
 Parshall Flume -قناة بارشال 

  Part)1( - )الجزء الأول(

يوق  بت. بارشاااااااااااق يكارة ير انكي انفر  ن    ا قناة .بارشاااااااااااق اس تداق قناة مفتو قناة تطوسره مق مس تدف  اناة مفتو ط يناف ط  ااااااااااس نه قناة •

  
 
قدته / فخله ط ي  وفتاات ط ط صااااااا       ااااااااااااااااااااااااد  خسسط ط صااااااا  ط  اااااااف   ديلنات ط صاااااااناينه  ط طساااااااوقفطت   اناة تدفق ط وفتو ط           ط ي 

 
 

  أ طئي ط ثلا ينناتت ينه ط انسطت مق   . ت سات تدا  ه تناف ط ص 
 
يدق    .يلى طسق تسن بارشاق  ط ذي طختر

 

• The Parshall flume is an open channel flow metering device that was developed to measure the flow of surface 

water. The Parshall flume is a fixed hydraulic structure. It is used to measure volumetric flow rate in industrial 

discharges, dam discharges municipal sewer lines, and influent / effluent flows in wastewater treatment plants. 

Flumes are named after John Parshall, who invented them in the early 1930s . 

 

  اناة مفتاات ط يناف  •
ي
 شاااااائدا

ي
  تيا ا دلدا خنارط

ي
،نم ا اااااانا      ط تنقطض  ط افرة يلى بيافطر تاف رتع قناة بارشااااااق سااااادله ط تر

بأقي ونظنف ط ذطتر

  ط انسطت ط يطوسره بشااااااكي يا   تة  أ طة أساااااااساااااانه تي تنظيه أ  ت شااااااأة م وا     قناة مفتو ط يناف  .قفر تر ط صااااااناوه بيد ر ط سقت
 
بشاااااكي  

 .تس سق

 

• Parshall flume is relatively easy to install, which makes it a popular choice for measuring water flows with low 

head loss, self-cleaning capability, and minimal maintenance over time. Overall, it is an essential tool for any 

organization or facility that needs reliably measure water flow in open channels. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Parshall Flume Sections/  أجزاء قناة بارشال ❖
 

 : upstream section - (Converging Section) /  جزء المدخل -1
  طم اف ط  زء طت سط )ط دنو( level floor (crest) /  أرضنه اذط ط  زء ت و ته ط  سح

 .  ميني تفرطو     ط فطخي   
 

 (: Throat section) -العنق  -2
  اذط 

  طم اف ط  زء ط ثا ث.  downward sloping floor /  ط  زء  من فر طترضنهموسطقى ط  فرطن   
 تر أيلى    أسطي   

 

 Downstream section - (Diverging Section :)/  جزء المخرج -3
 تر ت  اااااااس  ط يفخي ب نث مصاااااااي    ت  اااااااس   upward sloping floor /  مدمطع أرضااااااانه اذط ط  زء تر أساااااااطي    أيلى

ً
 منطر  أقي قلنلا

 . تفرطو   لقار  رنث اقر  ط ياء 



 

 

ط ح تر  دنوط  مو ف  ساااااده ط  داق بيفى يد   • ث رتر \ ق 0.09 د  ترااااااااااااااااااااا ندط  مصااااا  بسصاااااه( 12=  قف  1) قف  50بسصاااااه     1 ط ذي يتر

  كي ااااااااااااااااااااا تافر ط وصااااث  \ 3  93.04
 
طرمطاع ط ياء ينف  خس   قناة  aHكيا اس تسضااااح با شااااكي رنث ميثي   aH  &bH ترد  باناة طرمطاع ط يناف  

 طرمطاع ط ياء با اد  تر ودااه ط دنو.  bHبارشاق   ميثي 
 

• The capacity of the device is determined by the throat width, which ranges from 1 inch to 50 feet (1 foot = 12 

inches), to give a discharge from 0.09 L/s up to 93.04 m3/s, and the discharge is estimated by measuring the 

height of the water in each of Ha & Hb as it is shown in the figure where Ha is the height of the water as it enters 

the Parshall flume, and Hb is the height of the water near the end of the throat. 

 

  ط شاااااااااااكي تااة( 22) مق مس تد قنسطت بارشااااااااااااق بأر ا  تقولطه •
  ط  ذر ينف طاشااااااااااااء قناة 7.3 ط  ف ق  7.9   أبدا اا تسضااااااااااا ه   

. ا م مسخ 

ا  لأبدا  ط دنكلنه ط يدساة  كي تر
ي
كه  كدضدا ) ي ت  ي ت  ط انسطتأبدا    تن قناة 22 ط ااااااا بارشاق  ط ديي  تا  تع تااسدات   َّ

ي
. (توناسكه طد اا

 رنث ملارظ 
ً
 22 ط ااااااااااااااااا تر أن كي تااة رنثبينيا متن ع طتبدا  طتخدى   ط انسطتاظلان  ابوي     ل له تر ( N) ييا (   L) طسق ط دنو أنتثلا

  
ط  أن ط كدف    ا. يلى ساااااااااااااني ط يثاق  ض اي ر طتتر    12 ط اناة ذطت ط يااةاس تداق تقولف مياتي

قف  ساااااااااااان سن  لا ه أضاااااااااااادا  ط كدف ط ياابي   

 قفط .  4 ط اناة ذطت ط يااة
 

 بسصه.  12قف  =  1. قف  1=  ’1بسصه  بينيا  1=  ”1بدتاء تلارظه أن  •
 

• Parshall flumes were developed in various sizes, the dimensions of which are given in Figure 7.9 & Table 7.3. 
Care must be taken to construct the flumes exactly in accordance with the structural dimensions given for each 
of the 22 flumes, because the flumes are not hydraulic scale models of each other. Since throat length (L) and 
depth (N) remain constant for series of flumes while other dimensions are varied, each of the 22 flumes is an 
entirely different device. For example, it cannot be assumed that a dimension in the 12-ft flume will be three 
times the corresponding dimension in the 4-ft flume. 

 

• Please note that 1” = 1 inch (in), while 1’ = 1 foot (ft). 1’ = 12”. 
 

  دد  ط دنو •
ي
اا سطت بارشاق     لاث ت يسيات رئي نهقن يوق ما نق  طكاا  : .  اذف ط ي يسيات ه     ي دي مييت  

’̕ 
ي
ة تفط  بسصه 3, 2, 1يااسات ط انسطت ذطت  ل  ’ط صغت 

ة‘  قف  8بسصه رتر  6 لانسطت ذطت ط يااسات تر    ’ط صغت 
ة‘  قف  50قف  رتر  10 لانسطت ذطت ط يااسات تر    ’ط كبت 
 

• On the basis of throat width, Parshall flumes have been somewhat arbitrarily classified into three main groups 
for the convenience of discussing them, selecting sizes, and determining discharges. These groups are: 
‘very small’  for 1 -, 2-, and 3-in flumes 
‘small’   for 6-in through 8-ft flumes 
‘large’   for 10-ft up to 50-ft flumes (USBR 1971).  



 
❖ Parshall Flume Sizes 

 

➢ Very small flumes (1”, 2“, and 3”) 
 

The discharge capacity of the very small flumes ranges from 0.09 I/s to 32 I/s. The capacity of each flume 
overlaps that of the next size by about one-half the discharge range (see Table 7.4). The flumes must be 
carefully constructed. The exact dimensions of each flume are listed in Table 7.3. The maximum tolerance 
on the throat width bc equals ±0.0005 m. 
The relatively deep and narrow throat section causes turbulence and makes the hb gauge difficult to read in 
the very small flumes. Consequently, an hc gauge, located near the downstream end of the diverging section 
of the flume is added. Under submerged flow conditions, this gauge may be read instead of the hb gauge. 
The hc readings are converted to hb readings by using a graph, as will be explained in Section “Evaluation of 
discharge”, and the converted hb readings are then used to determine the discharge. 
 

➢ Small flumes (6”,9”, 1’6”, 2’ up to 8’) 
 

The discharge capacity of the small flumes ranges from 0.0015 m3/s to 3.95 m3/s. The capacity of each size 
of flume considerably overlaps that of the next size. The length of the side wall of the converging section, A, 
of the flumes with 1’ up to 8’ throat width is in meters: 

A = bc/2 + 1.219       (7-3) 
where bc is the throat width in meters. The piezometer tap for the upstream head, ha, is located in one of 
the converging walls a distance of a = 2/3 A upstream from the end of the horizontal crest (see Figure 7.9). 
The location of the piezometer tap for the downstream head, hb, is the same in all the ‘small’ flumes, being 
51 mm (X = 2 inch) upstream from the low point in the sloping throat floor and 76 mm (Y = 3 inch) above it. 
The exact dimensions of each size of flume are listed in Table 7.3. 

 
 



➢ Large flumes (10’ up to 50’) 
 

The discharge capacity of the large flumes ranges from 0.16 m3/s to 93.04 m3/s. The capacity of each size of 
flume considerably overlaps that of the next size. The axial length of the converging section is considerably 
longer than it is in the small flumes to obtain an adequately smooth flow pattern in the upstream part of the 
structure. The measuring station for the upstream head, ha, however, is maintained at a = bc/3 + 0.813 m 
upstream from the end of the horizontal crest. The location of the piezometer tap for the downstream head, 
hb, is the same in all the ‘large’ flumes, being 305 mm (X = 12 in) upstream from the floor at the downstream 
edge of the throat and 229 mm (Y = 9 in) above it. The exact dimensions of each size of flume are listed in 
Table 7.3. 
All flumes must be carefully constructed to the dimensions listed, and careful levelling is necessary in both 
longitudinal and transverse directions if the standard discharge table is to be used. When gauge zeros are 
established, they should be set so that the ha, hb, and hc gauges give the depth of water above the level 
crest - not the depths above pressure taps. 

• If the Parshall flume is never to be operated above the 0.60 submergence limit (hb/ha), there is no need to 
construct the portion downstream of the throat. The truncated Parshall flume (without diverging section) has 
the same modular flow characteristics as the standard flume. The truncated flume is sometimes referred to as 
the 'Montana flume'. 



 

❖ Evaluation of discharge 
 

The upstream head-discharge (ha-Q) relationship of Parshall flume of various sizes, as calibrated empirically, is 
represented by an equation, having the form 

Q = K ha
u        (7-4) 

where K denotes a dimensional factor, which is a function of the throat width. The power u varies between 1.522 
and 1.60. Values of K and u for each size of flume are given in Table 7.4. In the listed equations Q is the modular 
discharge in m3/s, and ha is the upstream gauge reading in meters. 
 
The flumes cover a range of discharges from 0.09 l/s to 93.04 m3/s and have overlapping capacities to facilitate 
the selection of a suitable size. Each of the flumes listed in Table 7.4 is a standard device and has been calibrated 
for the range of discharges shown in the table. Detailed information on the modular discharge for each size- of 
flume as a function of ha are presented in the Tables 7.5 to 7.11. 
 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• In some tables; Table 7.5 for 1” throat width Parshall flume, Table 7.6 for 2” throat width Parshall flume, Table 

7.7 for 3” throat width Parshall flume, and Table 7.8 for 6” throat width Parshall flume and Table 7.9 for 9” throat 

width Parshall flume, there is a header row of Head ha in addition to the traditional header column as follows: 

 

 

 

This gives more accuracy by specifying the third decimal value after “.” (hundredths). Ex: if you specify 0.15 

from the header column and .007 from the header row that means that ha= 0.157. 

 

  



❖ Submerged flow 

 
When the ratio of gauge reading hb to ha (hb/ha) exceeds (greater than) the limits of 0.50 for 1- to 3-in flumes, 
0.60 for 6-, and 9-in flumes, 0.70 for 1- to 8-ft flumes and 0.80 for 10- to 50-ft flumes, the modular flume 
discharge is reduced due to submergence. This ratio (hb/ha) is used to indicate the degree to which downstream 
conditions limit free flow out of the flume. As Parshall Flumes increase in size, their resistance to the effects of 
downstream submergence increases. 

1-3 inch Parshall 50% 

6 inch Parshall 60% 

1-8 foot Parshall 70% 

10-50 foot Parshall 80% 

The non-modular discharge of Parshall flumes equals 
Qs = Q – QE       (7-5) 

where Q equals the modular discharge (Tables 7.5 to 7.11) and QE is the reduction on the modular discharge due 
to submergence. 
The diagrams in Figures 7.10 to 7.16 give the corrections, QE, for submergence for Parshall flumes of various 
sizes. The correction for the 1-ft flume is made applicable to the 1.5-ft up to 8-ft flumes by multiplying the 
correction QE for the 1-ft flume by the factor given below for the particular size of the flume in use. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Similarly, the correction for the 10-ft flumes is made applicable to the larger flumes by multiplying the correction 
for the 10-ft flume by the factor given below for the particular flume in use. 
 
 
 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

If the size and elevation of the flume cannot be selected to permit modular-flow operation, the submergence 
ratio hb/ha should be kept below the practical limit of 0.90, since the flume ceases to be a measuring device if 
submergence exceeds this limit. It is recommended to use a long-throated flume instead of a non-modular 
Parshall flume. 
 
As mentioned, turbulence in the relatively deep and narrow throat of the ‘very small’ flumes makes the hb gauge 
difficult to read. If an hc gauge is used under submerged flow conditions, the hc readings should be converted to 
hb readings with the aid of Figure 7.17, and the converted hb values are then used to determine the submerged 
discharge with the aid of Figures 7.10 to 7.14. 

 

❖ Accuracy of discharge measurement 

 
The error in the modular discharge read from the Tables 7.5 to 7.11 is expected to be about 3%. Under 
submerged flow conditions the error in the discharge becomes greater, until at 90% submergence the flume 
ceases to be a measuring device. The method by which this discharge error is to be combined with errors in ha, 
hb, and the flume dimensions are shown in Annex 2 (link to Annex 2 from here). 
 

❖ Loss of head through the flume 
 
The size and elevation of the crest of the flume depend on the available loss of head through the flume ∆h (≈∆H). 
Since for the Parshall flume ha and hb are measured at rather arbitrary locations, the loss of head through the 
flume ∆h is not equal to the difference between ha and hb but has a greater value (Figure 7.18). The head loss 
∆h can be determined from the diagrams in Figures 7.19 and 7.20 for small and large flumes. For very small 
flumes no data on ∆h is available. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

❖ Limits of application 

 
The limits of application of the Parshall measuring flumes essential for reasonable accuracy are: 

a. Each type of flume should be constructed exactly to the dimensions listed in Table 7.3; 
b. The flume should be carefully levelled in both longitudinal and transverse directions; 
c. The practical range of heads ha, for each type of flume as listed in Table 7.4 is recommended as a limit 

on ha; 
d. The submergence ratio hb/ha should not exceed 0.90. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 حاسبة قناة بارشال )التدفق الحر(
Parshall flume (Free-Flow Discharge) - Calculator 

 ميزات الآلة الحاسبة: ❖
 حتاج إلى اتصال بالإنترنت للحصول على النتائج.تلا  ✓
 أسرع من الجدول.بصورة على نتائج تمكنك من الحصول  ✓
 كل الجدول. تحل محل ✓
 القراءة من الجداول. أخطاءتجنب إجهاد العين وتعمل على  ✓
 عطي نتائج أكثر دقة من الجداول.ت ✓
 إذا كانت المدخلات خارج النطاق ولا تظهر نتائج في هذه الحالة.تنبيه رسالة تظهر  ✓

 

 الملف وعدم استخدامه على الانترنت ليعمل بصورة سليمة(.)أنصح بتحميل  .هنارابط التحميل من  ▪
 

❖ Calculator features: 

✓ Offline, doesn’t need internet connection to get results. 

✓ Get results faster than table. 

✓ Substitute carrying-over all table. 

✓ Avoid eyestrain and misreading from tables. 

✓ Gives more accurate results than tables. 

✓ Show message if inputs are out of range and show no results in this case. 
 

▪ Download link from here. (using downloaded file is recommended, not online, in order to work 

properly). 
 

 

 "  بما علَّمْتني، وعليِّمْنيي ما ينفعُني، وارزقْني عيلْماً تنفعُني بهاللهمَّ انفعْني "
 صلى الله عليه وسلم تسليماً كثيرا" محمدوحبيبنا ونبينا على سيِّدنا وسلم وبارك اللهمَّ صَليِّ "

 التالي. السريع الاستجابة رمز مسح عن طريق ، أوهنامن مواضيع من نشره  وما تميمكنكم متابعة أحدث ما أنشره  ▪
 
 

 

 


