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A Mathematical Computation of the Transition Flows
between Pressurized and Non-Pressurized Conditions
in Pipes

by

Wataru NISHIDA*, Masato NOGUCHI*, Mitsuyuki TERAO**
and Shuhei KANEKO**

The flow condition in pipe has to be ascertained hydraulically in order to attain effective outlet for

stormwater through sewers in a sewerage network in urban areas.

The transition flows between

pressurized and non-pressurized conditions are calculated under two boundary types, namely, inunda-
tion of the basin and when water level at the downstream end rising. To calculate the transition flows,
two models are used that is, the slot model and a new proposed model which we name it the exact
model. Slot model can deal with the pressurized flow as well as the non-pressurized one by assuming
the slot on pipe. The exact model describes the flow in the pipe without considering the hypothetical

slot. Obtained results from these models show that the exact model can be used transient flow in pipes

and the occurrence of the transition flows which influences on the drainage performance.

Thus, plans

for sewer systems are approached, considering the total management in the basins.
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Fig. 1 The schematic view of slot model.
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Fig. 2 The grid for Preissmann four point numeri-
cal scheme.
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Fig. 3 The upstream boundary condition on case I.
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Fig. 4 The spatial distribution of each values
along the pipe at t=6min.
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Fig. 5 The spatical distribution of each values
along the pipe at t=140min.
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Fig. 6 The time variation at joint number 20.



ERIC BT 2ARE - SUEBB I O BB 223

32X BEATE, ERFEORLS Aoy bET IV
TR, BETTNVTRTETH S IO HiE D
Hmz BBl L THBESSEIL T3, Fig. 5 & Fig. 61
EENLTR EAMOHBEBRICOWTAHS L, T
FVREHBERIFABEOEL > T2 d DD, ¥
BOWRREING LHERTENKEVBDEE ST,
FRELTRAT Y T VKL CHIERTOHE
Ly FELRAOy b EEBEPDLEEBYMATL DL
ZoTwb Ik, ZhiZBEL THE T VOERBR
ERTEBICET ORI 2D LEZTND,

& 2 AT EREIOKRG FEE] Sk TR - HE
BERIREER, EEOME L U CRERFCBcEK
RIBSFEL b DAL L, +3E2 5h2RET
b5, FOWARERICE 5 L EREOABOZE &
DERANOREICHELBELTBY, EROKML
FTHEUAIZEC XL VERRELEML T3, 2
DT L5 LREHOHTKULD LEB D - IGEITE,
FAREROBUERE G U1 REOPASTOR S b
DEEZON, FENZTAERLERT L L TR
BAOBAGEEIREONIbDOEELOND,

o Fiz, &2 2S¢ EREAML 2 —E 1
LIS 0HER{To 2. 2D X 3 ZRER, TAED
TR AT 5 7)1 QKL OB LI D
BABTAL TL 222 ¥ DEBTEILL 1RO TAE
Wichz 5B THET 5 - L NS 5, TS
R Fig. TIWRTEBY T, 0y — R LA
TE~FE~TEDQETELT 2 L5260 Tw

— — —H( m ) HC m )
~~~~~~~~~~~~~ VO m /see) = - = V({ m/se
— e — Q( m*/sec) Q( m*/sec)
Slot model Exact model
Down stream end

9.0

8.0r

e =

6.0 \\\-=-—_¢'é/

5. 0

4.0

30" crown

o, QRimrans ... ST wliaman TR

1“0 BOTTOM

0.0

0 3 60 9 120 150 180 210 240
TIME(min)

Fig. 7 The downstream boundary condition on
case IL

%, LUESREHE— AN G.5m) 252 T3,
BEMRITE R % Fig. 8 26 Fig. 10 &RT. %O
BOFT LFEREIZ, Fig. 8 & Fig. 9123k, ¥k,
REDZEMSAH, Fig. 10 12 1ERE O g fFE DHi &
I=20C ORISR ENTBY, Elexay FETF
VEBBEET MK ZEERBRMFI S TH S, §T
BO70—R3EOr—ALRACEETED SN T2
7o, FTEBHGE 6 SICHS T 2R ERT Fig.8 T
i%, Fig. 4 &R THRIEOKUIDERORHICEL

— — — H( m ) HC m )
""""""""" V(m /sec) = = =~ V( m /sec)
— — — Q( m®/sec) — Q( m®/sec)

Slot modetl

t=6min.

Exact model

8.0
8.0
7.0
6.0
5.0

CRow
4.0 [0

0.0 : e
0 02 04 06 08 L0
DISTANCE (km)

Fig. 8 The spatial distribution of each values
along the pipe at t=6min.
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Fig. 9 The spatial distribution of each values
along the pipe at t=140min.
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Fig. 10 The time variation at joint number 20.
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