GIDA MUHENDISLIGI BOLUMU

Department of Food Engineering

Proses Tasarimi
Ders Sunumu

Dersin Adi: GM 314 — Proses Tasarimi
Dersin Hocasi: Doc. Dr. Ahmet AKKOSE

atauni.edutr (w) (f (@ Ataunil957




S\ GIDA MUHENDISLIGI BOLUMU
Gy ./ Department of Food Engineering

Proses Akim Semalari

PROSES
AKIM SEMALARININ

OLUSTURULMASI




GIDA MUHENDISLIGI BOLUMU
Department of Food Engineering

PROSES
BLOK

DIYAGRAMI

Domatesler
A
C
Su Girigi Yikama D
Ank Su
B | Domatesler
h 4
Kontrol/ E
Ayiklama > Uygun Olmayan
Domatesler
E | Uyvgun Domatesler
h 4
Pulp Yapma
G| Pulp
h 4
I
Buhar L p- Kondensat
Isitma
- 54 K
Sogutma Suyu Su Cikisi
H| Isitalrms Pulp
h 4
Finishing
M - Atilc
L | Domates Suyu Sirasi
h 2
Buhar r r » Kondensat
Ewvaporasyon
SoZutma Suyu R S P Briide + Su Cikas:t
N | Domates Salgas1
h 4
U u
Buhar » Kondensat
Sterilizasyon
v A%

Sogutma Suyu

Ambalajlama Materyali

T | Domates Salgas1

h 4

Y

Ambalajlama

Z

Ambalajli Uriin

- Su Cikisi

GM 314 — Proses Tasarimi

[\




GIDA MUHENDISLIGI BOLUMU

Department of Food Engineering

PROSES
AKIS

DIYAGRAMI

J

1 Bosaltma ¥ 2 Yikama 3 Kontrol

\/ 1 - T)——
7 Finishing

% 4 Pulp Yapma

6 havalandirma

| 15 Vakum
8 Domates Suyu Tanki

9 Ewvaporatorler ‘[

14 Kondenser

10 Konsantrat Tank1

&

A

99

I 12 Aseptik Depolama < < v
13 Ambalajlama @4_

11 Sterilizer

<>-——>nnonog-—{x] p

C: Sogutma Suyu

R: Ham Materyal S: Buhar

L: Sivi Atik s: Buhar Kondensat c: Sogutma Suyu Cikis1
W: Proses Suyu G: Gaz Atk K: Ambalajlama Materyali
P: Uriin
12
23.02.2021 GM 314 — Proses Tasarimi N
D




GIDA MUHENDISLIGI BOLUMU

Department of Food Engineering

6 | [ |

PROSES

DUZEN

DIYAGRAMI

%/III o

Sekil: Domates Sal¢gas: Ureten Bir isletme I¢in Ekipman Diizen Diyagrama (Zemin Plani)




GIDA MUHENDISLIGI BOLUMU
Department of Food Engineering

Kiitle ve Enerji Denklikleri

Domatesler
%6 KM

Su Girigi

Atik Su

Yikanmig
Domatesler
%6 KM
(%0,1 Kayp)

A=12,13ton/h
C =36,39ton/h

12,13 x 0,1
100

B =12,12ton/h
TKD:A+C=B+D
12,13+ 36,39 =12,12+ D
D = 36,4ton/h

B =12,13 —
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Kiitle ve Enerji Denklikleri

Pulp

%6 KM > Buhar icin:

Mg X Cpg X ATg: Mb X (Hb - Hk)
Cpy = 3349 X 0,94 + 837,36 = 3985 J /kgK = 3,985 k] /kgK
Hy, (T = 120°C) = 2706,3 k] /kg
Kondensat H, (T = 85°C) = 355,90 k] /kg
ISITMA (12000 kg/h)(3,985 k] /kgK)(93 — 20)°C = M, (2706,3 — 355,90) k] /kg
Su Cikagy M, = 1485kg/h = 1,5ton/h
> Su icin:
My X Cpg X ATy= Mg X Cps X AT
(12000 kg/h)(3,985 k] /kgK)(93 — 40)°C = M,(4,18 k] /kgK)(60 — 15)°C
M = 13474 kg/h = 13,5ton/h

Buhar

Sofutma Suyu

[sitilmug Pulp
%6 KM
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[sitilmig Pulp
%6 KM

Domates Suyu Sirasi
%5 KM

Atik
%20 KM

H=12ton/h
TKD:-H=L+ M
12=L+M=>M=12-1L

D 6H 5L +20M
100 100 100

(6)(12) = (5)(L) + (20)(12 — L)
L =112 ton/h
M = 0,8 ton/h
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Kiitle ve Enerji Denklikleri
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Kitle ve Enerji Denklikleri

TKD: My = My, + My, + Myz + M, = 11,2 = My, + My, + My3 + M,
BD: Mpxy = Myyxp; = (11,2)(0,05) = Mf;(0,12) = My = 4,67 ton/h
Me1xp1 = Mepxp, = (4,67)(0,12) = M,(0,20) = Mg, = 2,8 ton/h
Mo xe, = Mpx, = (2,8)(0,20) = M,(0,28) = M, =2 ton/h

11,2 = My; + Myp + Myz3 + 2 = Myy + My, + My3 = 9,2 ton/h
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Kitle ve Enerji Denklikleri

Enerji Denklikleri:
M¢Hy + My, H,yy = Mgy Hpq + MypHey + My3Hypg
Mgy Hpq + My1Hyy = Mgy Hpy + My Hey + My Hyp

Mszfz + MSHS = MPHP + MSHC + leHvl

Cps = 3349(0,95) + 837,36 = 4018 ] /kgK = 4 k] /kgK

Cps1 = 3349(0,88) + 837,36 = 3784 ] /kgK = 3,784 k] /kgK

Cpr2 = 3349(0,80) + 837,36 = 3517 ] /kgK = 3,517 kJ /kgK

Cpp = 3349(0,72) + 837,36 = 3249 /kgK = 3,249 k] /kgK
He = Cps(T; — Tg) = (4)(40 — 0) = 160 k/ /kg
Hpy = Cpp1(Tr1 — Tr) = (3,784)(50 — 0) = 189 k] /kg
Hy = Cppy(Tra — Tr) = (3,517)(60 — 0) = 211 k] /kg

H, = C,p(T, — Tr) = (3,249)(70 — 0) = 227 k] /kg

H (T, = 120°C) = 2706,3kJ/kg H,(T. = 70°C) = 292,98 kJ /kg

H,1 (T, = 70°C) = 2626,8k]/kg H.1(T.; = 60°C) = 251,13 kJ /kg

H,,(T,, = 60°C) = 2609,6 k] /kg Ho (T = 50°C) = 209,33 k/ /kg

H,3(Ty3 = 50°C) = 2592,1kJ/kg H, (T, = 15°C) = 62,99 kJ/kg

(2,8)(211) + M,(2706,3) = (2)(227,43) + M,(292,98) + M,,(2626,8)
= M,, = 0,05 + 0,92M,
(4,67)(189,2) + M,1(2626,8) = (2,8)(211) + M,,,(251,13) + M,,(2609,6)
M,, = 0,11 + 0,91M,, = M,, = 0,11 + 0,91(0,05 + 0,92M,) = M,, = 0,16 + 0,84 M
(11,2)(160) + M,,(2609,6) = (4,67)(189,2) + M,,(209,33) + M,3(2592,1)
M,; = 0,35+ 0,93M,, = M,3 = 0,35+ 0,93(0,16 + 0,84M;) = M,3 = 0,50 + 0,78M;
My, + My, + Mys = 9,2 = 0,05 + 0,92M; + 0,16 + 0,84M; + 0,50 + 0,78 M
M, = 3,34 ton/h
M,, =3,12ton/h

M,, = 2,97 ton/h
M,; = 3,11ton/h

Sogutma Suyu Ihtiyact: My3(H,3 — Hy) = M,,(H., — Hy,)
(3,11)(2592,1 — 209,33) = M,, (209,33 — 62,99) = M,, = 50,64 ton/h
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Kiitle ve Enerji Denklikleri

Salca
%2 KM

» Buhar icin:
Mg X Cpg X ATg: Mb X (Hb - Hk)
Cpy = 3349 X 0,74 + 837,36 = 3249 | /kgK = 3,249k] /kgK
Hy, (T = 120°C) = 2706,3 k] /kg

Buhar H, (T = 85°C) = 355,90 kJ /kg
Steri]jzasyon (2000 kg/h)(3,249k] /kgK)(110 — 70)°C = M,(2706,3 — 355,90) k] /kg
Sogutma Suyu M, =111kg/h = 0,111 ton/h
> Su icin:

My X Cpy X ATy= M, X Cpg X AT,
(2000 kg/h)(3,249k] /kgK)(110 — 30)°C = M,(4,18 kJ /kgK) (40 — 15)°C
Mg = 4975kg/h = 5ton/h

Steril Sala
%2 KM
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Kiitle ve Enerji Denklikleri

Steril Salca
1Varil 240kg salca

i |
Ambalajlama Materyali kacg varil 2000kg salca
240kg/varil

Y
Z
8,33 varil/h
Ambalajh Uriin
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