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MEPELbE  ripMTMCKA
PRESSURE  MEASUREMENT

''Horor uacui natura habet.I"

piipoAa ce  yxacaBa  BakyyMa!  rlpa3Hor  ripocTopa y  HPMpoAM  HeMa!"  3ariHcao
je  joLii  APMCTOTe^  (Apiotot€in€,  384-322.   I.   Hpe  H.  e.)   H  To  MHLi]foeLbe  cy
ripMXBa"M   cko^ac"LiapM   cpeAH]er  Beka.   rlpoyuaBaLbe   HPLipoAHMx   HojaBa

cacToja^o ce TaAa i4ckfoyuliBo y ^MCTaH,y AplicTOTe^oBIix crilica. Tek je peHecaHca AOHe^a
npeokpeT.    rlpMpoAHe    HojaBe    ce    npoyHaBajy    nocMaTparbeM    M    ekcHepMMeHTOM.

MTaMjaHckoM  q]H3Muapy  TopMue^Mjy  (Evangelista  Torricelli,1608-1647)  ria^o  je  Ha  yM

1643.  r. Aa  HaiiMHM  c^eAchM  oriiiT:  y3eo je cTak^eHy L+eB Ae6foMHe  ripcTa, AyxMHe oko 800

mm,   3aTBopeHy   Ha  jeAHOM   kpajy,   HaHyHHo  je   XHBOM,   3aiieiiiio   oTBop   L+eBM   ripcTOM,

okpeHyo je  H  oTBop  3apoHMo  y  LUMpoky  HocyAy Takobe  McriyLbeHy XMBOM.  KaA je  ck^o-

Hiio  HpcT,  xMBa  je  y  LLeBM  cria^a  3a  HPM6MXHo    40  mm,  Aak^e,   BHCMHa  xMBe  y  L+eBM

M3HocM^a je oko  760  mm. Top"eM je Hariihoao  LLeB y CBMM  npaBHMMa, aM je HMBo xHBe

yBek   ocTajao   MCTM.   HocTaBM^o   ce   "Tari,e:   LiJTa   Ce   Ha^a3ii   y   HPocTopy   M3HaA  Xi4Be.
OAroBop  je  6iio:   BakyyM.   rlpHpoAa  je  Hoka3a^a  Aa  ce  He  H^aL]"   Hpa3Hor  ripocTopa!

Ao6Po.  Ako,  Aak^e,  rlpHPoAa AOTlyLIJTa  BakyyM,  LIJTa  oHAa APXM  xllBy y  HeBIi?  OAroBop

je  6Mo:  TexHHa  Ba3Ayxa  kojM  y  o6Mky  oMOTaiia  o6aBHja  3eMfoMHy  kyr^y.  TaiiHocT  Tor
oAroBopa    rioTBPAHM   cy   ekcnepMMeH"    rlacka^a,    q)paHHyckor   ¢M^o3o¢a,    nMCLia,
MaTeMa"ilapa  H  ¢H3Muapa  (BIaise  Pascal,  1623-1662).  rloHOBMo je  TopMueMjeB  or^eA,

y3eBLUH  yMecTo  xliBe  BOAy.   BMCHHa  BOAe  y  L+eBH   H3HocH^a  je  oko  10,32   in.   rlacka^  je
M3paqyHao Aa cy BHcliHa cTy6a xliBe  M  BHCMHa cTy6a  BOAe y o6PHyToj cpa3MepH ca TexH-
HOM  BOAe  M  xMBe.  TiiMe  je  Aoka3ao  Aa  paBHOTexy  XMBM   M  BOAM  y  o6a  c^yuaja  APxn

TpchH  MeAlljyM:  Ba3Ayx.

rlacka^ je 3aTMM  HOHo814o TopMue^IijeB or^eA y  rioAHoxjy  6pera  rlyM  AH  AOM  (Puy
du  Dome,  975  in)  M  Ha  iberoBOM  Bpxy.  3aria3Mo je Aa ce  Ha  Bpxy 6pera cTy6 xMBe criyc-
Tiio  3a   npH6MXHo   85   mm.   3HajyhM   cHeLili¢i4qHy  TexiiHy  xMBe,   Morao  je   rioTOM  Aa
H3pauyHa  BiicMHy  Ba3AyLi]Hor  OMOTaua  M  Li,eroBy TexMHy.

HopMA^HM ATMoc®EpcKM  ripMTMCAK
Pa3yMe ce Aa pe3y^TaTe cBojlix or^eAa HH TopliileM  HH  rlacka^ HMcy li3paxaBaM y

MiiMMeTPMMa  M  MeTPMMa,  Hero y ^akTOBMMa  H  Ha^L+MMa, jep y rbMxOBo  BpeMe  MeTap joLu

HMje  6Mo  Aeq)MHHcaH.

M3  rbHxoBiix  oriMTa  ce  pa3Biio  6apoMeTap,   MHCTpyMeHT  y  koMe  je  aTMocq>epckn

npH"cak cpa3MepaH  BIicHm  cry6a xHBe.  Kao jeAHHML+a  3a  npH"cak  HaMeTHyo  ce  Aeo



BMcliHe cTy6a xliBe.  rlo6opHML+H MeTapckor ciicTeMa ycBojHM  cy Aa To 6yAe MH^IiMeTap

cTy6a  xMBe  kojM  ce  o3HailaBa:  mmHg.  VouaBaMo    Aa  ce  olieT  HOLiJ^o  riyTeM  kojM  je  Ha
HPBM  r]or^eA  M3r^eAao  ripMB^allaH:  jeAiiHMHa je Aed)MHMcaHa  HOMchy  HPHPoAHe  HojaBe  M

Bch  ycBojeHe  jeAHHML+e  3a  AyxMHy.  KacHHje je,  y  TopHile^LijeBy  ilacT,  MMMMeTap  cTy6a

xMBe  Ha3BaH  "Top"  (o3Haka:  Torr).

BeoMa  paHo, joLH  y Xvll  Beky ycBojeHo je Aa ce  HopMa^HMM  cMaTpa aTMocdyepckM

ripii"cak  kojM  oAroBapa  760  mmHg  = 760 Torr.  Bpojka  760,  MchyT",  HMje  ripak"uHa
3a  yHOTpe6y.   Ha  iby  ce  He  Moxe  HPMMeHH"  HM  AeLiMMa^Ha  HM  AyoAeL+MMa^Ha  rloAe^a

(ocHOBa   12).   CTora  je  yBeAeHa   HOBa  jeAMHML+a   Ha3BaHa   HoPMa^Ha  aTMocdyepa,   uMja  je
o3Haka  atm,   koja   M3HocM   1   atm    =    760   mmHg,   M   koja  ce  iiecTo   Ha3LiBa   M   dyM3MukoM

aTMocdyepoM.   OBy  jeAii"L+y  je   caHkL+MOHMca^a  AeceTa   reHepa^Ha   koHd)epeHHMja   3a
TeroBe  M  Mepe  1954.  r..  Ha  hay ce  HPMMeLi,yje  AeL+MMa^Ha  rioAe^a.

3a Ma^e BpeAHoc"  npli"cka yHOTpe6foaBa ce M jeAH"L+a "MMMMeTap cry6a BOAe"
o3HaiieHa ca "mmH20"

1  mmH20  =  0,073  5561  mmHg
y ¢M3ML+H je  ripM"cak AedyMHHcaH  kao  ko^IiilHMk cM^e  M  noBPLi"He  Ha  kojy Ta cH^a

Ae^yje

p-+
rlpliMeHOM oBe jeAHauliHe,  y TexHMukoM  cMCTeMy jeAHHHL+a,  y  koMe je jeAHHHL+a 3a

Cl1^y    kM^oHOHA   (kp),   jeAMHMHa   3a    ripH"cak   je    kp/Cm2.    OBa   jeAiiHHL+a   je    Ha3BaHa

TexHiiilkoM  aTMocdyepoM  (o3Haka:  at).

V MEF5VHApoAHOM CMCTEMy:  riACKA/\
rlo^a3chM  oA  jeAHaqHHe  kojoM  ce  Ae¢HHHLi]e  ripli"cak,  q>opMMpaHa  je  ck^aAHa

jeAMHML+a  Sl   -rbyTH   Ho   kBaApaTHOM  MeTpy:   N/m2.   OBa  jeAM"L+a  je   kacHHje   (1971.   r.)

Ao6M^a  Ha3MB  "riacka^",  y3 oAroBapajyfiy o3Haky:  Pa.
Tako je  Haj3aA,  M  jeAii"L+a  3a  ripM"cak,  ^yTajyfiM  Pa3H"  CTpaHHy"HaMa,   Ao6M-

^a  cBoj  ck^aAHM  o6Mk y MebyHapoAHOM  cHCTeMy jeAMHMH,a.
Meby"M,  y3 jeAHHML+e  SI  AorlyL]]TeHa je ynoTpe6a  rlpak"uHe jeAMHMHe  "6ap":

1  bar  =   105  Pa =  1  at =  1  atm

CpbaH  C"pHAOHOBHfi

OAHOCM  MEBV jEAMHMHAMA ripMTMCKA

1  at(TexHHuka)         =   98066,5Pa    =  98,0665kpa    HPM6^HXHol00kpa
1  atm(¢H3Huka)   =   101325Pa      =   101,325kpa        npM6MXHol00kpa
1  bar                           =100000Pa     =  100,000kpa                    TaqHol00kpa

1  mmHg  (MHMMeTap  cTy6a xiiBe)    =   133,322  Pa
1   mmH20  (MM^MMeTapcTy6a  BOAe)         =9,807  Pa



MERCURY  U-MANOMETER

159 rlpoH3Bobau  H  B^acHHk  ekcrioHaTa:  MHc"TyT  3a  dyH3Hky,  3eMyH,1985.  r.
Mep"  oricer:  oA 0,1  mbar Ao  1  bar (oA 10  Pa Ao  100 000  Pa)
rpeLiJka  MepeLba:    ±  0,1   mmHg  (  ±  13,3  Pa)

AHM.:  33  cm  .  40  cm  .12  cm

C^yxM   kao  arico^yTHo  MepH^o  pa3^Like   ripH"caka,   LiJTo  je   LberoBa   Be^Mka
ripeAHoCT.    rlpBa    M3BeA6a   rioTHlle   oA   HaLiHOHa^Hor   6HPoa   3a   cTaHAapAe

(NBS),   CAA.   rlo   Lboj   je   ypabeH   oBaj   ripMMepak   y   MHc"TyTy   3a   d]M3Mky.
MaHOMeTap je  M3pabeH oA cTak^a, a kao paAHM dy^yMA  yHOTpe6foeHa je xMBa.
rlpHHLLHn    paAa   ce   3acHiiBa    Ha   LbyTHOBOM   3akoHy:    Te^o   ocTaje   y   cTarby

MiipoBaiba  ako  je  pe3y^TaHTa  cBMx  cM^a  koje  Ha  Lbera  Ae^yjy  jeAHaka  HyM.
OBAe je  Te^o  xMBa  y  U-MaHOMeTpy,  a  cM^e  ripH"cka  no"uy  oA  xMApocTa-
TMi]kor   ripii"cka   cry6oBa   xMBe   M   criofoaLi]LbMx   npM"caka   Ha   rioBPLL"He
TeilHoc"  xMBe  y  kpaLiMMa  U-MaHOMeTpa.
HeAocTaLLH   Cy:    HOTpe6aH   je   jeAaH   npM"cak   Ao6po   Ho3HaTe   BpeAHoc";
MepeLt,e je ALickoH"Hya^Ho;  rTapa xMBe 3arabyje  BakyyMckM  cMereM;  He Aaje
e^ekTPHqHw  cMrHa^.

MH.   Ky.   M  J.  J.

SENSORS  FOR  PRESSURE  MEASUREMENTS

16® rlpoM3Bchau  H  B^acHHk  ekcrioHaTa:
MHc"TyT "MMxaj^o  rlyr"H",  BeorpaA,1995.  r.
oricer ripH"cka:  oA 0,05  bar Ao  500  bar (1  bar  =   100 000  Pa)
TeMnepaTypHM  oricer  npMMeHe:  -10°C  Ao   + 70°C
rpeLiJka  MepeLt,a:    ±  1  °/o
Hanajahoe:  jeAHocMepHiiM  HarioHOM  24  V

rioTpoLULba:  0,1  W

CeH3opH   MepM^a   HPH"cka  ypabeHH   cy  oA   kepaMMuke   96-HpoHeHTHe  a^y-            {1
MH"jyM-okciiAHe  MeM6paHe.  36or Tora  cy  noroA"  3a  MepeLbe  ripM"caka

pa3HHx  arpecMBHHX  dy^yHAa.

/18j



TWO  LIQUIDS  BAROMETER

HpoH3Bchau  Herio3HaT,  HeMauka,  rioileTak  XX  a.
MepHM  oricer:  730  Torr -  770 Torr

rpeLuka Meperi]a:  0,5  Torr

ArlM.:  95  cm  .12  cm
MHc"TyT 3a ¢M3Hky,  3eMyH

AekapT  (Ren6  Descartes,  dypaHLiyckH  dyH^o3ody,  MaTeMa"uap  M  dyH3Huap,
1596-1650)    npBH   je    ripeA^oxHo   Aa   ce   carpaAM    6apoMeTap   ca   ABe
TeiiHocTM.    LberoB   ripeA^or   je   ycaBPLL"o   XajreHc   (Christian    Huygens,
xo^aHAckH     ¢H3Huap,     1625-1695).     CTak^eHoj     LLeBM    je    Aao    o6Mk

D             ^a"HMUHor  c^oBa   u   ca  ABa  HpoLULipeLba  (c^.   37).  y  ^eBM  Aeo  je  cTaBMo
xHBy,  kao  H  koA yo6MuajeHor TopHueMjeBor  6apoMeTpa.  y  koMopM  A  ce

ycriocTaBfoa  BakyyM,  a y koMopM  8 je xMBa  M3^oxeHa aTMocdyepckoM  ripH-
"cky.   rloTOM  je   ripeko  xHBe   Hacyo   Heky  ^akLuy  TeiiHocT,   Ha   ripiiMep
neTpo^ej,  "ja  je  oco6MHa  Aa  ce  He  MeLL]a  ca  XMBOM.  06e  TeiiHoc"  ce

AOAHpyjy   y   npoL1"peHOM   Ae^y   L|eBH    8.    KaA   aTMoc¢epckH   npH"cak
nopacTe,  onaAa  HHBo  xHBe  y  koMopH   8,  a  To  noB^a"  onaAahoe  HriBoa
neTpo^eja   y   oTBopeHoj   ka"^apHoj   LieBH.   06paTHo,   kaA  aTMocd)epckM
ripH"cak   onaAHe,    HHBo   y   kar"^apHoj    LLeBM    riopacTe.    BapoMeTap   ce
rioHaLila  cynpoTHo  oA  6apoMeTpa  ca XHBOM,  na je  36or Tora  Ha3BaH  "koH-
Tpa6apoMeTap".  HHBo c^o6oAHe TeiiHoc"  pacTe  MCTOBpeMeHo kaA M  HHBo

y  koMopM   8.  Mchy"M,   HOLUTo  je  Hpecek  rioBPLUHHe  ^akLue  TeiiHoc"  y

8      ::#Z H: fi:egaHCT:Ay on£;:ik:j cT;:3HM°::1. Aok6aHnj:tajETAaH# 6:#°e4:;
BeoMa  oceTfoMB   Ha  Ma^e   ripoMeHe  aTMoc¢epckor  ripM"cka.   M3^oxeHM
koHTpa6apoMeTap je  oko  10  riyTa oceTfoMBMjM  oA 6apoMeTpa ca XHBOM.

MH.  Ky.    M    Bp.  Ma.

c^.  37.  rlpHHHHn  koHTpa6apoMeTpa
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SURVEYING  ANEROID  BAROMETER

162 LJJopT  H  MejcH  (Short  &  Mason),  ^oHAOH,  EHr^ecka,
oko  1930.  r.

once3H:  HPH"cak:  oA 520  mmHg Ao  780  mmHg
HaAMopcka  BHCHHa:oA  0  Ao  3  000  in
rpeLLJke   Meperba:ripH"cka:  0,1   mmHg
HaAMopcke  BHCHHe:1   in

D  -12 cm
BojHoreorpad)ckH  MHc"TyT,  BeorpaA

Ae^yje  Ha  npMHLiiiriy  e^acTHUHe  MeM6paHe.
BHCMHa  oA  0  in  oAHocH  ce  Ha  760  mmHg  ripH  TeM-
rlepaTypH  oA 0°C
yHOTpe6foaBa  ce  ripM  BeoMa TailHHM TepeHck"  reo-

AeTckLIM  MeperbHMa.
CT.  Pa.

THE  MCLEOD  GAUGE

di  RE E EABapAc  BakyyM  (Edwards  Vacuum  Ltd),  Be^Hka
BPMTaHMja,  oko  1950.  r.

MepHH  oncer:  oA 0,01  Llbar Ao  1   mbar  (oA  1   mpa Ao
100  Pa)

AHM.:  30  cm  .  30  cm  .100  cm
MHc"TyT 3a  ¢H3Hky,  3eMyH

C^yxM    kao   arico^yTHo   MepH^o   HMckHx   npH"caka
HAea^HHx     racoBa     Ha     rlpHHHLiny     koMripecHOHor

riojaiiaiba  npH"cka  raca.   rlpBa  H3BeA6a  Aa"pa  oA
1874.   r.   BakyyMeTap  je   HauHii,eH   oA  cTak^a,   a   kao

PaAHH  dy^yMA ynoTpe6foeHa je  xMBa.
rlpHHLiHn  ce  Moxe  car^eAa"  H3  ueMaTckor  npHka3a

(c^.38).  Mepe"  npH"cak  ce  oApchyje  H3  pa3Mke
BMCMHa   xHBHHor   cry6a   y   ABe    kar"^ape,    y3    no3-
HaBaLt,e ripeceka MepHe  ka"^ape H 3anpeMMHe  koM-
npecHOHor  CyAa.

/ir*.()

BakyyM

noueTHa

/  \3anpeMHa

MH.   Ky.   H   Bp.  Ma.      C^.  38.    rlpMHLiHn  BakyMeTpa

3aBpuHa
3aripeMHHa
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A.15.               A^ekcaHAap TjopbeBMh

A.  M.             A^ekcaHAap Mo3ep
Bo.  Ko.           BorocaB  KOBaueBHfi

Bo.  KH.          BoxMAapKMM6apAa

B.  A.               BojaH  Ao6HHkap

B. fi.                 BOLuko fiocHfi

B.  T.                 BpaHMc^aB TaHacHh

B.  M.              BpaHko MH^au
Bp.  Ma.        Bpa"c^aBMapHHkoBHfi
B.  rl.                ByAHMp  rlaB^OBHfi

B.  C. J.            BecHa  criacMfi-JokHfi

B.  X.               BMAa xiiBkoBHfi

B.  rl.                B^aAHc^aB  rlHLu^ap

B.  rl.  B.         BojHc^aBa  rlpo"fi-BeHMLuek

B.  A.                Bojo AHbyc

r.  H.               reop"je  rlonoBHfi
ro.AH.          rojkoAHMMh

ro.  Aa.          ropAaHaAaHkoBHh
r.  T.                  ropAaHa TOLUMh

A.  b.               AejaH  BajHfi
AP.  MM.       AparaH  MfokoBHfi
A.  rl.              AparaH  HOHockM

A.  J.                   AyLuaH  JokcMMOBMfi

Ay.  MM.        AyLuaH  MM"jeBMfi
lj.  B.V.        Ijopbe  Bek-y3apoB
T5y.  Kp.        Ijypa  KPMHo"fi
15.  LJ,.               15ypa  L+Bje"uaHHH

ljy.  Ko.        IjypoKopyra
E.P.

X.C.
3.P.

3o.  Ma.
3.M.

3.8.

M.3.

I.  M.  M.

J.K.

J.   rl.

J'J.

K.M.

ik:I--:

EMHMja  PLic"fi

XMBojHH  CHacojeBMfi

3^aTko  PakoueBiifi
3opaH  MakcMMOBMfi

3opaH  MM^ocaBfoeBMfi

3opka  BykMMpoBHfi

MBaHka  3opMh

JaApaHka MapeHAHfi-M"DkoBHfi

je^eHa  KOHAMfi

Je^eHka  rleTkoBMh

j03O JypeTa
KocTa Mar^Hh

7(),,( 7(),5

fo.  M.  A.      foMADaHa  MapkoBMfi-AHMMTPMjeBMh

fo.  3.               foy6Huna  3ekoBMfi

A].  rl.              foy"LLa  rleLUMh

Ma.  PM.        MapjeTkapHc"h
M.T5.  rl.        MapkoT;.  rloHOBMh

M.M.  rl.       MapkoM.  rloHOBHh
M.  A.               MM^aH  AHMMTPMjeBMfi

MH.  Ky.         MH^aH  Kyperia

M.  M.             MH^aH  MMxaj^oBMh

MH.  Pa.         MM^eHa  paTkoBHfi

Mii.  Ko.         MH^ojko  KOBaueBMfi

Mi4.  Kp.        MHpoc^aB  KPTe"fi
M.  J.                 MMOApar JepeMMfi

M. ^.              MHpjaHa ^oMriap
M.  C.             Mpoc^aB CTapueBHfi
H.  rl.              HeHaA  rlepoBHh

H.  B.                HHko^a  Ba6Mfi

H.  C.              HMko^a coBPMfi
rl.  B.                 rleTap  BOLi]tbakoBMfi

rl.  K.                rleTap  KOBaueBMfi

rl.  B.                rlpeApar  BykaAMH

H.15.                rlpeApar  T5ypHfi

P.  M.                PaAOBaH  MpkMfi

P.  C.                 PaAOBaH  CTeBMh

P.  B.                   PaHko  BapMLUMfi

CB.  Ao.         CBeTOMHPAoj"HOBMh

Cl1.  AP.         CHMOH  AparoBHh

C. X.            C^o6oAaH xerapaH
C^. Ja.            C^o6oAaH  JaHkoBMh

C^. Je.            C^o6oAaH JeBTOBMh

C^.  PH.          C^o6oAaH  PH6Hiikap

C.  LJJ.              C^o6oAaH  LIJkyHAPMfi

C.  H.Ij.        CHe*aHa  HMkoMh-fiopbeBMfi
C.  M.             CP6oADy6 MH"h
C.  C.               CpbaH  C"pMAOHOBMfi

CT.  Pa.            CTeBaH  paAojuMh

T.  L+.                Tall,a  L+Bje"fiaHHH

®.  C.            ®pari,o CMak
L|.  I.                    LleAOMHp  jarbMh
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