effectiveness
ε

א - Fin efficiencyfinη

אא sec⋅m
kg ,  secPa ⋅Dynamic viscosityµ

אא sec
2m  Kinematic viscosityv

א 3m
kg

Densityρ

 - Stefan-Boltzmann constantσ

אא،- Transmissivity, Shear stressτ

 - Atmosphericatm

א - Cylindercyl

 - Electricale

 - Inlet, initial, or indoor conditionsi 
 - Outdoor conditionso

א - Radiationrad 
א - Surfaces

אא - Surrounding Surfacesurr 
 - Systemsys

אא -wallw 
א -  Difference ∆ 

אא - Ambient conditions∞ 



אא 

 

א

א m&skg /Mass flow rate

א mkgmass

אLאw
m&  skg /Condensed water

אא am&skg /ِAir mass flow rate

א pPaTotal pressure 

א p∆PaPressure difference

אא apPaAir  pressure

א vpPaVapor pressure

א epPaEvaporator pressure

א cpPaCondenser pressure

אאא RkgKmoleJ −Universal gas constant

אא RkgKJGas constant Specific 

אאא pckgKJSpecific heat

א cW  WCompression work

א eQ  WEvaporator load

א ccQ  WCooling coil capacity  

א hcQ  W  Heating coil capacity 

אאאא cQWCondenser heat transfer 

אאא sQ  W Sensible heat load 

אאא lQ  Wlatent  heat load

אא REkgJRefrigeration effect

אא COP-  Coefficient of performance

אא aV  3mAir vlome

א vV  3mVapor volume 



אא 

 

אאא aTKAir temperature

אא vT  KVapor temperature

אאאdbT  C°Dry bulb temperature

אאא wbT  C°Wet bulb temperture

אא RH%Relative humidity

אא ωkgkgSpecific humidity

אא tQ  WTotal load

א TR  TRTon of Refrigeration

אאFאE cQW
Wall gains (conductive heat 
gains)

א 
rQWRadiation load

א p
QWHeat gains from people

א lQ  WHeat gains from lghts 

א vQ  WVentilation load

א eQWHeat gains from equipment

 mQWMiscellaneous  loads

אאא SHF-  Specific heat factor

אאאאUKmW 2Overall heat transfer 
coefficient

אאא
א RTC°Room or space  temperature

אאאא iTC°Internal temperature

אאא oTC°Outside temperature

אאא STC°Supply air temperature

אא T∆  C°Temperature difference

א I
2mWRadiation intensity

א α-  Absorptivity factor
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אאאאא
i

hKmW 2Internal heat transfer 
coefficient

אאא
א o

hKmW 2External heat transfer 
coefficient 

א hkgkJEnthalpy

א SC-  Shading coefficient

אא 
vs

QWVentilation load -sensible

אא vlQWVentilation load -latent 

אאאא
א o

v  kgm3Specific volume@ outside 
conditions

אאא fgh  kgkJLatent heat of vaporization

א V3mvolume 

אא Q13 −sm
Discharge (volume flow 
rate)

 Nn ,-  number

א F-  Lamps factor

א DF-  Diversity factor

א η-  efficiency

א sη-  Saturation efficiency

אא η-  Contact factor

אאא ACH1−hrAir change per hour

א sS ,kgKJ /Entropy

א CLWCooling load
א x-  Dryness factor
א hphpHorsepower
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