$38E EIH o Vol. 38, No. 3
2017 25 6 B PR MR A RS R R A S SR 5 e 2017

XEHS 0253 - 4339(2017) 03 - 0101 - 07
doi: 10. 3969/j. issn. 0253 — 4339. 2017. 03. 101

P2 53 R KBRS 4R K HE A AN A 2 S SR RO 4R AL 5 R

HEM EREA BEEK EBEER' BLAL DJFE
RER* F#E KM KBEF ¥ EFL
(1 tFREHARFRMESEEFERILREFR JdE 1000442 BEAFHHMMTILEERLAE BEKRF 830000;
3HBEFHNBRBERAT BEARF 830000;4 HEHFILMAAERAT BEAKF 830000;
5 EFERZBEBRARERBERLT JLE  100160)

W E BT A EE ISR, BRSPS AR SRR RE B R BOR BRI (WA R R LR R S T
AR E T RS HE K TR B 5 s, HEAR A PR R B R P o R e R 2 2 30 I A B S R PR o AR SCHR S T30 R M S Im #h 2 <0
73, 5 E AR S5 AR L 980 TR A FER ARFRIBE T, I T R TR A A e AR AR R B R ORI A T e
T, TSI ARSI R B RE 2 SO R S8, RDRE R0 B 5 B AR DAL T LUF, SR R SR R A R 4t i 7
13.2% JHSRAABNER Ny 66. 7% , SEIL T HEM A IR R, M T B as Stk A B 7= A2 IR A0 728 3h 1 [l FL, Ay T S 1l IX.
PRI R A AR BRI S B 2 SO AR L T 55
KR UM KRBEUR R HER AR 25 SO AR S
B ZES . TK115; TK229.8 SCHERERIAAG: A

Optimization of Air Heating in Large Gas-fired Boiler by Flue
Gas Waste Heat in Cold Areas

Xiao Huipeng' Wang Suilin' Mu Lianbo' Zhai Huixing' Cheng Dongdong' Ma Zhaokang'
Wu Yadong® Shou De* Zhang Wei’ Chen Yuping® Zhang Tong® Wang Shoujin’

(1. School of Environment and Energy Engineering, Bejing University of Civil Engineering and Architecture, Bei-
jing, 100044, China; 2. The Management Office of Urumqi’ s Heating Industry, Urumchi, 830000, China; 3. Xin-
jiang Weitai Heating Institute, Urumchi, 830000, China; 4. Xinjiang Qimashan Heating Institute, Urumchi,
830000, China; 5. Beijing Huayuanyitong Thermal Technology Institute, Beijing, 100160, China)

Abstract Because the outdoor air temperature in cold regions is severely low in winter, the combustion-supporting air will cause deflagra-
tion and vibration while directly supplied to the boiler and the combustion efficiency is also decreased. At the same time, the temperature
of the return water in a large heating system, and the exhaust gas from the gas boiler, are both high. Thus, the exhaust gas could not be
cooled down to a relatively low temperature by the return water during the waste heat utilization process. This paper presents a new way to
heat the air by using flue gas waste heat, which is smaller, requires less space, and has less resistance compared with conventional heat
exchange equipment. The proposed method can be applied to the flue gas waste heat deep-utilization of a large gas heating boiler. Field
test results show that the flue gas waste heat deep-utilization and the combustion-supporting air heating system can cool the flue gas tem-
perature near to or even lower than the return water temperature of heating network. The utilization efficiency of gas combustion is in-
creased by 13.2 % , and the recovery rate of the flue gas waste heat is 66. 7 % . Then, flue gas waste heat deep recovery is realized, and
the problem in which the combustion-supporting air causes deflagration and vibration while directly supplied to the boiler is solved. The
paper provides a reference for flue gas waste heat deep-utilization in cold regions, and for combustion-supporting air heating system optimi-
zation.
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Fig. 1 The principle diagram of the gas boiler smoke waste heat deep utilization system based

on the air-water-flue gas pattern to heat the air
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Fig. 2 The schematic diagram of heat transfer of

air and flue gas
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Tab.1 The equipment selection of two types of flue gas
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Fig.5 The variation of the heat transferred from the gas to the air with time
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Tab. 3 The testing results of energy saving reconstruction
project for gas heating boiler flue gas waste heat

deep utilization
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