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General Information
HAPT-1(2)F

측 정 원 리
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Hitbar Sensor의측정원리는유체가흐르고

있는관로내에Hitbar를 설치하면이소자의

전단면에는순간적으로유체의속도가정지되

는 지점이생기며, 이때순간적으로유속이

0 ( Z e r o )이 되는 지점에서의압력을 전압

(Stagnation pressure)라고부르고, 이전압과

통상측정되는관로내의압력인정압( S t a t i c

p r e s s u r e )과의 차이를 동압 ( D y n a m i c

pressure)이라고부른다. 따라서전압과정압

을측정하면동압을알수있다.

C o n e모양은공기저항을역학적으로설계

하여진동이거의없으며, 가장정확한압력분

포를발생시킨다. Sensor는하나의몸체로구

성되고, 두개의Sensing port로 관로위치별

로 평균한압력이도압관으로전달되어진다.

이때차압은베르누이의정리에의해유량의

제곱에비례하게된다.

Pipe Sensor Size : 1″
Size ⊿P          GPM       SCFM

2″ 185          230          880

3″ 105          390         1500

4″ 70           560         2100

6″ 40           970         3700 

SCFM   : Air ⓐ 14.73 Psia, 60°F
GPM  : Water ⓐ60°F, SG=1.0
⊿P  : Inch of water column

최대차압과유량범위(HAPT-1F)

최대차압과유량범위(HAPT-2F)

Pipe
Size

Ptot=Pstat+Pdyn

⊿P=Ptot-Pstat

V= 2⊿p/ρ

Hitbar  Sensor의
설 계

2"

3"

4"

6"

8"

10"

12"

14"

16"

18"

20"

24"

30"

36"

42"

48"

60"

72"

Sensor  Size

1"

DP      GPM     SCFM

1 1/2"

DP       GPM        SCFM

2"

DP       GPM         SCFM

1200

590

370

1800

590

940

1200

2000

2200

3500

4900

8000 600

370

250

180

150

115

95

75

55

35

25

20

3700

5100

6600

8000

9000

10500

12000

13500

15000

22000

27000

32000

14000

19000

25000

31000

34500

40000

46500

53000

65000

84000

10000

120000

30

360

280

220

180

130

85

60

45

35

25

15

12000

13500

16000

18000

21000

26000

34000

42000

50000

59000

725000

91000

47000

53000

62000

71000

81000

100000

130000

160000

190000

255000

285000

345000

SCFM   : Air ⓐ 14.73 Psia, and 60°F
GPM    : Water ⓐ 60°F, SG=1.0
DP      : Inch of water column



S y s t e m의구성

H i t b a r의장점
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General Information
HAPT-1(2)F

측정유체

재 질

측정관경

측정범위

차압범위

사용온도

사용압력

정확도

반복성

측정비율

액체, 기체, 증기등

STS 316, 304

Option : STS 316L, Monel 등

DN 50에서DN 1800(2″to 72)

표(최대차압과유량범위) 참조

(최대차압과유량범위) 참조

300℃

Option : 최대600 ℃

10 kgf/cm2

Option : 150 kgf/cm2

±1.0% FS 

± 0.1% FS

10 : 1(주문에따라확장가능)   

*배관에삽입되므로설치가간단하다.

*Mounting Hardware의용접부위가다른차압식유량계에비해작다.

*오리피스에비해압력손실이적어에너지가절감된다.

*연구소에보유하고있는국가공인표준유량시스템에서교정검사에의해유출계수를

산출하므로측정정도가높다.

*관로내의평균유속을측정하므로유량측정정도가높다.

*비압축성유체를사용할경우

①HAPT-(1)2F 차압센서

②3-Way 또는5-Way Valve

③차압전송기

④유량계산기또는유량지시계

*압축성유체를사용할경우

①HAPT-(1)2F 차압센서

②3-Way 또는5-Way Valve

③차압전송기

④유량계산기또는유량지시계

⑤압력센서

⑥온도센서(Pt 100Ω)

사 양

①

②

③

⑤

⑥

④



Assembly  Pa r t s
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General Information
HAPT-1(2)F

Description Material

Ball valve 1/2″NPT                CS
max. 85 bar at 40℃
16 bar at max. 230℃ 316SS

Ball valve 1/4″NPT                CS
max. 85 bar at 40℃
16 bar at max. 230℃ 316SS

Shut-off valve 1/4″NPT           CS
max. 85 bar at 40℃
16 bar at max. 230℃ 316SS

Shut-off valve 1/2″NPT           CS
max. 400 bar at 90℃
270 bar at max. 240℃ 316SS

Schematic diagram

HAPT-1F                                  HAPT-1F
Without assembly parts        MH 01          Without assembly parts       MH 11

With assembly parts             MH 02          With assembly parts            MH 12
material CS(Standard)                               material CS(Standard)

With assembly parts             MH 03          With assembly parts            MH 13
material 316                                               material 316

HAPT-1F                                                     HAPT-2F
Without assembly parts         MH 31        Without assembly parts        MH 41

With assembly parts              MH 32        With assembly parts             MH 42
material CS(Standard)                              material CS(Standard) 

With assembly parts              MH 33        With assembly parts             MH 43
material 316                                              material 316

HAPT-2F
Without assembly parts        MH 21

With assembly parts             MH 22
material CS(Standard)

With assembly parts             MH 23
material 316

HAPT Mounting Hardware

HAPT Instrument Valve

Flange DN 25

Flange DN 32

Flange DN 65

Flange DN 65

Flange DN 32



설치직관부길이
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General Information
HAPT-1(2)F

Upstream
dimension(A)

Downstream
dimension(B)



설 치 도
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General Information
HAPT-1(2)F

Gases

Steam                    Liquid

Liquid                     Steam

Liquid and steam

Liquid and steam

Gases

Horizontal  piping

Vertical  piping

10。10。

10。 10。

45。
Preferred

Fill tee

5 Valve
m a n i f o l d

5 Valve manifold

5 Valve 
m a n i f o l d

Fill  Cross

DP transmitter

DP 
transmitter

DP
transmitter

Recommended
orientation

Recommended
orientation

Orientation
can be anywhere

around pipe

Orientation
can be anywhere

around pipe

Horizontal  piping

Vertical  piping
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General Information
HAPT-1(2)F

제작시아래와같은Flow Parameter를알려주셔야만차압을계산하고
제품을설계할수있습니다.

Tag No.

Flow parameter

Max. Flow Rate(m3/h)

Min. Flow Rate(m3/h)

Max. Temperature(℃)

Max. Pressure(psia)

Pipe Inside Diameter(mm)

Density(kg/m3)

Viscosity(cP)

측정유체가액체인경우

Tag No.

Flow parameter

Max. Flow Rate(m3/h)

Min. Flow Rate(m3/h)

Max. Temperature(℃)

Max. Pressure(psia)

Pipe Inside Diameter(mm)

Density(kg/m3)

Viscosity(cP)

측정유체가기체, 증기인경우



General Information
HAPT-1(2)F

*1F : Single Support
2F : Double Support  

*Process Connection Size(Flange)
A(Rating) : 1″ANSI(150#, 300#, 600#, 900#)
B(Rating) : 1 1/2″ANSI(150#, 300#, 600#, 900#)
C(Rating) : 2″ANSI(150#, 300#, 600#, 900#)
D(Rating) : 3″ANSI(150#, 300#, 600#, 900#)
E(Rating) : 4″ANSI(150#, 300#, 600#, 900#)
O(Rating) : Others

*Sensor Size
A : 1″
B : 1 1/2”
C : 2″
O : Others

*Process Pipe Size
02 : 2″
03 : 3″
04 : 4″
06 : 6″

72 : 72″
00 : Others

*Sensor Materials
A : STS 304
B : STS 316
C : STS 316L
D : Monel
E : Inconel
O : Others                                              

*Valve Mat’l
1 : C.S                     
2 : STS 304              
3 : STS 316  
4 : STS 316L
5 : Monel

*Valve Type
A : Ball Valve
B : Shut-off Valve  

ORDER  CODES

HAPT-1(2)F - 

본사·공장·연구소
경기도파주시조리면봉일천리62-182 
전 화 : (031) 943-0875~7   (02)744-9922
팩 스 : (031) 943-0878, 5600 
http://www.hitrol.co.kr          hitrol@hitrol.co.kr      

(주)하이트롤


