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0 67264-Low Temperature Refrigeration

What | will read in QI\G(<Pp] PICA AT
today's class. AO]|

Chapter-1

1. Concept of Low-Temperature Refrigeration
2. the term Low Temperature Refrigeration:
3. the Purpose of Low Temperature
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67264-Low Temperature Refrigeration

Chapter-1
Concept of Low-Temperature Refrigeration
1.0 fywgKv (Introduction):

eZOgvb mgtq c,w_exi tUKtbvjRxKvwj Ges weAvibi AMOhvivi mvE_
tUrGvHiPviii eénvi AM2MwZ mvwaZ nigiQ| GB AMOhvivq wbrce Zvcgvivi eénvi wetkl
wPwKrmv weAvib kj"wPwKrmvqg wetkl DbcewZ mvab K#i#Q| Lv'"msiyb, Lv'"cwienb, daeb ev i
msiyb, ivmvqwbK I Re cv_© msiytb, wki KviLvbvg, AvBmwug msiytb Ges M*elbvMvii Gi eén
wetkl DbcewZ mvab jvf K#i#Q)|

wbrce Zvcngvq msiwyZ ‘@e}vi bMZ gvb Ayzboe _v#K, LvecOvY Ges bvb AcwiewZOZ _v#
wbxce Zvegviv MVm ZijxKitb Ges Mvm cv_©K Kith AMObx fywgKv cvjb K#||

eZOgvb wek; MVm, wngvgK ZijxKibi 4 HvFqvRWbK wm#+g evcKfv¥e cOmvi jvf K#i#Q| GB
CxXWZ¥Z hs¢cva| Drcv'b, eénvi, cOfqviMi bZzb 1jI, AwZ wbPz Zvcgvivg ‘2tei’ Drcv'bims
Mielbv, MVm ZijxKib bZzb w'M#3li m~Pbv K#itQ|

mvavibZ (-)
Zvcgvlv eySVQEEl xa
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| 67264-Low Temperature Refrigeration

1.1 wbrice Zvcgvivi wngvgb (State the term Low Temperature
Refrigeration):

th tiwd«Rv#ikb cxwZ+Z GK ev GKvwaK avc
AwZug K#i tKvb Avex ~'vibi Zvegvlv (-) 400C *_#K cigk~b Zvcgvlv
ch©8I A_©vr (-) 2730C Zvcgvlv m,wo Kiv hvg tm cxwZ#K wbrce
ZvcngV| wngvgb e#j| uviqvRwbK wewfboe Kvh©p#g Ges eénvi
weAvib wbrce Zvegvlv cOtqvM thgb: tKvi wU2U#g>U Ae tgUvj, M
Zijx I cv_©KKib, Drevw Z “3tei Gbfvgibtg>Uvj tUw+s cO¥fmm G w
ASIf~©3|
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v 67264-Low Temperature Refrigeration

1.2 wbrtoe Zvcgvivi cOfquRbxqZv/Dik” (Describe the Purpose of
Temperature):

cOhyw?® mg,, x wetk! wbroe Zvcgvivi wngvqibi Dk elic
Mzelbv tK>"2, cvigvbweK cOwZoévb, wPwKrmv weAvb, Mim ZijxKib (evZvm
H, Co,, N,) Jla wk#, ip msiy$b, kj"'wPwKrmvmn B#jKU?wb- tUK+bvjwRi w
BYU?y#g>Um Drcv'b| ZvB wbrice Zvcgvivi wngvqgibi cO¥qvRbxqZv Acwimx

1) M#elbv tK+> "2 (*thgb: gnvk~b ' M*elbvq I wewfboe M*elbvi KviR)|
2) cvigvbweK cOwZovib|

3) wPwKrmv weAvb I kj'“wPwKrmvq|

4) Mvm ZijxKib (*hgb: evZvm O,, H,, H, Co,, N,)|

5) Jla wki I ip msiy+b|
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0 67264-Low Temperature Refrigeration
Procedure......
6) B#jKU2wb- tUKtbvjwRi wewfboe BYU?2y+g>Um Drev'b
7) uvigveviqvjwR I pvigvmvRvOwi+Z|
8) AvBmwug dvzix#Z|
9) AvUvi MOvDU we'yi mvcavB jvBib|
10) G-cvbkb (Expantion) wdwUsm AVU wkOsK (Shrink) wdwUsm Kv#R|
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v 67264-Low Temperature Refrigeration
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L 67264-Low Temperature Refrigeration

Next Lecture

Chapter-1

1. The term Cryogenics
2. the Development of cryogenic technology
applications
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0 67264-Low Temperature Refrigeration
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B 67264-Low Temperature Refrigeration

What | read in the W FICT 1

previous class. W@‘ITI[I

1. Concept of Low-Temperature Refrigeration
2. the term Low Temperature Refrigeration:
3. the Purpose of Low Temperature
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B 67264-Low Temperature Refrigeration

What | will read In

today's class.

GRS 0T [0
oq|

Chapter-1

1. The term Cryogenics
2. the Development of cryogenic technology

applications)

3. the Low temperature production method):
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hapter-1

1.3 pv¥qvFRwbK (Define The term Cryogenics):

uviqv I RwbK ‘'ywU MOxK k*3i mgs~#
uviqv k¥ai A_© nj eid kxZj, ¥RwbK k#ai A_© nj Drcv b Kiv
uvEqviRWbK ej#Z eid kxZj Ae™'vq cb"Drev b*K eySvq| whbrce
e, Wxi cOwugviK pviqviRwbK efj|

Cruogenic’s n¥'&Q (-) 1000C t_*K cigk~b Zvcgvlv A_Ovr (X
ch©sl cwimdii ws¢CVWZ| Avwe®<V| Drcvb 1 eéenvdii m#ls
cO*KSkijjbZzb
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B 67264-Low Temperature Refrigeration

1.4 pviqviRwbK $UK#bvjwRi cO¥qvM I Dbcegb (Describe the Deve
cryogenic technology application):

uviqviRwbK 13 cO_g Ges GLb ch©3ll me#P+q eo cO%q

1) MVvm ZijxKib I wecyj cwigvb Drcv b|
2) kjwPwKrmvqg I pvEqveviqvjwR|

3) Aw-#Rb, bvB*U2v#Rb, AvM©Ob, wbgb, wnwjqvg, wubb I tRbb c,_KxKib I
4) bZzb cOwuqvqg B UvZ wk#i 50% Zij Aw-+Rb Mvm eénvi

5) ivmvgwbK wk#, tycbv™; Ges i#KU wby#c eénvi|

6) Lv 'wngvwqZKib, Lv ‘cwienb KviR|

7) Mielbv mspval KviR Zij wnwjgvg Mym eénvi|

8) fctU?vwjqvg Mvm c¢,_K ZijxKi*b (*hgb: nvB¥W?av+Rb, Bw_wjqvg, wg*_b
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1.5 wbroe Zvcgvivi Drcv’b cxwZ (Describ
temperature production method):
wbrce Zvcgvivi Drcv'b cxwZ #jv nj:

1) gnvk~b " M#+elbvq I wewfboe M+elbvi Kv#R
2) Mm ZijxKi*b

3) evqy ZijxKitb

4) pviqveviqvjwR

5) pviqvmvROvwi
6) iy msiy+b

Department of R & AC Technolog
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B 67264-Low Temperature Refrigeration

) fz-Mf©™ we yr mieivn jvBib

8) Jla wk#i

9) B#jKU2wb- tUK+bvjwRi wewfboe BYU?y#g>U Drcv'tb
10) AvBmwpug dvxwitZ

11) cvigvbweK M+elbvq

12) G-cvbkb wdwUsm I wkOsK wdwUsm KviR|
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Next Lecture
Chapter-2

1. The Production of low Temperature
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Thanks
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8 67264-Low Temperature Refrigeration

What | read in the W PICT 1

previous class. WWI

1. The term Cryogenics

2. the Development of cryogenic technology
applications)

3. the Low temperature production method):
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What | will read in QI\G(<P] PICA AT
today's class. AO]|

Chapter-2
The Production of low Temperature

1. The Production of low-temperature

2. the multistage Refrigeration system for the
production of Low Temperature

3. advantages of multistage system for production
low Temperature
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hapter-2
2.5 whrce Zvegvivi S ATHRFIAT AZfOTTZ:

List methods of production of low Temperature
g~ fARfEfie AgpfosTyza LTy RF Srowrgr S AW FaT I TATS
%) WMFBTEGT AfFoa= 6w

R) FIAHG BT
v) 2org FHfers BN
8) W1 FHfers BN

¢) G2 W2H Sew
Y) FNGG 6N

q) feite fSTTsBw

v) FTOG 08T (——

\
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2.2 wbrce Zvegvivi B AR GV WO S (IS 08

A SATIION (FAPGIIHN A0S G2 I SOMIF FORR I BLs
STSIEF FATI TR P [ RIGH LA BN FE RATR
I ST (I O Ol NG (0N PG Vafo T

NIFORG (JFGUINN NFfod TR WEH NN O] VAN
T O G WEBEG I @FGIW HafS (N S =
T WS QR SIRET G| TGRS @RS A afore
PCEAACL] NI Q“Ul<lﬂ3c‘ﬂ<l J3P1¥ Q‘UKKBC'IKI JI]RIF PLd ACd] RC

RATHRF ATPON H[RUGAR Y| 00 J© [N O NI Bl
| fRr MR T Iy RN rafe
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a'q%n ARG Hra SR 2CICATI6R (A AT RATH
NS BITHR G N OI9130141 (o1 (TR TR =R A | | ) Faba R
A% TP (A FRNADH 5197 G2 ©1Y AMGTY TORpens (@evwet V| 0 |#w| 0 | e

A P 4% TORPAR WN e _orvna| b s mmomm?ﬁﬁﬂw EGAD
ATIS X VLN BIY T& SO AT B [GF TGN

BIYS SO RS SIFEN U 6T TBRFAR 0 == Zcm E‘
—| "8 |

ﬁwmww—m@%sr%wmw | 555
BIT G IS RN FOSH AT | FIOSH O G4 |
A3 O RIS g W A ARTS 2 | OF O FJ
RIS Al O :-zesna Oy (1520 A7 FAIF AT FA | 464

A2 S PN < Ol RIS W¥g~ ©g ( Control
valve)RTdl fNIE® 20T OO fRF SI9/14r (29 -110°C)
WWWWWWWWW EE
AN VO30 RUTF bk

P PO P }

~rgdo gl

5 - 5 2 AR AR
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rocedure......
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Next Lecture
Chapter-2

1. The cascade system for production low
Temperature

2. two stage Cascade System for production low-
temperature
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Thanks
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W 67264-Low Temperature Refrigeration

What | read in the W BT T

previous class. WW|

Chapter-2
The Production of low Temperature

1. The Production of low-temperature

2. the multistage Refrigeration system for the
production of Low Temperature

3. advantages of multistage system for production
low Temperature
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0 67264-Low Temperature Refrigeration

What | will read in QI\G(<Pp] PICA AT
today's class. AO]|

Chapter-2

The Production of low Temperature

1. The cascade system for production low
Temperature

2. two stage Cascade System for production low-
temperature
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W 67264-Low Temperature Refrigeration

Chapter-2
2.Y N7 oromrar J5ete FIHIEG IBTNa I (Describe the ¢

system for production low Temperature)

(T A Fforte B2 AT OTONYF (GATF FACHAAN AFZIS AT
RN 9939 FE 93T Agfod FTOAF (F W7 30
ROICATIAOT FIAT ST BT N7 SN ara A1 I OIS
NS 6T =TI

AN O9F AGfoqd FCOGAT (F AT 4F0 AGfod TOTANTIGA
OGT BT TATRICH Casket condenser ITA| SUHATA afe asfe orv
HIal (Heat Exchanger) fGOI25 | |
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v 67264-Low Temperature Refrigeration

dR gpforte QN
ST 31T FAT T (-

40

oC (®{P -110 oC)

PIIC Ngfo NGP
TATTAN 3™ vaAq
e fISeIRl Pictet

Y|

(O (P O] AR

G AIQRJU] PLIN|

C—; | Comprussdoe-1.

Biaporaton *

M ‘ .
Exproaon\alve

CREEIINIGAY
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0 67264-Low Temperature Refrigeration

2OEPAd  [IzE g foa W%
FIATANMA

I3 SHNEF fOTAT STRIT ISIATAG (ATH I RNTH
NN BT G2 TN SINIT (T (T PO A= (A |
AR U2 (AP RATTCHT 197 G789 IMGTH FORFAR
NI PRI AR TORFAN WON  RAMET _S1omnar
WAANR® XA VLN G [&F FCOAAT AT SR \O% NYTN
BIYS SO RS SIFEN U ST TBRFAR G0
STV NS T O SIAT FCRITT AT P | TH
BI G: IAT PR FOSH AT | OIS O G141
A3 O RN TIg® A OF AT 27 | TF O
fimwwm??rsem O] fep 20 A Felld AR (A |
G2 M FANIT [~ o RIS W¥g~ ©9F ( Control
valve)qI{T [AS{F© =T ROTANIGS ﬁﬁ Ol (AT -110°C)
NN B FONE IONY RATF A0 AN IE | a2
AN VO30 RUTF b

f—
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v 67264-Low Temperature Refrigeration
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o 67264-Low Temperature Refrigeration

Next Lecture

Chapter-3
1. The manufacture of Dry Ice
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0 67264-Low Temperature Refrigeration
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B 67264-Low Temperature Refrigeration

What | read in the VG W q

pI‘EViOUS class. le

Chapter-2

The Production of low Temperature

1. The cascade system for production low
Temperature

2. two stage Cascade System for production low-
temperature
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What | will read In OIINGI(<P] SPICA T

today's class. RIVEH

Chapter-3
1. The manufacture of Dry Ice
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hapter-3

.0 ©f¥aT (Introduction) : T2 BUEH IATS IV TR
WH2G (Co2) 7 FfON WIFT (F JATTI FIEN TR
WHRTOF 20 W5 FAAHAF O AW Iy Afqore
THIRTS ST WHNAECT OFA ATANS T T FON WIET

FA THIFTOITE SICA FON FIEN UL EXAVE
G TN E\T‘,"’TTITET qQboc |IFFYANNRES HI Rufre

HWIZH AIFBF, A[AIZN Fa1 G432 I Rafsres amy
HaT AT G I 49199 Co2 AT FAT I

%z, Department of R & AC Techn
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0.5 BN T2 WHIRG([CO)_2) OINHFAT /@S (State [COJ_2 liquefica

FRN T2 WHRG M (F Fol[P AL BICA {57 HNTITOT N @Y 70K
AT AT IS PE O PN 12 WHRG ¢ AfFTS H1 T |

0.2 O PN T2 WHRG (F HFON I B2 WHR(G A FTO FAT NG|
methods for solidification of liquid [CO)_2):

© 5 %S (© O FIN TI2 WIH20/THI2 W3S 4 AFTS F1 I
FIIN T2 ARG (F FON FIAN T2 WHRG 4 NFTS FAR RO TqZs...........
Y| fRE ATICH TE SINEN (-560C)d NTS HCR|(@ITHNF O TIZS VZS)
2| A [COY_2 (I I FeIID NN A 9© FA|

o | FRTITNG WHICH Y OIHN SHHAGN R |

TSNS NS 3¢ 0 N2 Rh® I AT ©12 J2 FAmie IR e |

Department of R & AC Tech
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9.9 W WA (ofd4 91"2‘1'% (List the methods for 2
solidification of liquid [CO)_2):

QIR W3 (Sfqq AZS AT Ire ATHToN Ngfod T

a2 *pfete I-AT Co 2 M FTATET ATF*N
AT make up CO 2 9MA ol (AtEF g3
TOITATAGT (ATF Wf¥1F ©Fd Iridtge co_2F==1q | 3 iz
4 AT STHIB® ZTH 70Kg/Cm? BITH 2Q.¢0C SINNTHIT | Q) JUUW/
FLOIANE AT FEAIOF MA  FTIOANA e

AT NN FIIAR ST TRIge FAT IH| a2 o7 | Todvde g0
HAAX F ATAFY ©dd MIATS (Y6 ©OIg 49 WYITH
NS T (FT (GFA NS BITH (1.03 kg/cm?)
GINIB ACY| 9% (HT (G (AT ATATHBA TG GICA
GINIG T 92 (T (GFMA (T YANA/ARCGA Cold Al
X OId ATGT AT | AT 92 (JT (6F1F (ATF Wf*1F  foF: Dry Ice R

AT CO_2 make up GF AT ANATT FTATT ATIT  System
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Next Lecture

Chapter-4
1. The Liquefication of gases
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Thanks
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W 67264-Low Temperature Refrigeration

What | read in the W FICT 1

previous class. WWI

Chapter-3
1. The manufacture of Dry Ice
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0 67264-Low Temperature Refrigeration

What | will read in QI\G(<Pp] PICA AT
today's class. AO]|

Chapter-4
1. The Liquefication of gases
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W 67264-Low Temperature Refrigeration

Chapter-4

the Liquefication of gases
4.0 f~wgKv (Introduction) :

nvB¥W?aviRb(H2) , Aw-#Rb(02) , Kve©b
A-vBW(Co2) , bvB*U?viRb(N2) , wnwjqvg (H)BZvw M
Ae'vq evZvimi Dcvvb wnimie evZvim wegvb _v#
Mimxq Dcv'vb i#v wKQz #cOvimimi gvafg Zitj isecvsli
hvq|GB Mim #jv Zij KifZ nij GF'i tcOmvi GKwU wbw ©6 1cO
Gi bxiP AvbijB n¥e | Mim 3jv Zij Kivi mgq Gi Zvcgviv Lye b
viK | GB Zvcgvivqg wewfboe tcOvWv+ mS|yb Kiv hy
nvBfW?2viRb lexKl*b bvB*Uav*Rb Ges wnw;qvg Zij

nvB¥W?3viRb W’-W Ly g™
Qﬂpgf}mm\t Hi&ij I

tiwd«Rv*itU o
Kve©b WvB 2% DFA K2R QIYAEGH BIG RN
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v 67264-Low Temperature Refrigeration

4.1 evqy ZijxKitb jx¥0 wmi+g eb©bv (Describe the
liquefication of linde system ) :

Hampson Linde 1895 mvij Rvg©vb weAvbx jx¥U wmi:+g D™
Ktib | d¥j GB cxwZ Zuvi bvg Abymv#i Kiv nq|

GB ccxwzZiZ (1 we>y)evZvm gvwés+BR Kiag?m*i (Mult
Compressor) cOtek Kii , mstKvwPZ n¥q evZvm B>UviKzjvi (Interc
Gi gva¥g VvUv niq (2 we>'y ) AvdUvi Kzjv#i (After cooler) Avim]|
Pvc w”'i _viK | D? Pvici (3 we>'y) evZvm wPi IqvUvi (Child water)
Aviiv Zvcgviv Acmvib Ki#i NbxfyZ Kiv nq Ges D® evZvimi (4 we>y ) A
Zvc Acmvitbi Rb"evZvm#K #Kvid-vm Mim hy® wnU G-#PAv#i (H
Exchanger) cO%ek Kivibv nq| GLvib tmcv#iUi (Separator) t K
ev®uxq evZvm va evZvm VvUv n¥q (5we>'y ) G-cvbkb fvjte (Ex

3?% %TP&%’%&‘S@&E&@
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v 67264-Low Temperature Refrigeration

tmcv#iU#ii Dctii w#Ki d-vm
evZvm*K (7 we>y ) n¥q wnU
G-#PAvii VwUv Kii evqygUj
t_*K Make up evZvimi mwnZ
wgwjZ n¥q Wv+ evZvm t #K
Acmvib K#i cybivg 1 we>'y n¥q
gvwét+BR K#ai?m#i cO¥ek K#i
mvB#Kj Pj+Z _viK |

Aci

GKwU wngvqb P#pi mvnvih™

wPi IqvUvi (Child water)
mieivn K#i AvdUvi Kzjvi (After
cooler) G VvUv cvwb wbqs;b

Erehert®
e
f |
(s Expengn velut. '
wPl : evZvm ZijxKitb

jx#0 wmiég
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v 67264-Low Temperature Refrigeration
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o 67264-Low Temperature Refrigeration

Next Lecture

Chapter-4

1. The air liquefication of Claude
System
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Chapter-4
1. The Liquefication of gases
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What | will read in OIN\GI(<P] PICA T
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Chapter-4
1. The air liquefication of Claude
System
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Chapter-4

4.2 evZvm ZijxKitb K-vDW wmi*o6*gi eb©bv (Describe the air Iiquefic
of Claude System) :

K-vDW cxwZ (Claude System) wbroe Zvcgviv Drcv'#
cxwZi tP¥q AvibK KvhOKix| Avi K-DW cxwZ+Z tewk wbroe
Drcv'b Kiv hvq | wbrce Zvcgviv Drevibi Rb“evZvm cOmvib cxw
_gmb cOfveiK mai?mvib BwA#bi (Expansion Engine) mvnvih Avil
nqg Ges ZLb Mim evZvm cOmvib c¢xwZ#Z Lye VvUv cviqv hvqg|
evZvmiK wnU G-#PAvi (Heat exchanger) # ¥K tbv wi- Pvic tgK Avc (
up) jvBb * K Wv+ gy® nlqvi ci Kfad®mi-1 (Compressor-1) MOnb
ms¥KvPb K#i B>Uvi Kyjvi Gi gva¥g kxZj n¥q evZvm Kiag?
(Compressor -2) G cOtek K#i Avevi msiKvPb niq AvdUvi KZjV*I (Aft
cooler) cOxek K#i | AvdUvi Kyjv+ (After cooler) wKQz VvUv n*q cO gw

G-+PAvi (Heat 2 gltl % 6&9\,
E (@%é SiON nsl _eg\‘/ fe ‘ho‘ll

n¥q G-cvbkb -
+ (AR A lEGhHﬂ INSTITHT,

ms+KvPb K#i t

TR P R ¥ A i N7 2 S
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B 67264-Low Temperature Refrigeration
cO g wnU G-#PAvi (Heat Exchanger-1) t #K NbxfzZ
MUm#K wnU G-#PAvi-2 (Heat Exchanger-2) G cO#ek Ki
wnU G-#PAvi-2 (Heat Exchanger-2) G evZvm#K G-cvb
(Expansion Engine) 1 *K AvMZ VvUv ev®uxq evZvimi
Avil VwUv Kiv nqg| cti mstKvwPZ evZvm#K (Expansion
gvafg cOmvwiZ n#q Zij tmcv#iUfi  (Separator) Rgv
tmev#iUi (Separator) t #K Zij evZvm#iK wmwjUvii msMO
tbIqv nq Ges tmcv#iU#ii ev®uxq VvUv evZvm Gi mv_ G-c
BwAb (Expansion Engine) * ¥ K AvMZ ev®ixq evZvm

G-#PAvi-2 (Heat Exchanger-2) cti wnU G-¥PAvi-1(Heat Exchanger
ntq tgK Avc (Make up) evZvEmi mv#_ hy nq|

tgK Av 3
Compre ,,« nB«pamnanq of. Bui& m.Tgmhmelegy

al

Kzjvi (A% 22> DRABAPOLY RECHMNGINST I AKTE
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Chapter-4
1. The Nitrogen liquefication process
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Chapter-4

1. The air liquefication of Claude
System
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What | will read in QI\G(<Pp] PICA AT
today's class. AO]|

Chapter-4
1. The Nitrogen liquefication process
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4.4 wPImn nvB¥WaviRb ZijxKib cxwZi eb©bv (Described the hydrogen liqui
with sketch)

nvB¥W?av#Rb ZijxKitbi Rb" gvwé++BR ev®uxq tiwd«Rviikb cxwZ e“envi Kiv nq|
@viv Conderser tK/Heat Exchanger TK Zij bvBfU2viRb @viv VvUv Kiv nq Ges Zij
Vacuam K#i evqyk~b™ ivLv nq b*Pr bvB*U?v#Rb VvUv Kiv e€'nZ n#e|

eb©bv: wP cO'wk©Z weix ev®Uxq nvBfWaviRb K tmcv#iUi (Separator) t_#K Ges Mak
MOnb Kii ms#KvPb K# 100 Ata Pvic 2 wU wnU G-#PAv#i mgvélivjfvie (HEL and HE2) +
300°% ev 27°% t_*K 440% ev 51% Kiv nq | GB mgvslivj t_#K Zvc Acmvib Kivi ci Avil Zvc mivé
Zij bvBtU2v#Rb (evgyk~b~ Ae™'vqg) VvUv Kivi Rb™ Wzevibv _viK| GLvib 88% / (-) 51% Zvc
Avil WUv K#i 65*k Zvcgvivg Avbv ng| cti Avevi tmcv#iUi t K AvMZ wbrce Zvcgvivi
ev®uxq wngvgK @viv -HE4 G VWUv Kiv ng| GLvib 65% t_#K Zvc AcmvwiZ ni#q -207
Zvcgvivg G-cvbkb fvijl +'q| GLvib G-cvbkb fvje @viv maiemvwiZ niq 21% / -2300
fmcvEiUF Zij nvB¥WaviRb Rgv nq| *mcv¢|U| + _¥K -230°%/21% Zvcngvq Zi| an#Wav#

et e e 7R EHARGHRNT OT R & A0, TR

HE4 & HEL n¥q #JEahx

bvBHU?viRb Dviv Vet 24" HEH AKAPOLY PECHNIC N

nvB¥W?aviRb Drcv b
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wPI: nvBfWa3viRb
ZijxKib
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Next Lecture

Chapter-4

1. the Helium Liquidification Process
with Sketch
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